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TO 

MY  UNCLE 
HENRY  NEWTON, 

late  of  the  Bombay  Civil  Service, 
I   DEDICATE   THIS,   THE   TWELFTH,   EDITION  OF 

#1  mitt's  burgeon's  $ai*£-mecum, 

IN  GRATEFUL  ACKNOWLEDGMENT  OF  THE  UNVARYING  KINDNESS?. 
SYMPATHY,   AND   HELP,   SUCH   AS   FEW  CAN  GIVE, 
WHICH   I   HAVE   RECEIVED   FROM  HIM. 


PREFACE. 


Few  medical  works  have  been  more  widely  known  and  appre- 
ciated than  Druitt's  1  Surgeon's  Vade-mecum.'  In  England 
I  am  informed  that  50,000  copies  have  been  sold,  whilst  in 
America  it  has  been  so  highly  appreciated  that  a  copy  was 
issued  by  Government  to  each  surgeon  serving  in  the  Federal 
Army  during  the  great  Civil  War.  These  facts  would  at  once 
suggest  that  it  was  desirable  to  alter  the  book  as  little  as  pos- 
sible. But  owing  to  Dr.  Druitt's  ill-health  he  was  unable  to 
edit  the  two  last  editions  with  his  old  skill  and  energy  ;  in  the 
last,  indeed,  he  was  obliged  to  share  the  labour  with  Professor 
John  Wood,  of  King's  College  Hospital,  and  Mr.  R.  W.  Parker. 
The  latter  surgeon  illustrated  and  revised  the  chapter  on 
Tumours,  and  gave  much  help  in  the  portions  dealing  with 
gunshot-injuries.  His  work  has  been  but  little  altered. 
Mr.  Wood  revised  the  latter  two-thirds  of  the  book — a  some- 
what delicate  task  during  the  life  of  the  author — and  he  seems 
to  have  limited  himself  to  making  considerable  additions,  in 
which  he  stated  his  own  views  and  practice.  Naturally,  these 
additions  contained  very  valuable  material,  and  I  have  retained 
them,  with  acknowledgment  of  their  source  when  they  con- 
tained anything  originating  with  Professor  Wood. 

It  will  be  seen  from  the  above  that  the  work  has  not  been 
thoroughly  edited  for  at  least  ten  years ;  and,  when  I  say  that 
in  the  Eleventh  Edition,  which  appeared  in  1877,  antiseptic 
surgery  is  regarded  as  still  on  its  trial,  ligatures  are  left 
hanging  from  wounds,  the  extra-peritoneal  method  is  recom- 
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mended  in  ovariotomy,  and  we  are  told  to  hang  a  box  of 
Macdougall's  powder  under  the  bedclothes  to  keep  down  the 
stench  of  a  stump,  it  will  be  obvious  to  any  who  understand 
the  far-reaching  importance  of  these  points  that  radical  change 
was  necessary.  Again  and  again  I  tried  to  patch,  but  with 
such  a  poor  result  that  the  attempt  invariably  resulted  in 
rewriting.  The  Twelfth  Edition  consequently  differs  much 
from  the  Eleventh ;  scarcely  a  paragraph  of  the  latter  remains 
unaltered  ;  and  in  most  parts  only  the  sense  of  the  old  book 
has  been  embodied  with  other  material  in  the  new. 

The  form  of  the  volume  has  been  changed,  for  the  Eleventh 
Edition  was  too  thick  in  proportion  to  its  size  ;  and  I  felt  sure 
that,  considering  the  large  amount  of  actually  new  surgery 
which  the  last  ten  years  have  brought  forth,  and  the  consider- 
ably higher  requirements  of  examining  bodies,  I  should  not 
be  able  to  keep  the  Twelfth  Edition  at  the  size  of  the  Eleventh. 
At  the  same  time  the  type  has  been  so  much  enlarged  that 
very  little  has  been  gained  by  the  increased  length  of  line. 
The  chapter  on  Diseases  of  the  Eye  has  been  replaced  by  a 
short  account  of  the  injuries  of  that  organ,  for  which  I  am 
indebted  to  my  friend  Mr.  A.  Quarry  Silcock,  Assistant  Sur- 
geon to  St.  Mary's  Hospital  and  to  the  Eoyal  Ophthalmic  Hos- 
pital, Moorfields.  Notwithstanding  this  omission,  and  in  spite 
of  my  utmost  endeavours  to  compress,  the  book  has  increased 
considerably  in  size.  This  is  due  to  many  causes,  especially  to 
the  greatly  increased  range  of  subjects  with  which  I  have  had 
to  deal,  the  greater  prominence  which  I  felt  it  necessary  to 
give  to  pathology,  the  introduction  of  short  sections  on 
1  surgical  diagnosis,'  and  of  others,  here  and  there,  on  '  general 
principles,'  to  the  replacement  of  many  old  illustrations  by 
a  number  of  considerably  larger  ones,  and  the  addition  of  a 
copious  index. 

Those  familiar  with  former  editions  will  notice  that  the 
division  of  chapters  into  numbered  sections  has  been  aban- 
doned ;  the  accounts  given  are  more  continuous,  and  new 
subjects  are  marked  by  black  type. 

The  '  author '  or  the  '  writer  '  refers  to  Dr.  Druitt ;  for 
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shortness'  sake  I  have  written  either  in  the*Tftird'  or  first 
person. 

My  sources  of  information  have  been  Holmes's  '  System 
of  Surgery,'  Konig's  excellent  *  Lehrbuch  der  Chirurgie,' 
Huter's  '  Grundrisse  der  Chirurgie,'  many  parts  of  the 
'  Deutsche  Chirurgie,'  edited  by  Billroth  and  Liicke,  and,  to 
a  much  less  extent,  Nelaton's  '  Traite  de  Pathologie  Externe.' 
Birch-Hirschfeld's  '  Lehrbuch  der  pathologischen  Anatomie ' 
and  the  sixth  edition  of  '  Green's  Manual '  have  served  me  as 
references  in  pathology  ;  whilst  in  medicine  I  have  consulted 
Fagge,  Bristowe,  and  Quain's  '  Dictionary.'  Erichsen's 
'  Surgery,'  of  which  I  recently  read  the  proofs  and  revises,  I 
have  rather  avoided,  lest  obvious  plagiarism  should  creep  in  ; 
but  to  it  and  to  its  editor  my  warmest  acknowledgments  are 
certainly  due.  In  the  section  on  operative  surgery  also  the 
effect  of  Mr.  Beck's  teaching  is  very  evident.  Minor  references 
are  made  in  the  text. 

Seventy- three  new  woodcuts  have  been  added,  and  among 
them  an  almost  complete  series  illustrating  the  ligature  of 
arteries.  These  were  drawn  from  operations  on  the  dead  sub- 
ject, and  most  of  them  are  of  life-size :  they  are  intended  to 
show,  not  the  anatomy  of  the  artery,  but  the  wound  as  it  really 
is  ;  and  it  is  hoped  that  they  will  enable  the  student  easily  to 
perform  the  operations  on  post-mortem  subjects,  if  he  will 
place  the  book  alongside  the  limb  to  be  operated  upon.  Fig.  3 
was  executed  by  Mr.  Collings  ;  all  the  rest  were  drawn  upon 
wood  and  cut  by  Messrs.  Evans  and  Son.  A  few,  acknow- 
ledged in  the  text,  are  borrowed.  Figs.  337  and  338  are  from 
photographs  taken  for  the  purpose  by  Mr.  G.  Barton,  a  student 
of  Charing  Cross  Hospital. 

I  cannot  end  without  expressing  my  sense  of  the  kindness 
and  consideration  accorded  to  me  by  my  publishers,  especially 
by  Mr.  Renshaw,  with  whom  directly  I  have  had  to  deal. 

Stanley  Boyd. 


THE 

SURGEON'S  VADE-MECUM, 


CHAPTEE  I. 

THE  ETIOLOGY  OF  DISEASE. 

The  word  Surgeon,  a  contraction  of  Chirurgeon  (chirurgien,  from  xefy  and 
epyov),  signifies  one  who  cures  abnormal  conditions  by  working  or  operat- 
ing upon  them  with  the  hand.  Most  cases,  therefore,  requiring  manual 
treatment  are  placed  in  that  division  of  the  healing  art  called  Surgery; 
but  this  branch  now  deals  also  with  many  cases  in  which  no  such  treat- 
ment is  necessary  or  possible. 

To  be  a  good  surgeon,  a  thorough  general  knowledge  of  medicine, 
and  of  the  sciences  upon  which  the  whole  healing  art  is  based,  is  abso- 
lutely essential. 

Morbid  Conditions  and  their  Causes. 

The  cases  which  Surgery  is  called  upon  to  treat  may  be  divided  roughly 
into  those  of  Injury,  Disease,  and  the  results  of  Injury  or  Disease. 
Although  every  one  knows  the  difference  in  meaning  implied  by  the  terms 
Injury  and  Disease  as  commonly  used,  it  is  found,  when  we  come  to  con- 
sider the  etiology  of  morbid  conditions  in  general,  that  no  line  can  be 
drawn  between  Injuries  and  Diseases.  Many  cases  occur  which  it  is 
impossible  to  place  under  either  one  head  or  the  other. 

Disease  may  be  either  mnerited  or  acquired.  In  some  cases  of 
inherited  disease,  as  syphilis,  it  is  probable  that  the  actual  cause  of  the 
disease  exists  in  the  ovum  or  spermatozoa  at  the  time  of  conception,  but 
in  the  great  majority  influences  similar  to  those  which  produce  the 
general  resemblance  between  children  and  parents  are  at  work,  and 
the  tendency  to  grow  abnormally,  to  perform  function  imperfectly — 
the  tendency  to  disease,  in  short,  rather  than  the  disease  itself — is 
inherited.  The  so-called  tubercular  diathesis  is  an  example  of  this. 
But  cases  of  inherited  disease  are  due  to  the  handing  down  by  parents 
to  their  offspring  either  of  the  actual  causes  of  disease  or  of  the  abnormal 
tendencies  of  their  tissues,  which  the  parents  had  acquired  from  influ- 
ences external  to  their  organisms.  It  would  seem,  therefore,  that  all 
primary  morbid  conditions  are  ultimately  due  to  the  action  of  causes 
external  to  the  economy ;  once  acquired,  such  conditions  may  or  may  not 
be  handed  down  from  parents  to  offspring  ;  but  probably  no  condition  of 
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primary  disease  is  without  its  secondary  results  upon  the  body  at  large,  and 
in  many  cases  these  results  are  more  striking  than  the  primary  disease. 

The  causes  of  primary  acquired  disease  may  probably  all  be  ranged 
under  two  headings  : — 


Quantitative.  {*™~ 


1.  Abnormal  food  supply. — 


^Qualitative.  ^ 

Abnormal  physical   conditions. — Inclu 
ding  injuries  of  all  kinds — gross  and  fine. 


Imperfect  blood 

formation. 
Imperfect  purifica- 
tion. 

Introduction  of 
poisons,  foreign 
bodies,  &c.  from 
v  without. 

The  great  majority  of  the  causes  of  disease  require  no  explanation  of 
their  nature,  properties,  &c. ;  but  there  is  one  group  which  has  of  late 
years  come  to  occupy  a  most  important  position  in  medicine,  and  which  is 
so  peculiar  and  so  little  generally  known,  as  to  demand  a  short  special  notice. 
We  mean  the  Vegetable  Parasites.  They  may  fall  into  either  of  the  above 
classes,  according  as  they  produce  disease  by  their  chemical  or  mechani- 
cal action. 

The  vegetable  parasites  of  practical  importance  in  surgery  all 
belong  to  the  Schizomycetes.  The  O'idium  albicans,  or  parasite  of  thrush, 
may  be  a  yeast ;  and  the  Actinomyces,  or  ray-fungus,  and  the  Chio- 
nyphe  Carteri,  found  in  Actinomycosis  and  Madura  foot  respectively, 
may  be  moulds  ;  but  the  botanical  position  of  all  three,  and  even  the  ex- 
istence of  the  latter,  is  doubtful,  whilst  the  diseases  are  comparatively 
unimportant. 

The  Schizomycetes  are  very  small,  unicellular,  achlorophyllous 
organisms,  the  cells  being  round,  oval,  dumb-bell-shaped,  rod-shaped, 
straight  or  curved,  or  filamentous.  They  consist  as  a  rule  of  structureless 
protoplasm  ;  but  their  resistance  to  alkalies  and  dilute  acids  makes  it 
probable  that  they  have  an  outer  coat  of  a  substance  like  cellulose.  All 
multiply  by  transverse  division — the  rods  almost  always,  if  not  always, 
across  their  long  axis,  the  spheres  sometimes  across  only  one  diameter, 
again  across  two  diameters  at  right  angles  to  each  other.  In  certain  of  the 
rod-forms  spore-formation  has  been  shown  to  alternate  with  fission — a 
most  important  point,  as  the  spores  are  very  much  more  tenacious  of  life 
than  the  adult  organisms.  The  spores  form  in  the  rods  in  some  instances, 
in  others  only  after  the  rods  have  grown  into  long  filaments  (leptotlrrix). 

The  organisms  formed  by  fission  may  separate  at  once  from  the 
parents  and  proceed  to  divide  separately,  or  multiplication  may  go  on 
without  previous  separation,  the  result  being  long  chains  or  more  or  less 
spherical  aggregations,  according  as  the  division  takes  place  along  one  or 
two  lines.  These  spherical  collections  are  often  imbedded  in  a  viscid 
substance — zoogloea.  Division  is  very  rapidly  carried  out,  and  each  newly- 
formed  cell  may  at  once  undergo  fission.  Cohn  has  calculated  that 
one  bacterium  may  have  16,000,000  descendants  in  24  hours. 

Some  of  these  organisms  never  move,  but  most  are  seen  in  both 
active  and  resting  states.  The  round  forms  show  only  Brownian  move- 
ment when  single,  but  in  chains  they  exhibit  a  slow  locomotion. 
The  straight  and  twisted  rod-forms  move  backwards  or  forwards  without 
turning,  and  rotate  rapidly  on  their  long  axes.  One  or  two  cilia  have 
been  seen  in  many  forms,  but  it  is  said  that  the  cell  may  move  rapidly 
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whilst  the  cilia  are  motionless,  and  vice  versa.  Free  supply  of  oxygen  is 
closely  related  to  active  movement,  but  does  not  always  excite  it. 

Having  learnt  to  recognise  these  organisms,  the  questions  of  their  life- 
requirements,  of  the  best  methods  of  destroying  them,  and  of  their  dis- 
tribution in  nature,  must  be  considered  ;  in  order  that,  by  attention  to 
one  or  all  of  these  points,  we  may  prevent  the  entry  of  bacteria  into  the 
body  and  into  wounds,  this  being  the  most  important  task  of  the 
surgeon. 

Conditions  of  life.  Pood.— Like  all  other  living  things,  bacte- 
ria must  be  supplied  with  the  elements  of  which  they  consist,  to  make 
up  for  wear  and  tear.  These  elements  are,  carbon,  hydrogen,  nitrogen, 
oxygen,  phosphorus,  sulphur,  calcium,  magnesium,  and  potassium ; 
and  some  of  the  hydrogen  and  oxygen  must  be  supplied  in  the  form 
of  water.  It  is  characteristic  of  the  order  that,  unlike  animals, 
they  can  obtain  their  nitrogen  from  ammonia  and  ammoniacal  com- 
pounds ;  but,  unlike  green  plants,  they  are  unable  to  obtain  their 
carbon  from  carbonic  acid.  They  can  take  it  from  tartaric  and  other 
organic  acids,  or  from  carbohydrates.  Tartrate  of  ammonia  (Cohn's 
fluid)  will  therefore  serve  to  supply  nitrogen  and  carbon  to  many  of  these 
plants  ;  but  others,  and  especially  those  which  invade  the  tissues  of 
living  animals,  will  not  grow  unless  provided  with  a  highly  organised 
soil.  The  reaction  of  the  soil  has  an  important  influence,  alkalinity  being 
far  more  favourable  than  acidity  to  most  species. 

With  regard  to  oxygen,  most  bacteria  require  a  supply  of  this 
element  in  the  free  state ;  the  relation  of  free  oxygen  to  mobility  is 
marked.  There  are  however  many  bacteria  which  can  live  for  a  consi- 
derable time  without  free  oxygen,  obtaining  their  supply  from  the  orga- 
nic compounds  which  they  decompose.  It  is  said  by  Pasteur  that  free 
oxygen  is  absolutely  fatal  to  one  or  two  species. 

Water  is  an  absolute  necessity  for  the  development  of  bacteria  : 
nothing  that  is  dry  ever  decomposes.  The  concentration  of  a  solution 
makes  a  great  deal  of  difference  with  regard  to  the  organisms  that  will 
grow  in  it,  some  preferring  more  or  less  dilute,  others  concentrated  solu- 
tions of  the  same  substances. 

Most  organisms  withstand  desiccation  for  long  periods. 

Temperature. — The  range  of  temperature  favourable  to  the  growth 
of  each  organism  varies  considerably,  both  in  extent  and  in  position 
upon  the  scale.  Speaking  generally,  a  temperature  about  that  of  the 
human  body  is  the  most  favourable.  Many  hardy  species  will  multiply 
freely  at  temperatures  far  removed  from  this:  but  without  certain  limits, 
be  they  narrow  or  wide,  each  organism  multiplies  fust  more  slowly,  then 
not  at  all,  and  finally  becomes  rigid  and  motionless.  The  rigor  caloris 
passes  at  once  into  death,  but  the  rigor  frigoris  induced  even  by  —  220°F. 
does  not  kill  many  forms,  and  it  is  not  certain  that  cold  kills  any.  It 
simply  inhibits  their  growth  and  action.  Development  of  all  forms 
ceases,  however,  below  40°  F.,  and  of  many  forms  at  a  much  higher 
point ;  it  ceases  also  at  120°-130°  F.,  and  many  species  are  killed 
by  this  temperature.  Boiling  for  a  few  minutes  kills  the  majority  of 
organisms.  Spores,  however,  will  resist  boiling  for  several  hours ;  a 
temperature  of  240°  F.  maintained  for  30  minutes  probably  destroys  even 
these,  but  dry  spores  of  B.  anthracis  (the  most  resistant  known)  are  not 
killed  by  284°  F.  in  less  than  three  hours. 

Rest  is  necessary  for  the  development  of  some  bacteria,  and  is 
favourable  for  all. 

The  struggle  for  existence  and  survival  of  the  fittest  is  nowhere  more 
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obvious  than  among  these  organisms.  If  germs  of  several  kinds  exist 
in  a  fluid,  casteris  paribus,  those  which  are  most  numerous  have  the 
advantage  and  will  crowd  out  other  forms.  But  probably  the  require- 
ments of  no  two  species  are  exactly  alike,  so  one  form  may  be  more 
suited  to  the  existing  conditions  than  the  others,  and  will  more  or  less 
rapidly  obtain  possession  of  the  field.  As  circumstances  alter,  perhaps 
owing  to  the  vital  action  of  this  organism  itself,  they  become  less  favour- 
able to  it,  more  favourable  to  other  forms  which  then  become  more  and 
more  numerous,  the  original  one  dying  out.  Very  slight  differences,  so 
slight  as  to  elude  detection  at  present,  may  prevent  or  favour  the  develop- 
ment of  an  organism ;  and  it  is  thus,  probably,  that  we  are  to  account  for 
the  localisation  of  the  inflammations  which  characterise  so  many 
general  infective  diseases,  e.g.  of  the  bowel  in  typhoid,  and  also  for  the 
immunity  which  many  people  exhibit  with  regard  to  certain  of  these 
diseases,  though  they  are,  perhaps,  much  more  exposed  to  infection,  and, 
presumably,  take  in  the  virus  in  larger  quantity  than  others  who  suffer 
from  them.  When  shall  we  be  able  to  recognise  the  difference  between  a 
lung,  a  synovial  membrane,  or  a  gland  in  which  the  tubercle  bacillus 
grows  readily,  and  similar  organs  in  which  it  does  not  grow  ? 

It  is,  however,  probable  that  many  of  the  above  differences  between 
individuals  may  be  due  to  non-entry  of  organisms  in  spite  of  exposure  to 
them,  or  to  their  entry  only  in  numbers  which  the  tissues  can  overcome. 
For  animals  are  exposed  like  men  to  these  parasites,  but  the  mortality 
is  very  small  among  them  compared  with  that  which  can  be  brought 
about  by  directly  inoculating  them  with  pure  cultivations  of  the  organ- 
isms which  cause  various  diseases. 

On  the  other  hand,  anything  which  depresses  the  vital  activity  of  a 
part  renders  the  growth  of  organisms  in  that  part  more  easy,  as  is  seen 
in  the  numerous  cases  of  suppuration  after  subcutaneous  injury,  of  osteo- 
myelitis after  injury,  of  tubercular  lesions  appearing  under  unfavour- 
able hygienic  conditions  in  people  previously  strong. 

Methods  of  preventing-  the  development  of,  or  of  destroying: 
bacteria. — It  is  always  more  easy  to  prevent  development  than  to 
destroy  actively  growing  organisms  ;  but,  generally,  means  which  will 
check  development  will  also,  when  applied  more  strongly,  kill  the  germs. 

Development  of  organisms  in  a  suitable  soil  may  be  prevented  by — 
abstraction  of  water  ;  by  keeping  the  soil  at  a  temperature  above  or 
below  that  at  which  organisms  can  multiply  ;  in  most  cases  by  the  re- 
moval of  oxygen ;  by  adding  to  the  soil  one  of  the  many  substances 
known  as  antiseptics  from  their  power  of  destroying  septic  and  allied 
organisms — methods  founded  upon  what  we  know  of  their  life-require- 
ments ;  or  the  soil  may  be  sterilised  and  the  further  entry  of  bacteria  from 
without  prevented.  The  actual  cautery  is  sometimes  used  by  surgeons 
to  destroy  tissues  invaded  by  some  virulent  locally  infective  poison,  as 
that  of  hospital  gangrene  ;  otherwise  heat  has  no  place  as  an  antiseptic 
in  surgery.  Cold  in  the  shape  of  ice-bags  is  frequently  employed  and 
probably  the  temperature  of  the  tissues  is  reduced  sufficiently  to  impede 
or  prevent  the  multiplication  of  many  cells  ;  at  the  same  time,  free 
access  of  blood  is  permitted,  transudation  is  increased,  and  a  chance  is 
afforded  that  organisms  may  be  carried  away  by  the  lymph-stream  and 
distributed  in  small  numbers  among  healthy  tissues  to  die  there.  1  I>ry 
dressing's  '  are  much  used,  the  idea  being  to  dry  up  all  discharge  as  it 
escapes  from  a  wound,  and  thus  to  prevent  putrefaction,  so  that  a  large 
wound  may  heal  beneath  such  a  dressing  just  as  a  smaller  one  frequently 
heals  beneath  a  scab.    Generally,  such  dressings  are  impregnated  with 
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some  antiseptic,  to  render  them  safe  even  though  they  may  be  unable  to 
dry  up  all  discharge.  Eemoval  of  oxygen  is  never  employed  in  sur- 
gery to  prevent  development  of  organisms. 

The  use  of  antiseptic  substances  for  the  purpose  of  preventing 
decomposition  in  wounds  is  now  almost  universal  in  surgery.  These 
bodies  vary  greatly  in  their  power  of  destroying  micro-organisms.  At 
first  they  were  tested,  and  somewhat  rudely,  as  to  the  percentage  of 
each  required  to  prevent  putrefaction  or  stinking  decomposition;  this 
percentage  was  spoken  of  as  the  efficient  strength  of  the  antiseptic. 
Putrefaction  was  thus  chosen  because  decomposition  of  wound-dis- 
charges was  obviously  intimately  related  to  the  occurrence  of  wound- 
diseases,  and  the  change  was  easily  recognisable  by  smell  and  clinically 
also  by  discolouration  of  the  dressings ;  but  there  are  many  objections 
to  it  as  a  scientific  test.  In  the  first  place,  putrefaction  has  no  exact 
meaning :  it  is  a  very  complex  process,  a  number  of  different  but  vary- 
ing organisms — many  as  yet  but  little  known — being  found  in  putrid 
materials ;  the  Bacterium  termo,  a  non-pathogenic  fungus,  is  the 
most  constant,  and  to  it  are  attributed  the  foul-smelling  bodies.  Next, 
septic  diseases,  though  generally  connected  with  wounds  in  which  bac- 
teria are  found,  are  not  necessarily  connected  with  putrid  or  offensive 
wounds.  And,  lastly,  diseases,  apparently  the  same  as  certain  of  the 
so-called  wound  diseases,  may  arise  without  any  discoverable  wound. 
The  term  septic  wound-diseases,  therefore,  must  be  taken  as  mean- 
ing diseases  which  originate  in  connection  with  wounds  in  which  bac- 
terial decomposition  is  going  on — often,  but  not  necessarily,  putrid  de- 
composition. An  antiseptic  must  be  regarded  as  an  agent  which  is 
inimical  not  only  to  the  organisms  of  putrefaction  but  to  bacterial  de- 
composition of  all  kinds ;  and  lastly,  it  must  be  noted,  that  the  object  of 
antiseptic  surgery  is  now,  not  simply  the  prevention  of  putrefaction 
of  wound-discharges,  but  the  shielding  of  these  fluids  from  every  form 
of  bacterial  change.  This  may  be  done — 1.  by  killing  all  bacteria  which 
approach  the  wound  ;  2.  by  rendering  the  conditions  such  that  organ- 
isms, though  they  may  live,  cannot  develop  ;  3.  by  preventing  access  of 
organisms  to  an  aseptic  wound.  Of  these  methods  the  first  is  certainly 
the  safest  in  practice.  Koch  (Ueber  Desinfection,  Mitth.  a.  d.  Gesund- 
heitsamt,  vol.  i.  1881)  points  out  that  with  regard  to  an  antiseptic  sub- 
stance, we  must  know,  1.  whether  it  will  kill  all  micro-organisms  ;  and  to 
decide  this  point  he  tests  them  upon  the  spores  of  B.  anthracis  or  of  the 
bacilli  of  malignant  oedema  found  in  garden-soil-  -the  most  resistant 
organisms  known.  2.  Its  behaviour  to  the  less  resistant  organisms — 
bacilli,  bacteria,  and  micrococci.  3.  The  percentage  of  it  required  to 
prevent  the  development  of  germs  in  suitable  media.  4.  Practical  points, 
such  as  the  concentration  required  to  produce  the  above  effects,  the 
necessary  duration  of  action,  the  influence  of  various  fluids  used  as  sol- 
vents in  developing  the  action  of  the  antiseptic,  &c.  &c. 

To  determine  these  points  Koch  dipped  threads  in  fluids  or  substances 
containing  spores,  bacilli,  &c,  and  dried  them ;  they  were  then  exposed  for 
varying  times  to  the  action  of  the  antiseptic  in  different  forms  and  varying 
strengths  ;  and  finally  they  were  placed  upon  solid  culture-soils  and  the 
microscope  was  employed  to  tell  whether  any  of  the  organisms  developed, 
as  also  was  the  inoculation  of  animals.  The  results  thus  obtained  were 
the  following : 

Carbolic  Acid. — Five  per  cent.  (1  in  20)  fails  to  destroy  spores  in 
48  hours ;  but  bacilli  (B.  anthracis)  are  killed  in  one  minute.  The  con- 
centration necessary  to  prevent  the  development  of  various  organisms 
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differs  much  :  from  1  in  850  for  splenic  fever  spores  to  1  in  400  fo,r  germs 
falling  from  the  air.  The  most  potent  form  is  a  watery  solution.  The 
vapour  of  pure  carbolic  acid  does  not  act  well ;  and  the  compounds  of 
carbolic  acid  come  distinctly  after  the  pure  substance,  sulpho-carbolate  of 
zinc  being  the  most  powerful. 

The  high  place  taken  in  surgery  by  carbolic  acid  is  due  to  its  almost 
instantly  fatal  effect  upon  adult  organisms  and  its  power  of  inhibiting  de- 
velopment of  spores ;  it  is  practically  useless  as  a  destroyer  of  spores. 

Chloride  of  zinc. — Five  per  cent,  failed  to  kill  spores  in  a  month, 
and  was  without  effect  in  preventing  their  development.  One  per  cent, 
failed  to  kill  M.  prodigiosus  in  48  hours.  The  undoubted  value  of  ZnCl2 
in  surgery  is,  according  to  these  facts,  inexplicable  ;  further  observation 
is  necessary. 

Corrosive  sublimate. — One  per  thousand  destroyed  the  spores  in 
one  minute  ;  this,  then,  is  the  only  antiseptic  capable  of  employment  in 
surgery  which  will  certainly  disinfect  a  surgeon's  hands  when  they  are  just 
washed  in  the  lotion.  Care  must  betaken  to  remove  all  soap  from  a  part 
to  be  disinfected  with  sublimate,  as  the  two  are  said  to  form  a  compound 
of  little  antiseptic  value.  1  part  in  20,000  will  prevent  the  development 
of  spores. 

Koch  points  out  that  for  practical  purposes  no  disinfectant  is  re- 
liable unless  it  does  its  work  (i.e.  destroys  spores)  in  less  than  24  hours. 
Of  a  large  number  of  substances  examined,  carbolic  acid  (1  in  20),  corro- 
sive sublimate  (1  per  cent.),  osmic  acid  (1  per  cent.),  permanganate  of 
potash  (5  per  cent.),  bromine,  chlorine,  and  iodine  were  the  only  ones 
which  stood  the  test :  and  of  these  osmic  acid  and  permanganate  of 
potash  cannot  be  used  on  account  of  cost  and  other  reasons. 

The  percentage  of  an  antiseptic  which  must  be  present  to  prevent 
development  of  an  organism  varies  with  the  organism,  and  largely  with 
the  amount  of  albumen  and  the  salts  present  in  the  culture-soil.  The 
following  results  were  obtained  by  Koch  for  spores  of  B.  anthracis  in  a 
solution  of  meat  peptone  : 

Oil  of  mustard   1  in  33,000 

Sublimate   1  in  20,000 

Chromic  acid   1  in  8,000 

Salicylic  acid   1  in  1,500 

Eucalyptol   1  in  1,000 

Carbolic  acid   1  in  850 

Boracic  acid   1  in  800 

Borax   1  in  700 

Koch  found  that  whenever  they  could  be  used,  watery  solutions  were 
more  effective  than  oily  or  alcoholic,  the  latter  being  sometimes  quite  in- 
efficient ;  thus  Volkmann  reports  a  fatal  case  of  splenic  fever  from  cat- 
gut prepared  in  carbolic  oil  from  the  intestine  of  a  sheep  dead  of  the 
disease,  and  used  as  ligatures  after  amputation  of  a  breast.  When 
placed  in  contact  with  water-containing  tissues,  some  of  the  antiseptic 
will  diffuse  and  the  watery  solution  will  be  active,  but  oily  solutions  are 
useless  as  germicides  when  applied  to  dry  objects. 

Distribution  in  Nature.  —Bacteria  exist  wherever  putrescible  and 
fermentescible  material  is  present :  i.e.  their  distribution  is  that  of 
higher  vegetable  or  animal  life.  In  the  polar  regions,  above  the  line  of 
vegetation  on  mountains,  or  in  mid-ocean,  they  may  be  absent  or  very 
rare ;  thus  Tyndall  found  that  putrescible  but  sterile  fluids  in  flasks 
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opened  high  on  the  Alps  often  evaporated  to  dryness  without  any  decom- 
position. They  increase  rapidly  in  number  with  density  of  population 
They  are  found  in  the  earth  to  the  depth  of  one  metre  ordinarily  ;  they 
exist  in  all  water,  except  such  as  comes  from  Artesian  wells  ;  and  the 
air  contains  them  together  with  the  spores  of  moulds,  yeast  cells, 
and  other  organic  and  inorganic  dust.  The  supply  to  the  air  is  kept  up 
by  the  wind  sweeping  over  the  dry  and  powdery  remains  of  substances 
which  have  putrefied ;  and  from  the  air  organisms  are  deposited  upon 
every  surface  exposed  to  it.  But  even  in  large  towns  organisms  are  not 
always  so  numerous  in  air  that  a  wound  or  a  sterile  fluid  cannot  be  left 
exposed  for  a  minute  without  the  certainty  that  decomposition  will  set 
in  ;  in  Edinburgh,  Lister  found  that  after  half  an  hour's  exposure  of  some 
urine,  only  three  moulds  grew.  It  may,  in  some  parts,  however,  be  im- 
possible to  pour  fluid  from  a  flask  into  tubes  without  imminent  danger 
of  putrid  decomposition.  Ordinarily,  the  spores  of  moulds  are  much 
commoner  in  air  than  organisms  of  putrefaction  ;  the  latter  seem  to 
have  their  special  habitat  in  water,  a  drop  of  which  will  almost  certainly 
infect  a  sterile  solution. 

Relation  of  Bacteria  to  the  body. — Bacteria  in  numbers  are 
taken  in  with  every  breath,  and  with  almost  every  mouthful  of  food  and 
drink.  Those  entering  the  air-passages  are  deposited  on  the  mucous 
membrane  of  nose,  mouth,  pharynx,  and  larger  bronchi ;  they  exist  only 
in  the  tidal  air,  the  complemental  being  free  from  particles  of  all  kinds. 
Organisms  do  not  develop  in  the  acid  gastric  juice,  but  below  the  entry  of 
the  bile  and  pancreatic  ducts  they  become  numerous,  giving  rise  to  pro- 
ducts similar  to  those  of  pancreatic  digestion.  The  mucous  membranes 
are  as  much  outside  the  body  as  the  skin  ;  but  inanimate  particles  pass 
through  them,  so  it  is  probable  that  some  of  those  organisms  which 
are  universally  present  are  also  constantly  passing  through  them  into 
the  tissues.  The  skin  is  absolutely  protective  against  them,  but  the 
smallest  breach  of  continuity  enables  them  to  enter.  Certain  organisms 
— those  of  the  infective  diseases  of  wounds — almost  always  enter  through 
wounds,  whilst  others — those  of  the  acute  specific  fevers— enter  as  a 
rule  through  mucous  membranes ;  but  probably  no  organism  is  absolutely 
bound  to  one  mode  of  entry. 

Having  actually  entered  the  body,  the  bacteria  fall  into  two  classes 
of  great  clinical  importance,  according  as  they  are  able  or  unable  to  live 
and  grow  in  the  tissues.  Those  which  grow  and  give  rise  to  disease  are 
called  pathogenic  ;  those  which  die  or  are  eliminated  without  giving 
rise  to  disease  are  non-pathogenic.  The  line  beiween  these  classes  is 
not  sharply  defined,  organisms  which  grow  only  in  specially  predisposed 
individuals  or  parts  uniting  those  which  never  grow  in  the  body  to  those 
which  almost  always  grow  when  introduced  into  the  tissues. 

The  organisms  which  are  constantly  present  in  the  bronchi  and 
alimentary  tube,  and  which  enter  freely  in  proportion  to  the  number 
taken  in  with  the  air  or  food,  are  non-pathogenic ;  they  either  die  in 
the  tissues  or  are  eliminated  by  the  kidneys.  They  do  not  die  imme- 
diately, and  when  injected  in  quantity  into  the  blood  may  appear  alive 
in  the  urine.  Among  these  organisms  must  be  placed  the  bacteiia  of 
putrefaction.  These  by  their  action  in  the  discharges  of  wounds  produce 
the  chemical  poison  which  is  apparently  the  cause  of  septic  intoxica- 
tion, and  its  milder  varieties — septic  traumatic  and  hectic  fever.  Only 
very  exceptionally  do  they  exist  alive  in  the  tissues  ;  and  it  may  be  stated 
roundly  that  an  antiseptic  dressing  never  becomes  putrid  from  organisms 
which  have  escaped  from  the  tissues  into  the  wound. 
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The  pathogenic  organisms  are  fortunately  not  universally  present ; 
but  now  and  again  certain  of  them  enter  the  tissues  by  one  or  other  of 
the  above  channels.  The  person  then  is  in  imminent  danger  of  the 
diseases  to  which  they  give  rise. 

The  class  of  infective  diseases,  or  diseases  due  to  the  action  of 
pathogenic  organisms,  is  probably  a  very  large  one,  and  is  divisible 
into  two  groups,  local  and  general ;  the  former  being  due  to  organisms 
which  multiply  at  their  point  of  entry,  and  spread  thence  only  by 
continuity  of  tissue,  whilst  in  the  latter  the  organisms  enter  and  pro- 
bably multiply  in  the  blood,  causing  injurious  changes  in  it,  sometimes 
settling  and  exciting  secondary  inflammations. 

In  the  tissues  bacteria  may  produce  by  their  life -action  compounds 
which  are  jpyrogenous  or  fever-exciting,  others  which  are  phlogogenous 
or  inflammation-exciting,  whilst  others  again  produce  actual  necrosis 
of  the  surrounding  cells.  Before  they  can  produce  local  lesions  they 
must  settle,  i.e.  be  arrested  at  some  spot.  Some  organisms  multiply 
in  the  blood  and  are  found  in  the  vessels  everywhere ;  others  form  small 
masses  which  become  arrested  in  the  finer  vessels ;  others  grow  in 
lymphatics,  others  again  in  certain  tissues  only. 

Just  now  germs  are  in  the  ascendant ;  the  tendency  is  to  find  one  as  the 
cause  of  any  obscure  disease.  It  is  therefore  necessary  to  insist  upon 
stringent  proof  before  accepting  any  such  discoveries.  This  proof  consists : 
(1)  in  demonstrating  the  constant  presence  of  an  organism,  recognisable 
by  its  form,  mode  of  growth,  or  physiological  action,  throughout,  or  in  the 
early  stages  of  the  disease  ;  (2)  in  isolating  this  organism  and  obtaining 
pure  cultures  of  it ;  (3)  in  inoculating  animals  with  pure  cultures  and 
producing  the  disease  in  them.  As  animals  frequently  are  not  subject 
to  diseases  of  man,  the  latter  part  of  the  proof  is  sometimes  difficult  to 
carry  out. 

Classification  of  Bacteria. — Some  botanists  (Nageli)  believe  that 
all  the  Schizomycetes  are  modifications,  due  to  external  circumstances, 
of  a  very  few  forms  ;  they  are  thought  to  adapt  themselves  so  rapidly 
to  surrounding  conditions  that  within  the  limits  of  an  experiment  they 
may  be  seen  to  change  their  form,  and  distinct  evidence  of  altered 
physiological  activity  may  be  obtained.  According  to  this  view  it 
depends  upon  external  circumstances  whether  the  micrococcus  of 
erysipelas  or  gonorrhoea  or  the  bacillus  of  tubercle  or  glanders  develops 
from  one  of  the  primary  forms.  None  of  these  organisms  is  specific 
and  cannot  be  regarded  as  a  species  in  classification.  Others  (Cohn, 
Koch)  hold  that  there  are  a  great  number  of  specific  forms  characterised 
by  shape,  size,  mode  of  growth  when  cultivated,  and  physiological  action  ; 
and  in  prolonged  cultivations  they  have  failed  to  find  evidence  of  varia- 
tion such  as  is  described  above.  Many  bacteria  indistinguishable  by 
form  and  size  have  markedly  different  modes  of  growth  and  physio- 
logical actions,  and  preserve  them ;  they  will  therefore  be  different 
species.  The  increase  and  diminution  in  the  virulence  of  organisms 
reported  by  various  experimenters  has  sometimes  been  unreal  (Davaine) ; 
and  when  real  (Pasteur's  attenuation  of  the  poisons  of  splenic  fever 
and  chicken-cholera)  does  not  prevent  specific  classification,  for  the 
organisms  are  quite  recognisable  by  their  form,  size,  and  modes  of 
growth  in  solid  soils,  and  they  never  produce  any  disease  other  than 
splenic  fever  or  chicken-cholera: 

The  question  of  the  mutability  of  bacteria  is  however  still  sub 
judice.  At  present  the  balance  of  evidence  is  decidedly  against  it,  so 
we  shall  assume  that  there  are  many  distinct  species  of  bacteria  and 
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adopt  Cohn's  classification  of  them.  He  divides  the  Schizomycetes 
into  the  following  orders  : — 

1.  Spiiaerobacteria,  or  Micrococci. — Round  or  short  oval  cells, 
single,  in  chains  or  zoogloea-masses. 

2.  IVIicrobacteria,  or  Bacteria.  (The  latter  name  is  unhappily 
used  also  for  the  whole  class). — Cylindrical  or  oval  cells  of  which  the 
length  is  not  more  than  twice  the  breadth,  single,  in  pairs,  chains,  or 
zoogloea-masses  ;  not  known  to  form  spores. 

3.  Desmobacteria,  or  Bacilli. — Cylindrical,  length  more  than  twice 
the  breadth,  often  growing  into  long  unbranched  filaments ;  zoogloea- 
masses  rare,  but  short  chains  and  swarms  common.  Spores  have  been 
found  in  many  forms. 

4.  Spirobacteria,  or  screwlike  organisms.  Of  no  importance 
surgically.    Sjoirochceta  Obermeieri  of  relapsing  fever  is  the  chief. 

Each  order  contains  one  or  two  genera,  and  these  again  species.  The 
latter  are  classed  according  as  they  are  pigment -forming  (chromogenic), 
1  fermentative  (zymogenic) ,  or  pathogenic.    We  shall  encounter  many  of 
leach  kind  in  the  following  pages. 

The  student  should  diligently  practise  the  various  methods  of  stain- 
ling  and  recognising  these  organisms.    Detection  of  a  specific  form  will 
often  determine  the  diagnosis  of  a  doubtful  case.    To  those  who  have 
perfected  themselves  in  the  methods  of  pure  cultivation  a  great  field  of 
research  in  the  etiology  of  disease  is  open. 


These  are  due  to  causes  acting  primarily,  not  upon  the  heart  nor  upon 
the  vascular  system  as  a  whole,  but  upon  a  portion  of  the  latter  only  ; 
secondarily,  however,  local  changes  must  be  followed  by  general,  as  the 
vascular  system  contains  a  fairly  constant  quantity  of  blood.  A  local 
disturbance  may  complicate  a  general  one,  being,  in  fact,  induced  by 
local  causes  ordinarily  too  slight  to  do  so.  General  circulatory  disturb- 
ances are  therefore  of  great  importance  surgically,  but  works  on  Medicine 
must  be  consulted  for  a  description  of  them. 

Local  departures  from  the  normal  state  produce  either  too  little  or  too 
much  blood  in  a  part,  conditions  known  as  anaemia  and  hyper  aemia. 
Such  variations  are  common  physiologically  ;  they  become  pathological 
when  they  exceed  the  physiological  limits  in  duration  or  degree. 


Xiocal  anaemia. — The  word  is  used  loosely  to  express  either 
partial  or  complete  bloodlessness  of  a  part  (also  diminution  of  red 
corpuscles  in  the  blood). 

Causes. — Conditions  obstructing  the  entry  of  blood,  e.g.  uniform 
compression  of  the  vessels  of  a  part,  as  by  Esmarch's  bandage  or  free 
effusion  beneath  the  skin  or  fascia ;  constriction  of  arteries  by  ligature 
or  compression  by  tumours,  abscesses,  &c. ;  diminution  of  the  lumen  of 
arteries  by  thickening  of  their  walls  from  simple  or  syphilitic  end- 


arteritis, or  by  contraction  induced  by  ergot,  cold,  &c. ;  blocking  of  the 
vessel  by  thrombosis  or  embolism  ;  and  lastly,  arrest  of  function. 
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Symptoms  and  Results.  —Anemic  parts  are  pale,  shrunken,  dry,  and 
cooler  than  normal,  the  symptoms  increasing  with  diminution  of  bloodflow. 

In  chronic  partial  ancemia  these  signs  are  all  present ;  and,  in  addi- 
tion, growth  is  slow  and  perhaps  imperfect ;  so  also  is  function,  e.g.  sensa- 
tion is  dulled ;  adult  parts  atrophy  or  degenerate  fattily,  or  both  atrophy 
and  degenerate ;  and  cramps  of  muscles  often  cause  much  pain,  as  is  seen 
in  the  legs  of  old  people  with  degenerate  arteries.  Such  chronic  mal- 
nutrition greatly  diminishes  the  resisting  power  of  tissues  to  injury, 
and  renders  them  prone  to  inflammation  easily  running  into  ulceration 
or  gangrene. 

Total  ancemia  in  man  continued  beyond  a  few  hours  inevitably 
causes  death  of  the  part.  Some  tissues  resist  anasmia  longer  than  others  ; 
the  intestine  dies  sooner  than  skin  or  muscle.  If  the  anaemia  be  not  of 
sufficient  duration  itself  to  cause  death,  this  may  still  result  from 
inflammation  setting  in  upon  restoration  of  the  circulation.  Thus 
Cohnheim  found  that  by  rendering  a  rabbit's  ear  bloodless  and  keeping 
it  so  for  periods  of  8  to  48  hours,  he  could  produce  any  stage  of  inflam- 
mation— oedema,  purulent  infiltration,  hemorrhagic  infiltration,  gan- 
grene ;  anasmia  therefore  causes  that  change  in  the  vessel-walls  which 
is  the  essential  lesion  of  inflammation. 

When  an  artery  is  obstructed,  the  result  to  the  parts  it  supplies 
depends  upon  the  anastomoses  of  the  vessel  beyond  the  obstruction.  If 
these  are  very  free,  either  with  branches  of  the  same  trunk  above  the 
obstruction,  or  with  other  unobstructed  arteries  (branches  of  the 
mesenteric,  ulnar,  or  radial),  the  effect  upon  the  circulation  may  be 
practically  nil,  blood  being  immediately  carried  into  the  trunk  beyond 
the  obstruction  by  collateral  channels.  When  the  anastomosis  is  less 
free,  as  in  the  case  of  the  femoral,  a  time  follows  obstruction  in  which 
it  is  doubtful  whether  collateral  circulation  will  be  established 
throughout  the  limb,  and  upon  the  distance  to  which  blood  penetrates 
depends  the  fate  of  the  limb.  Sometimes,  even  here,  there  is  scarcely 
any  sign  of  embarrassment,  at  others,  oedema  which  soon  subsides 
occurs,  or  a  toe  is  lost,  or,  again,  the  limb  dies  up  to  the  knee.  Ordin- 
arily, the  limb  remains  pale  for  a  few  hours,  and  would  become  cold  but 
for  external  warmth,  and  the  functions  of  its  muscles  and  nerves  are 
more  or  less  depressed  ;  within  24  hours  the  surface  is  generally  slightly 
redder  and  2°  or  3C  warmer  than  that  of  the  opposite  limb,  owing  to  full 
dilatation  of  all  collateral  channels  diminishing  the  resistance  to  the 
entry  of  blood  to  a  minimum.  This  dilatation  is  certainly  reflex,  inhi- 
bition of  the  vaso-constrictor  nerves  being  excited  by  some  stimulus 
arising  in  the  anasmic  parts  ;  but  prolonged  anaemia  has  probably  much 
to  do  with  it,  acting  as  on  the  removal  of  Esmarch's  bandage.  The 
duration  of  the  dilatation  varies,  doubtless  with  that  of  the  precedent 
anasmia  ;  it  may  continue  some  days,  and  is  often  accompanied  by  burn- 
ing pain.  Ultimately  collateral  vessels,  previously  small,  become  larger, 
thicker  walled,  and  tortuous  from  increase  in  length,  and  pulsation  may 
return  in  the  trunk  beyond  the  obstruction  ;  there  is  no  evidence  of  the 
formation  of  new  vessels.  If  the  obstruction  is  gradual,  the  probability 
of  the  establishment  of  collateral  circulation  is  always  greater  than 
under  opposite  conditions. 

But  the  result  is  very  different  when  the  artery  beyond  the  obstruc- 
tion has  none  but  capillary  anastomoses.  The  secondary  branches  of  the 
cerebral,  retinal,  pulmonary,  splenic,  and  renal  arteries  are  examples  of 
these  so-called  terminal  arteries  ;  and  the  renal,  splenic,  and  retinal 
arteries  themselves  almost  solely  supply  their  respective  organs. 
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If  such  an  artery  is  suddenly  and  completely  blocked,  its  branches 
contract,  and  the  area  supplied  by  it  becomes  anaemic ;  then,  as  the 
contraction  gives  way,  Cohnheim  says  that  blood  regurgitates  from  the 
veins  and  distends  every  vessel,  the  region  now  becoming  swollen  and 
dark  with  blood,  whilst  round  it  is  a  bright  red  ring  due  to  dilatation  of 
neighbouring  vessels  and  their  capillaries.  From  these  blood  doubtless 
enters  the  most  external  capillaries  of  the  area,  but  the  resistance  soon 
becomes  too  great  and  it  stagnates.  Ultimately,  as  the  vessels  die, 
corpuscles  pass  through  their  walls  and  infiltrate  the  tissues  largely. 
Such  lesions  are  called  infarcts.  But  when  gravity  or  valves  oppose 
the  return  of  blood  through  veins,  the  area  of  the  obstructed  artery  re- 
mains pale. 

Litten  gives  another  account  of  infarction,  viz.  that  it  never  occurs  from 
veins  unless  intravenous  pressure  is  much  increased,  as  in  the  renal  by 
clamping  the  cava  at  the  diaphragm.  Under  ordinary  circumstances,  it 
is  always  due  to  the  existence  of  small  arteries,  such  as  the  twigs  from 
the  phrenic,  supra-renal,  lumbar,  and  spermatic  arteries  to  the  kidney. 
When  the  renal  artery  is  tied,  these  enlarge,  and  a  large  quantity  of  blood 
enters  the  part  by  them  ;  the  pressure  in  them  is  not  sufficient  however  to 
■maintain  circulation  and  vitality,  though  some  blood  reaches  the  renal 
vein,  infarction  and  swelling  of  the  kidney  being  greater  when  this  is  tied 
than  when  it  is  open.  This,  Litten  says,  proves  that  venous  regurgitation 
is  not  the  cause  of  infarction;  whilst  the  fact  that  no  infarction  occurs, 
even  though  the  renal  vein  be  open,  after  the  renal  artery  has  been  ren- 
dered truly  terminal  by  stripping  the  kidney  out  of  its  bed  of  fat,  shows 
that  small  arteries  entering  through  the  capsule  are  the  cause  of  this 
phenomenon.  Both  Litten  and  Cohnheim  agree  that  the  corpuscles  do 
not  pass  out  through  ruptured  vessels,  but  C.  makes  them  escape  after 
prolonged  anaemia  has  altered  the  vessel  wall  as  in  the  rabbit's  ear, 
whilst  L.  states  that  the  escape  begins  immediately  after  the  obstruction, 
and  is  due  simply  to  mechanical  stretching  of  the  capillaries  and  small 
veins. 

Whichever  view  is  correct,  it  is  certain  that  infarction  does  not  follow 
the  obstruction  of  some  terminal  arteries,  e.g.  that  of  retina  and  divisions 
of  cerebral  arteries  ;  the  supplied  areas  remain  anaemic,  the  cells  lose 
their  nuclei,  swell,  and  then  undergo  fatty  change,  forming  a  yellow,  usually 
wedge-shaped  mass  on  section.  When  infarction  has  occurred  the  patch 
gradually  becomes  decolourised,  whilst  the  tissues  undergo  the  above 
changes.  The  fatty  material  may  be  absorbed,  leaving  a  depressed  scar ; 
or  a  firm  cheesy  mass  may  remain,  surrounded  by  scar-tissue,  and  ulti 
mately  calcify. 

Obstruction  of  a  terminal  artery  therefore  leads  to  death  of  the  part 
supplied  by  it,  but  the  ordinary  signs  of  gangrene  are  absent  because 
the  parts  are  prevented  from  drying  and  shielded  from  the  causes  of 
putrefaction,  and  the  part  falls  into  a  state  of  necrobiosis.  In  this  con- 
dition it  affords  a  soil  in  which  organisms  grow  much  more  easily  than 
in  living  tissues  ;  and  either  the  plug  which  blocks  the  vessel  may  con- 
tain them  (see  pyaemia),  or  they  may  reach  the  area  separately  through 
the  blood. 

Treatment. — Bemoval  of  the  cause  wherever  possible.  Measures 
calculated  to  improve  the  general  health.  Proper  exercise,  methodical 
friction,  and  flannel  or  lambswool  about  the  affected  part  will  be  useful 
in  chronic  local  anaemia.  In  these  cases  patients  should  be  cautioned 
against  even  such  slight  injuries  as  are  commonly  inflicted  in  cutting 
the  nails,  and  against  exposure  to  cold.    Nothing  can  be  done  for  the 
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blocking  of  terminal  arteries,  except  to  prevent  such  a  condition  of  clots 
in  the  veins  leading  from  wounds  as  shall  cause  them  to  break  down. 

Hyperemia. 

This  may  be  of  two  kinds  :  (1)  Arterial  or  active,  (2)  venous, 
passive,  or  mechanical. 

Active  hypersemia.  Causes. —  Conditions  diminishing  arterial 
resistance  in  a  part,  the  general  arterial  pressure  being  maintained. 
They  may  be  arranged  in  three  groups  :  (1)  those  producing  dilatation  by 
direct  action  upon  the  arterial  wall ;  (2)  those  acting  reflexly ,  inhibiting  the 
vaso-constrictor  action  of  the  sympathetic  by  exciting  the  sensory  nerves 
of  the  part ;  (3)  those  inhibiting  the  action  of  the  sympathetic  through 
vaso-dilator  nerves,  such  as  the  chorda,  the  nervi  erigentes,  or  the  auri- 
cularis  magna  of  the  rabbit ;  but  the  universal  existence  of  such  nerves 
is  not  established. 

1.  Influences  acting;  directly  on  the  vessel- wall. — Stimulants 
and  irritants  differ  only  in  degree  ;  a  stimulant  causes  the  muscular 
coat  to  contract,  an  irritant  injures  its  contractility,  and  it  yields  before 
a  distending  force.  Dilatation  from  actual  injury  of  the  muscular  coat 
is  the  cause  of  the  hyperemia  which  accompanies  inflammation,  and  is, 
surgically,  the  most  important  form.  The  cause  of  the  inflammation, 
be  it  mechanical,  chemical,  or  physical,  actually  damages,  and  conse- 
quently impairs  the  functions  of,  the  muscular  and  all  other  tissues  in 
the  wall  of  the  vessel.  In  these  cases  the  stimulus  required  to  cause 
contraction  of  a  vessel  is  greater  than  normal,  and  perhaps  even  the 
drawing  of  a  needle  across  an  exposed  arteriole  may  be  ineffectual. 

Hyperemia  is  frequently  secondary  to  anaemia,  as  shown  by  the  free 
general  bleeding  after  the  removal  of  Esmarch's  bandage,  and  that  dila- 
tation which  facilitates  the  establishment  of  collateral  circulation  (p.  10), 
is  doubtless  in  great  measure  thus  accounted  for.  It  is  due  sometimes  to 
fatigue  of  the  nervous  and  muscular  structures  concerned  in  maintaining 
the  preliminary  state  of  contraction,  and  always  to  more  or  less  mal- 
nutrition of  the  muscular  coat. 

The  sudden  removal  of  external  pressure  after  this  has  been  exercised 
for  a  long  time  produces  hypersemia,  in  some  cases  with  dangerous  con- 
sequences. Thus  the  sudden  emptying  of  a  peritoneum  tightly  distended 
with  fluid,  of  a  greatly  distended  bladder,  especially  when  the  patient  is 
standing,  or  the  removal  of  a  large  tumour,  may  lead  to  fainting,  because 
the  great  abdominal  veins  dilate  and  contain  a  large  proportion  of  the 
blood.  Smaller  vessels  may  under  these  circumstances  rupture,  giving 
rise  to  the  blood  often  mixed  with  the  last  urine  drawn  from  chronically 
distended  bladders,  and  which  may  tinge  the  urine  for  days  after  the 
first  emptying  of  the  bladder.  Aspirating  a  pleura  often  shows  a  similar 
result.  In  these  cases  the  muscle  of  the  vessel-walls,  accustomed  to 
assistance,  appears  to  be  unequal  to  the  strain  thus  suddenly  thrown 
upon  it,  and  it  may  be  days  before  it  recovers  its  ordinary  power. 

Warmth  up  to  118°  F.  produces  direct  relaxation ;  and,  as  it  has  this 
effect  in  parts  of  which  all  nerves  have  been  divided,  part  at  least  of  its 
ordinary  action  must  be  direct.  Above  118°  it  causes  a  preliminary 
contraction  which  may  pass  directly  into  heat-rigor  and  death,  if  the 
temperature  is  sufficiently  raised.  The  immediate  anaemia  is  seen  in 
the  white  spot  found  if  a  drop  of  hot  sealing-wax  is  quickly  removed 
from  a  hand  upon  which  it  has  fallen ;  the  subsequent  persistent  dilata- 
tion from  injury  of  muscle  is  also  well-known. 
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Moderate  cold  will  maintain  for  a  long  time  pallor  or  blueness  of  the 
skin,  or  a  mottled  condition,  white  with  purple  patches — the  blood 
moving  slowly  through  the  latter.  But  after  the  application  of  an  ice- 
bag  for  a  few  hours,  the  skin  will  usually  be  found  bright-red,  the  vessels 
being  dilated  and  the  blood  passing  rapidly  through  them. 

2.  Influences  either  directly  or  reflexly  preventing-  the 
action  of  the  vaso-constrictor  nerves. — Section  of  the  sympa- 
thetic in  the  neck  produces  redness  of  the  side  of  the  head  and  neck, 
perhaps  even  of  the  arm,  sometimes  accompanied  by  sweating  ;  redness  of 
the  conjunctiva,  secretion  of  tears,  flattening  of  the  cornea  from  diminished 
intra-ocular  tension,  contracted  pupil  and  ptosis.  In  many  cases  these 
symptoms  are  not  ordinarily  present,  but  are  brought  on  by  slight 
exertion.    The  abnormal  may  be  2-3°  F.  higher  than  the  normal  side. 

Such  symptoms  are  met  with  in  rare  cases  of  stabs  and  gunshot 
wounds  of  the  neck.1  Hutchinson  reports  cases  of  fractured  clavicle  with 
injury  to  the  brachial  plexus,  causing  paralysis  of  the  arm,  accompanied 
by  all  these  symptoms  ;  in  others,  only  narrowing  of  the  pupil  and  of  the 
palpebral  fissure  have  indicated  injury  of  the  sympathetic.  Similar 
results  are  noted  in  some  cases  of  tumours  in  the  neck  pressing  on  and 
causing  degeneration  of  the  sympathetic ;  goitres  are  among  the  com- 
monest. 

Strange  to  say,  no  hyperemia  of  the  extremities  has  been  recorded 
after  section  of  their  nerves ;  but  Waller  and  Weir  Mitchell  produced 
hyperemia  and  rise  of  temperature  between  the  fourth  and  fifth  fingers 
by  freezing  their  ulnar  nerves  at  the  elbow. 

Excitation  of  the  central  end  of  a  sensory  nerve  produces  reflex 
dilatation  of  the  vessels  of  the  part  supplied  by  it,  but  rise  of  arterial 
tonus  elsewhere,  the  result  being  active  hyperemia.  The  probability  is 
that  irritants  act  earliest  and  most  easily  upon  the  sensory  nerves  ;  then 
upon  the  vessels  themselves.  Consequently,  the  slightest  stimuli — such 
as  friction,  stimulant  liniments,  &c. — probably  produce  redness  in  this 
way.  It  seems  that  the  production  of  hyperemia  in  superficial  parts 
often  leads  to  anaemia  of  viscera  beneath  them,  which  perhaps  explains 
the  action  of  fomentations  &c.  in  relieving  inflammation  of  deep  organs. 

Collateral  hypersemia  (p.  10)  has  been  attributed  to  increased 
pressure  upon  the  collateral  vessels.  But  that  these  specially  dilate 
must  be  due  to  some  reflex  inhibition  of  the  vaso-constrictor  nerve  ;  for 
the  effect  of  blocking  an  artery  is  to  raise,  for  a  longer  or  shorter  time, 
the  pressure  throughout  the  arterial  system.  Local  dilatation  implies  a 
local  cause,  and  this  might  be  anaemia,  were  it  not  that  surrounding 
vessels,  which  are  not  rendered  anaemic  by  the  obstruction,  dilate  to 
supply  the  anaemic  area. 

So-called  compensatory  hypersemiae  must  be  mentioned  here, 
though  the  nervous  mechanism  arranging  for  them  is  not  understood. 
In  these,  after  removal  of  an  organ,  the  blood  which  should  go  to  it  passes 
to  the  organ  or  organs  which  are  capable  of  taking  on  its  functions  ;  after 
nephrectomy,  the  blood  goes  to  the  other  kidney,  and  if  this  is  seriously 
diseased  the  patient  dies ;  after  removal  of  the  spleen  in  animals 
increased  blood-supply  goes  to  lymphatic  glands,  marrow  of  bones,  and 
other  lymphatic  structures. 

3.  Some  hyperaemiae  are  believed  to  be  due  to  excitation  of  vaso- 
inhitoitory  or  vaso-dilator  nerves.-  But  little  is  known  about 
them.   v.  Becklinghausen  says  that  these  hyperaemia  are  more  acute  and 

1  Weir  Mitchell,  Morehouse,  and  Keen,  Gunshot  Wounds  and  other  Injuries  of  Nerves. 
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run  a  more  rapid  (often  quite  short)  course  than  the  above,  are  gene- 
rally accompanied  by  neuralgic  pains,  and  often  by  increased  secretion 
of  the  glands  in  the  affected  area  and  exudation  into  the  tissues  or  de- 
squamation of  epithelium  from  the  surface.  Blushing  from  shame,  anger, 
alcohol,  indigestion,  affords  at  once  a  physiological  and  pathological 
example  ;  but  the  chorda  and  the  nervi  erigentes  are  the  types  of  vaso- 
dilator nerves. 

v.  Recklinghausen  regards  as  examples  the  hyperaemiae  accompanying 
neuralgia?  of  the  branches  of  the  5th  ;  herpes  zoster  and  the  many 
wheals,  papules,  and  erythemata  which  break  out  upon  the  skin  with 
burning  pain  ;  the  results  of  neuritis  secondary  to  injury  coming  on  after 
a  week  or  more,  producing  hyperemia,  with  pains  and  often  swelling, 
recurring  perhaps  periodically  and  ending  in  that  painful,  thin,  tense, 
shiny,  and  hairless  condition  known  as  glossy-skin.  Finally  v.  R.  places 
joint-lesions  occurring  in  ataxy,  myelitis,  hemiplegia,  &c,  as  neuroses 
allied  to  vaso-dilator  neuroses. 

Symptoms. — Bright  redness,  elevation  of  temperature  even  to  6-8° 
above  that  of  the  opposite  side,  sense  of  pulsation,  hyperaesthesia  and 
sometimes  pain  ;  in  glandular  organs  or  parts  the  secretion  is  sometimes 
increased,  some  swelling  is  always  present,  varying  with  the  vascularity 
of  the  part.  The  blood  at  first  rushes  through  the  widened  vessels 
with  excessive  rapidity,  the  distinction  between  the  axial  and  plasmatic 
layers  being  lost,  and  the  blood  in  the  veins  being  red  and  often  pulsating. 
But  the  initial  rate  of  flow  sinks  if  the  general  arterial  pressure  falls,  as 
is  usual  after  a  time.  The  transudation  from  the  vessels  is  increased 
in  every  case,  but  until  the  lymphatics  are  unequal  to  the  task  of  carry- 
ing it  off,  no  oedema  occurs. 

As  a  rule,  redness  and  swelling  have  completely  disappeared  post 
mortem. 

Haemorrhages  not  uncommonly  occur  during  active  hyperasmia, 
especially  if  the  vessels  of  the  part  are  diseased,  or  of  new  formation. 

Treatment. — In  all  directly  excited  cases  removal  of  the  cause  :  also 
in  reflex  cases  where  the  cause  is  discoverable  ;  the  ri  moval  of  any  source 
of  irritation  in  the  course  of  a  nerve  resulting  from  injury;  the  applica- 
tion of  belladonna  or  of  liq.  plumbi  fort.  ;  and  attention  to  digestion  and 
the  bowels. 

4.  Passive,  venous,  or  mechanical  hypersemia  (congestion).— 
In  this  condition  a  part  contains  in  its  capillaries  and  veins  an  excess 
of  blood  in  a  more  or  less  venous  state.  These  vessels  being  wider  and 
the  bloodstream  in  them  slower  than  normal. 

Causes. — Either  diminution  of  the  forces  which  carry  on  the  circu- 
lation, or  direct  obstruction  to  the  return  of  blood  by  the  veins :  con- 
gestions resulting  from  the  former  cause  are  called  hypostatic,  from 
the  latter  obstructive. 

The  great  cauoe  of  hypostatic  congestion  is  cardiac  weakness, 
but  similar  diminution  in  the  driving  force  may  result  from  obstruc- 
tion in  the  arterial  path,  and  incompetence  of  the  valves  in  veins 
will  tend  in  a  similar  direction.  Practically,  however,  hypostatic  con- 
gestions mean  those  due  to  cardiac  failure.  This  results  from  senile 
decay,  exhausting  illness,  fatty  degeneration,  uncompensated  valve 
disease,  high  fever,  &c.  Under  these  conditions  a  sharp  look-out  must  be 
kept  to  prevent  hypostatic  congestions. 

These  are  best  seen  in  the  lungs.  When  the  heart  is  acting  weakly, 
the  result  will  be  more  obvious  the  longer  the  circuit  through  which  it  has 
to  drive  the  blood;  consequently  blood  will  tend  most  to  lag  in  the 
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lower  and  hinder  parts  of  the  lungs,  which  in  dorsal  decubitus  are  the 
lowest  parts,  i.e.,  the  intravenous  pressure  due  to  gravity  is  highest 
here.    If  the  patient  changes  his  position  little,  this  high  pressure  is 
almost  constantly  maintained,  distending  vessels  which  are  imperfectly 
nourished ;  moreover,  these  parts  of  the  lung  always  move  least  and  are 
still  further  hampered  by  the  position  in  bed,  so  little  help  from  move- 
ments is  derived  by  the  circulation.   Consequently  the  lower  and  hinder 
parts  of  the  lungs  become  darkly  congested ;  they  do  not  collapse  when 
the  chest  is  opened,  but  feel  heavy  and  more  solid  and  contain  less  air' ! 
than  the  upper  anterior  parts;  on  section  a  quantity  of  bloody  flui^~  , 
more  or  less  frothy,  can  be  pressed  from  the  tissues  and  cavities  of  tlie<?~ 
lung  and  the  part  is  usually  softened.    This  condition  not  infrequently^ 
passes  into  one  of  catarrhal  pneumonia  and  real  consolidation  of^ 
lung  {hypostatic  pneumonia).    Everywhere  the  circulation  is  more  or 
less  abnormal,  and  doubtless  this  helps  in  the  production  of  bedsores 
over  the  sacrum  and  heels  ;  but  irritation  and  anaemia  from  constant 
pressure,  friction,  and  perhaps  contact  with  urine  &c,  plays  the  chief 
part. 

Obstructive  congestions  result  from  heightened  intra-thoracic 
regurgitant  pressure,  from  uncompensated  valve  disease,  from  throm- 
bosis of  main  veins,  or  from  complete  or  partial  occlusion  of  them  by 
external  pressure  which  does  not  proportionately  affect  the  arteries  ;  the 
fillet  in  bleeding  and  the  contracting  connective  tissue  in  cirrhosis  of 
the  liver  act  in  this  way. 

When  a  vein  is  blocked,  the  effects  vary  according  to  the  ease  with 
which  the  blood  contained  in  it  can  find  its  way  by  other  channels  to  the 
heart.  This  may  occur  without  the  slightest  difficulty,  or,  on  the  other 
hand,  it  may  be  impossible.  The  difference  between  the  obstructive 
and  hypostatic  cases  is  this,  that  in  the  former  the  arterial  pressure 
is  undiminished;  consequently  the  intra-venous  pressure  is  greatly 
increased.  If  no  movement  of  blood  occurred  from  a  certain  point  in 
an  artery  up  to  the  obstruction  in  the  vein,  the  pressure  all  along  the 
column  would  be  that  of  the  artery  at  the  above-mentioned  point ;  but 
some  lateral  escape  of  blood  generally  occurs,  some  movement  of  the 
column,  some  friction  is  overcome,  and  the  arterial  pressure  is  proportion- 
ately diminished  in  the  vein — progressively  so  as  the  circulation  becomes 
re-established. 

Signs  and  results. — The  signs  of  venous  congestion  are  primarily 
three  :  blueness  or  cyanosis,  slight  swelling  from  overfull  vessels,  and 
diminished  temperature,  both  due  obviously  to  the  slowness  of  the  cir- 
culation through  the  part.  Certain  results  follow,  varying  in  intensity 
with  the  duration  of  the  congestion  and  with  the  intra-venous  pressure ; 
they  are,  oedema  from  transudation  of  fluid  from  the  vessels ;  escape 
of  red  corpuscles  either  by  diapedesis  or  actual  rupture  of  vessels ; 
wasting  of  elements  of  a  part,  e.g.  liver-cells — from  constant  pressure 
of  distended  vessels  ;  thickening  of  soft  parts  by  increase  of  connective 
tissue.  In  cases  where  the  circulation  is  not  re-established,  moist  gan- 
grene is  of  course  the  result. 

Treatment  of  local  venous  congestions.  —Remove  any  re- 
movable obstruction  to  the  circulation.  Elevate  the  part  moderately  to 
favour  return  of  blood  by  the  veins  ;  systematic  friction  towards  the  heart 
may  act  similarly.  Wrap  the  part  in  cotton  wool  and  place  hot  bottles  in 
the  bed,  but  not  in  contact  with  the  limb,  to  keep  up  the  temperature. 

To  prevent  hypostatic  congestions,  change  the  position  of  the  patient 
frequently,  that  gravity  may  not  act  for  long  together  against  the  circu- 
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lation  in  the  same  set  of  veins ;  and  get  the  patient  out  of  bed  into  a 
chair  as  soon  as  possible. 

Should  the  heart  be  acting  weakly  or  irregularly,  easily  digestible 
fluid  food  must  be  given  often  and  regularly,  and  digitalis  may  be  tried. 

Should  gangrene  threaten,  means  must  be  taken  to  prevent  decom- 
position of  the  part. 


CHAP  TEE  III. 

INFLAMMATION. 

As  the  great  majority  of  morbid  conditions  met  with  in  practice  are  of 
an  inflammatory  nature,  the  importance  of  an  accurate  acquaintance 
with  all  that  is  known  concerning  inflammation  is  self-evident. 

Definition. — Inflammation  is  the  succession  of  changes  which  take 
place  in  a  living  tissue  as  the  result  of  some  kind  of  injury,  provided 
that  the  injury  be  insufficient  directly  to  destroy  its  vitality  (Sander- 
son).   Certain  nutritive  disturbances  may  also  excite  it. 

Etiology. 

It  must  always  be  remembered  that  there  are  two  elements  to  be 
considered  in  the  production  of  every  morbid  process — the  tissue- 
elements  and  some  injurious  influence  acting  upon  them  ;  also,  that 
the  former  possess  a  power  of  resisting  such  influences  which  varies  in 
different  individuals,  in  the  same  individual  in  different  states  of  bodily 
health,  and  even  in  different  parts  of  the  same  individual.  Thus  a  cause 
which  produces  inflammation  in  one  person  or  in  one  part  will  fail  to  do 
so  in  another  person  or  another  part. 

The  effect  produced  by  an  injurious  influence  upon  the  tissues  varies 
directly  as  its  intensity,  and,  up  to  a  certain  point,  as  the  duration  of 
its  action.  A  cause  may  be  of  such  slight  intensi+y  as  to  produce  no 
deleterious  effect  unless  it  act  for  some  time ;  and  no  matter  how  long 
it  act,  it  may  never  produce  the  higher  stages  of  inflammation.  Increase 
the  strength,  or  both  the  strength  and  time  of  action  of  the  cause,  and 
the  inflammation  becomes  pari  passu  more  intense,  till  perhaps  gan- 
grene results. 

The  extent  of  an  inflammation  is  limited  to  the  area  of  action  of  its 
cause.  Spread  of  an  inflammation  implies  precedent  spread  of  its 
cause  ;  clironicity  implies  continuous  action  of  the  original,  or  equivalent 
causes. 

Immediately  an  injurious  influence  ceases  to  act,  all  cells,  not  hope- 
lessly damaged,  tend  to  recover  by  their  innate  power ;  thus  Lister  has 
seen  inflammatory  stasis  resolve  in  an  amputated  limb.  Recovery  is 
greatly  assisted  by  a  suitable  supply  of  blood. 

The  etiology  of  inflammation  has  been  worked  out  partly  in  the 
wards,  but  chiefly  in  the  laboratory  of  the  experimental  pathologist. 
The  exciting  causes  may  be  ranged  under  the  following  heads. 

1.  Simple  anaemia. — By.  excluding  blood  from  a  part  for  a 
sufficient  length  of  time,  any  desired  stage  of  inflammation  may  be 
produced  on  allowing  the  circulation  to  re-establish  itself  (Cohnheim). 
This  is  seen  on  returning  to  the  abdomen  bowel  which  has  been 
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strangulated,  when  inflammation — previously  absent — sets  in  ;  also, 
sometimes,  on  relieving  strangulations  of  other  parts,  as  limbs. 

2.  Mechanical  Injuries. — Subcutaneous  injuries  of  this  kind, 
even  though  severe,  rarely  present  any  symptoms  of  inflammation : 
microscopically  the  tissues  show  early  stages  of  the  process.  The 
passage  of  a  knife  through  tissues  is  probably  so  injurious  as  to  kill  a 
microscopic  layer  of  tissue  on  each  side  of  it,  and  free  exudation  of 
fluid  and  cells  follows  from  the  vessels  in  the  immediate  neighbour- 
hood, which  dilate  freely.  But  if  the  wound  is  protected  from  further 
irritation,  this  is  all  over  within  24  or  30  hours,  and  healing  begins. 
As  a  rule  prolonged  action  of  such  injuries  is  prevented;  but  a  tight 
stitch  may  excite  even  suppuration  round  it  beneath  an  antiseptic 
dressing,  and  tension  in  an  aseptic  wound  or  abscess  cavity  owing  to 
imperfect  drainage  is  believed  to  act  similarly ;  yet  it  must  be  rare 
indeed  for  the  tension  under  such  circumstances  to  be  greater  than  it 
often  is  in  cases  of  effusion  into  joints  and  subcutaneous  extravasations 
which  do  not  lead  to  inflammation.  Friction,  again,  delays  healing,  and 
keeps  up  an  inflammation. 

3.  Physical  injuries.  Beat  is  a  frequent  cause  of  inflammation 
.as  seen  in  burns,  scalds.  One  must  distinguish  between  destruction  of 
tissue  and  inflammation,  and  certainly  much  of  the  latter  which  follows 
burns  of  the  second  and  higher  degrees  is  due  to  infection  of  the  raw 
surface.  A  cautery  plunged  into  a  muscle  produces  no  more  inflamma- 
tion than  a  subcutaneous  injury,  if  the  part  is  kept  aseptic  (Hiiter)  ;  for 
though  an  intense  irritant,  its  action  extends  little  beyond  the  tissues  it 
kills  and  is  of  short  duration. 

Cold  is  a  very  frequent  cause  of  inflammation.  Intense  cold  acts  like 
intense  heat ;  but  numerous  cases  of  bronchitis,  pneumonia,  Bright's,  &c, 
are  attributed  to  draughts,  wettings,  and  such  mild  influences.  Its  modus 
operandi  is  unknown  (see  Green's  'Pathology,'  6th  edit.,  Inflammation). 

4.  Chemical  injuries. —  Severe  chemical  irritants  are,  as  a  rule, 
permitted  to  act  only  for  a  short  time ;  if  the  injured  surface  is  kept 
aseptic,  they  excite  little  inflammation.  But  experimentally  certain 
substances  may  be  introduced  into  the  body  which  will  act  strongly  and 
continuously.  These  are  the  conditions  necessary  for  suppuration, 
which  follows  when  croton  oil,  for  example,  is  thus  used ;  no  organisms 
are  present  in  the  pus.  Again,  granulating  surfaces  may  be  caused  to 
suppurate  by  the  prolonged  action  of  very  dilute  antiseptics,  as  carbolic 
acid.  Morbid  tissues  do  produce  mild  irritants,  Sbch  as  urate  of  soda, 
but  it  is  extremely  doubtful  whether  they  ever  form  bodies  capable  of 
exciting  the  formation  of  pus.  Nevertheless,  chemical  irritants  are  the 
great  causes  of  suppuration,  of  wounds  and  of  the  formation  of  abscesses, 
as  shown  in  the  two  next  paragraphs,  which  are  separated  from  this  for 
convenience  only. 

5.  Putrefaction  of  discharges. — Many  of  the  compounds  formed 
in  the  putrid  decomposition  of  wound-discharges  are  very  irritating,  and 
a  constant  supply  of  them  is  kept  up  by  the  bacteria  which  have  gained 
entrance  to  the  wound ;  more  or  less  free  suppuration  results.  Certain 
of  these  irritants  are  absorbed  and  excite  inflammation  along  lymph- 
channels ;  and  others  act  as  general  poisons  producing  fever  and  other 
symptoms. 

6.  Presence  of  certain  organisms  in  the  tissues. — Many  in- 
flammations are  due  to  the  action  of  various  organisms,  e.g.,  tubercles, 
erysipelas,  abscesses  of  farcy,  and  probably  hospital  and  spreading 
gangrene.    So  long  as  they  are  supplied  with  food,  different  organisms 
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furnish  a  constant  supply  of  irritant  bodies  of  all  degrees  of  intensity ; 
they  may  therefore  excite  any  degree  of  inflammation.  By  invasion  of 
neighbouring  tissues  they  cause  spread  of  inflammation  by  continuity  'r 
when  carried  to  distant  parts  by  the  lymph  or  blood  streams  they  may 
excite  secondary  or  metastatic  inflammations  similar  to  the  primary,  and 
finally  they  explain  the  infectiousness  of  certain  inflammatory  processes. 

It  would  seem  that  many  specifically  different  organisms  produce 
irritants  of  about  equal  strength,  and  consequently  though  each  specific 
inflammation  has  its  special  characteristics  of  site,  course,  &c,  no 
degree  of  inflammation  can  be  regarded  as  peculiar  to  the  action  of  any 
one  organism.  To  take  suppuration,  the  pus  of  ordinary  acute  abscesses 
invariably  contains  micrococci,  sometimes  singly,  sometimes  in  chains  ; 
Cheyne  ('  B.  M.  J.,'  1884,  vol.  ii.,  p.  646)  thinks  that  these  are  different 
forms.  Pure  cultivations  of  them  excite  suppuration  when  inoculated  in 
healthy  animals.  The  micrococci  of  acute  osteo-myelitis,  of  pyaemia, 
of  gonorrhoea,  the  bacilli  of  farcy,  differ  again  from  each  other  ;  but  all 
unite  in  producing  suppuration.  In  chronic  abscesses  organisms  are  not 
found,  in  some  perhaps  because  they  have  disappeared,  having  been 
present  early  ;  but  many  of  these  abscesses  are  of  tubercular  origin. 
The  fluid  in  tubercular  abscesses  excites  tuberculosis  when  inoculated 
upon  animals,  but  it  contains  no  bacilli ;  Koch  thinks  that  the  bacilli 
have  died,  leaving  spores,  which  cannot  be  stained  by  any  process  yet 
known.  Acute  suppuration  therefore  seems  to  be  due  as  a  rule  to  the 
presence  of  organisms  ;  but  occasionally  the  conditions  required  to  cause 
it  by  ordinary  mechanical  or  chemical  irritants  are  actually  brought 
about  by  surgeons  :  needless  to  say,  they  should  always  be  avoided. 
Almost  all  the  inflammation  attributed  to  injuries  of  all  kinds  seems 
really  due  to  secondary  infection  of  the  injured  part  by  organisms.  This 
necessarily  occurs  in  injuries  accompanied  by  breach  of  continuity  of 
skin  or  mucous  membrane  which  are  not  treated  antiseptically ;  much 
more  rarely  subcutaneous  lesions  become  infected  by  organisms  which, 
like  the  micrococci  so  constantly  found  in  the  pus  of  ordinary  acute 
abscesses,  have  entered  through  mucous  membranes.  This  accounts  for 
the  great  clinical  difference  which  formerly  existed  between  subcutaneous 
and  compound  injuries. 

7.  Abnormal  nervous  influence. — Certain  inflammations,  such 
as  herpes  zoster,  rashes,  and  acute  bedsores  following  injuries  and 
diseases  of  the  central  nervous  system,  have  led  to  the  belief  that  irrita- 
tion of  nerves  is  a  cause  of  inflammation.  This  is  however  by  no  means 
well  established. 

In  addition  to  the  above  exciting  causes,  there  are  many  'predis- 
posing. Any  conditions  ivhich  loiuer  the  general  health,  and  therefore  the 
vitality  of  the  tissue-elements,  predispose  to  inflammation.  As  before 
noted,  incapacity  to  resist  certain  causes  of  disease,  e.g.  that  of  tubercu- 
losis, may  be  congenital  and  inherited.  It  is  the  experience  of  all,  that 
inflammatory  processes  are  common  in  people  who  are  '  out  of  health.' 
Certain  diseases,  such  as  Bright's  and  diabetes,  specially  predispose  to 
inflammation. 

Process  of  Inflammation. 

'  Our  knowledge  of  the  process  of  inflammation,  like  that  of  its  etiology, 
is  due  almost  entirely  to  experimental  pathology.  The  fundamental  ex- 
periment is  the  observation  of  the  changes  which  ensue  in  a  transparent 
part  of  a  living  animal  after  or  during  the  action  upon  the  part  of  some 
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irritant.  The  process  as  then  revealed  is  essentially  the  same  in  warm 
and  cold-blooded  animals,  and  it  serves  to  explain  the  clinical  symptoms 
of  inflammation  and  the  changes  noted  in  the  tissues  of  man  after  death. 

When  the  irritant  chosen  is  of  moderate  intensity  and  allowed  to  act 
continuously,  the  whole  process  of  inflammation,  from  beginning  to  end, 
may  be  watched  under  the  microscope.  The  first  effect  of  most  irritants 
is  to  produce  an  active  hyperemia  or  determination  of  blood  ; 
the  arteries  dilate  considerably,  and  blood  rushes  swiftly  through  them, 
being  still  bright  red,  and  perhaps  pulsating  in  the  veins.  At  first  the 
calibre  of  the  vessels  may  vary  somewhat,  being  now  smaller,  now 
larger ;  but,  after  a  time,  dilatation  increases  steadily.  The  accele- 
ration of  flow  continues,  but  sooner  or  later  gives  place  to  retardation  ; 
the  vessels  are  so  wide,  however,  that  in  spite  of  this,  the  discharge  of 
blood  from  the  veins  is  greater  than  normal.  Dilatation  with  retar- 
dation of  flow  is  the  earliest  effect  characteristic  of  inflammation,  and 
is  due  to  actual  damage  of  the  muscular  coat,  extending  thence  to  the 
inner  and  increasing  the  resistance  which  is  naturally  offered  by  the 
vessel -wall  to  the  passage  of  blood.  As  the  inflammation  progresses, 
dilatation  increases  up  to  a  point  beyond  that  caused  by  section  of 
the  vasomotor  nerves  ;  it  affects  the  arteries  chiefly,  then  the  veins,  and 
the  capillaries  but  little.  It  varies  with  the  blood-pressure,  the  muscle 
of  the  vessel  being  paretic  or  paralysed. 

As  the  injury  to  the  endothelium  increases,  the  resistance  to  the  cir- 
culation becomes  greater  and  the  flow  slower ;  the  dilated  vessels  act 
almost  as  rigid  tubes,  each  heart-stroke 
is  felt  in  the  capillaries  or  even  the 
veins,  and  in  diastole  individual  cor- 
puscles can  be  recognised  even  in  the 
arteries.    So  soon  as  retardation  of 
flow  is  established,  the  plasmatic  zone 
in  the  veins  becomes  more  marked 
and  the  number  of  white  corpuscles 
(loiterers)   naturally  seen  there  in- 
creases rapidly.     At  first  these  cor- 
puscles roll  slowly  along  the  wall,  there 
they  stick  for  a  shorter  or  longer  time, 
but  are  ultimately  carried  away  by  the 
current,  finally  they  become  fixed  and 
gradually  form  an  irregular  lining  to 
the  vessel,  one,  two,  or  even  three  cells 
thick  (Fig.  1).  Necessarily  they  greatly 
obstruct  the  lumen  of  the  vessels  and 
increase  the  obstruction.   To  a  less  ex- 
tent, they  adhere  also  in  the  capillaries. 
In  the  latter,  as  the  circulation  slows,  red 
corpuscles  accumulate  to  such  an  extent 
that  they  look  like  red  cords,  and  appear 
much  larger  than  natural.    But  before 
this  stage  is  reached,  all  onward  move- 
ment of  the  blood  has  ceased ;  for  a  time 

the  corpuscles  sway  to  and  fro  with  the  pulse  (oscillation),  then  become 
quite  still  (stasis),  and  ultimately  clotting  occurs  (thrombosis),  indi- 
cating death  of  the  vessels.  Stasis  may,  however,  continue  for  a  long 
time  without  passing  into  thrombosis ;  thus  after  three  days'  complete 
stasis,  Paget  found  the  contents  of  the  vessels  fluid.    That  the  return  of 

c  2 


Pig.  1. — After  one  of  the  original 
drawings  in  Dr.  "W.  Addison's  Ex- 
perimental Researches  on  Inflamma- 
tion, &c,  Lond.,  1843-45.  It  shows  the 
axial  stream  of  red  corpuscles,  the 
plasmatic  zone  with  heaped  up  leuco- 
cytes, and  the  latter  af t3r  they  have 
passed  into  the  tissues. 
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blood  by  the  veins  of  a  part  in  these  advanced  stages  of  inflammation 
diminishes  progressively,  goes  without  saying. 

By  using  an  irritant  of  suitable  intensity,  any  stage  of  inflammation 
may  be  produced  almost  instantly ;  a  grain  of  mustard  on  a  frog's  web 
causes  stasis  in  its  immediate  vicinity  before  the  experimenter  can  get  a 
view  of  the  part ;  but  passing  outwards  from  this  centre  he  finds  every 
stage  of  the  above-described  process,— oscillation,  full  dilatation  with 
very  slow  circulation,  and  copious  heaping  up  of  white  corpuscles,  then 
full  dilatation  with  more  or  less  retarded  flow,  and  ultimately  less  dilated 
vessels  with  accelerated  blood  stream  between  the  inflamed  area  and  the 
normal.  These  conditions  will  not,  however,  be  found  in  regular  zones, 
as  the  cause  does  not  spread  uniformly  from  the  centre. 

The  above  are  the  vascular  phenomena  of  inflammation ;  but  if, 
during  the  course  of  an  advancing  inflammation,  attention  is  directed 
to  the  tissues  round  about  the  vessels,  it  is  early  noted  that  they  become 
cloudy  or  granular,  soaked  with  fluid  and  infiltrated  with  cells,  like 
white  blood  corpuscles  ;  often  fine  threads  of  fibrin  appear ;  here  and 
there  red  corpuscles  are  seen  singly  or  in  groups.  This  exudation 
causes  swelling-  if  it  remains  within  the  tissues,  but  it  may  in  great 
part  escape  from  a  free  surface,  and  perhaps  form  a  coagulum  upon  it, 
obscuring  the  view.  Normally,  lymph  transudes  from  the  capillaries  and 
fine  veins,  and  with  it  a  few  leucocytes,  the  vessel-wall  acting  as  a  kind 
of  filter,  even  with  regard  to  the  soluble  constituents  of  the  blood,  for 
lymph  is  not  liquor  sanguinis.  In  inflammation  the  filter  is  more  or  less 
altered  by  the  action  of  the  irritant  upon  the  vessel-wall,  and  by  the 
stretching  to  which  the  wall  is  subjected;  and  as  a  result  the  filtrate  or  that 
which  passes  out  is  more  or  less  altered  in  quality  and  quantity.  Albu- 
men passes  through  the  vessels  of  an  inflamed  part  much  more  readily 
than  through  normal  vessels.  Injection  under  normal  pressure  shows 
that  there  are  no  apertures  left  in  the  vessel- walls,  even  after  the 
escape  of  red  corpuscles ;  and  the  microscope  reveals  no  structural 
change. 

The  effect  of  simple  stretching  by  heightened  blood-pressure  is 
seen  in  the  oedema  of  venous  obstruction.  Speaking  generally,  inflamma- 
tory exudation  contains  more  albumen,  phosphates,  and  carbonates  than 
cedema-fluid,  and  tends  to  coagulate ;  but  in  all  these  particulars  it  falls 
behind  blood-plasma.  The  more  intense  the  inflammation  the  more 
nearly  does  the  exudation  approach  the  composition  of  plasma,  the  less 
intense  the  more  like  is  it  to  oedema-fluid.  The  number  of  leucocytes, 
too,  increases  with  the  intensity  of  the  process,  and  in  the  most  intense 
forms  red  corpuscles  are  found  in  excess  of  the  white.  As  regards 
quantity  of  exudation,  Lassar  tied  a  canula  into  a  lymphatic  trunk  of  a 
dog's  leg,  and  then  excited  acute  inflammation  of  the  paw  by  dipping  it 
in  hot  water ;  almost  immediately  the  rate  of  flow  increased  and  soon 
reached  eight  times  the  normal.  For  a  short  time  the  lymphatics  suf- 
ficed to  remove  the  exudation,  but  then  the  latter  became  too  great, 
and  swelling  of  the  foot  occurred,  whilst  both  lymphatics  and  veins  (as 
we  have  seen)  are  fully  dilated.  Subsequently,  the  lymph-flow  dimin- 
ished as  the  lymphatics  became  blocked  by  coagula  and  compressed  by 
oedema.  At  first  clear,  the  fluid  soon  became  turbid  from  white  corpus- 
cles with  occasional  red  ones. 

The  cells  found  in  the  tissues  in  inflammation  are  ascribed  to  two 
sources:  multiplication  of  the  fixed  tissue-cells  (Virchow,  Strieker),  and 
white  blood  corpuscles  (Cohnheim).  Few,  if  any,  pathologists  now  hold 
the  former  to  be  their  only  source,  but  many  look  upon  the  white  cor- 
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puscles  in  this  light,  whilst  others  think  that  the  new  ceils  spring  from 
Loth  tissue-elements  and  leucocytes. 

The  vascular  origin  of  a  very  large  number,  if  not  of  all  the  cells, 
in  ordinary  acute  inflammations,  by  escape  through  the  vessel-wall  of 
those  cells  which  have  become  fixed  against  it,  is  certain.  The  escape 
may  not  begin  for  some  time  after  the  wall-zone  has  formed,  and  it  may 
go  on  rapidly  or  slowly  ;  but  with  patience  it  is  not  very  difficult  to  see. 
Leucocytes  probably  work  out  partly  by  their  spontaneous  movements, 
but  they  are  much  aided  by  intra-vascular  pressure,  which  alone  causes 
the  exudation  of  red  corpuscles,  for  compression  of  the  main  artery 
arrests  the  most  active  escape  of  corpuscles.  Thrombosis  has  a  like  effect. 
Leucocytes  pass  out  chiefly  from  small  veins,  red  corpuscles  chiefly  from 
capillaries  ;  i.e.  each  vessel  lets  out  that  which  it  contains  (p.  19).  No 
cells  escape  from  arterioles.  It  has  been  seen  (p.  19)  that  the  capillaries  do 
not  become  packed  with  stationary  red  corpuscles  until  an  advanced  stage 
of  the  process,  long  after  the  wall-zone  has  formed  in  the  veins;  mother 
words,  the  capillaries  become  packed  and  red  corpuscles  escape  in  quan- 
tity only  in  severe  inflammations.  A  few  red  corpuscles  pass  out  in 
almost  all  cases,  and  frequently  several  pass  quickly  through  the  same 
spot  in  the  vessel-wall,  forming  a  '  punctiform  haemorrhage  '  visible  to 
the  naked  eye.  The  richer  a  tissue  is  in  capillaries,  the  more  numerous 
will  be  the  red  corpuscles  in  an  inflammatory  exudation. 

With  regard  to  the  tissue  origin  of  pus-celis,  whilst  the  adherents 
of  Strieker  have  been  able  to  find  unmistakable  evidence  of  the  multi- 
plication of  the  cells  of  most  tissues  when  inflamed,  the  followers  of 
Cohnheim  have  watched  with  equal  care  and  have  seen  none.  Thus, 
Dowdeswell  for  eight  days  made  daily  drawings  of  a  group  of  connective 
tissue  cells  in  a  toad's  tongue ;  they  showed  no  change  other  than 
degenerative.  Whenever  certain  appearances  in  a  tissue  have  been 
ascribed  to  multiplication  of  its  cells,  a  portion  of  the  tissue,  dead  some 
days,  has  been  rendered  aseptic  and  placed  among  living  tissues  ;  it  there 
excites  a  little  inflammation,  leucocytes  invade  it  and  produce  the  appear- 
ances attributed  to  multiplication  of  its  cells.  But  observations  of  this 
kind  do  not  disprove  the  occurrence  of  the  latter  phenomenon.  As  in- 
flammation is  always  due  to  some  injury,  it  seems  a  priori  unlikely  that  a 
damaged  cell  will  at  once  begin  to  multiply,  and  Lister  long  ago  showed 
that  the  functions  of  certain  cells,  especially  pigment,  muscle,  and 
ciliated  cells,  were  depressed  and  annulled  by  irritation.  Weigert,  too, 
has  demonstrated  that  in  all  except  the  mildest  inflammations,  proper 
staining  and  microscopic  examination  will  reveal  dead  cells.  But  dif- 
ferent cells,  and  especially  cells  of  different  kinds,  resist  injurious  influ- 
ences with  varying  power ;  and  further,  many  causes  which  seem  to  act 
upon  all  the  cells  of  a  part  do  not  really  act  so  uniformly.  Thus  it  is 
conceivable  that  an  influence  which  damages  one  cell  may  merely  stimu- 
late another  and  excite  it  to  make  use  of  the  abundant  food-supply  con- 
sequent upon  the  hyperemia.  It  is  in  the  less  intense  forms  of  inflam- 
mation, and  on  the  confines  of  the  more  severe  ones,  that  multiplication 
of  the  tissue  elements  may  be  looked  for.  It  is  best  seen  in  mucous 
catarrhs,  in  which  the  discharge  contains,  numbers  of  cells  believed  to 
be  epithelial,  capable  of  performing  movements  upon  the  warm  stage  ; 
the  free  desquamation,  also,  in  many  inflammations  of  the  skin,  indi- 
cates rapid  multiplication  of  the  cells  of  the  rete.  As  above  stated,  the 
evidence  is  most  conflicting  concerning  the  multiplication  of  cells  of  deepc  r 
tissues  ;  and  the  question  has  been  rendered  more  difficult  by  Senftle- 
ben's  account  (p.  30)  of  regenerative  processes  in  connective  tissue  cells, 
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which  Cohnheim  regarded  as  distinct  from  inflammation,  but  as  fre- 
quently occurring  during  that  process.  Multiplication  of  cartilage  cells 
undoubtedly  occurs  in  rheumatoid  arthritis,  but  all  would  not  admit  this 
to  be  an  ordinary  inflammation. 

However  formed,  small  round  cells  accumulate  in  greater  or  less 
numbers  in  the  tissues  or  pass  off  from  a  free  surface.  In  the  former 
case,  the  elements  of  the  infiltrated  tissue  frequently  disappear  before 
them,  being  probably  killed  by  the  inflammation,  and  then  eaten  up  by 
the  leucocytes. 

Summary. — We  learn  from  the  above  that  inflammation  is  a  process 
started  by  injury  and  tending  to  produce  death  of  the  affected  part ;  that, 
as  a  rule,  the  causes  of  inflammation  act  upon  all  the  tissues  of  a  part, 
but  the  most  striking  results  are  vascular,  and  unless  vessels  are  affected 
by  an  injury,  no  process  recognisable  as  inflammation  ensues.  The  vas- 
cular phenomena  appear  to  be  due  to  a  '  molecular  change  '  in  the  vessel- 
wall,  evidenced  by  a  paralytic  dilatation  under  the  intravascular  pressure ; 
by  a  resistance  to  the  circulation  which  may  be  so  great  that,  in  spite 
of  the  fullest  dilatation  of  all  vessels,  the  circulation  is  brought  to  an 
absolute  standstill,  and  which  always  causes  some  retardation  of  flow ; 
and  by  the  escape  of  the  constituents  of  the  blood  in  abnormal  quantity 
and  quality. 

The  influence  of  intravascular  pressure  in  producing  dilatation  of  the 
vessels  and  in  causing  the  increased  exudation  must  be  carefully 
borne  in  mind  with  regard  to  treatment.  It  must  not,  however,  be 
thought  that  this  pressure  is  increased  in  inflamed  parts  as  a  result  of 
the  dilatation  of  the  arteries  ;  on  the  contrary,  it  is  diminished  in  the 
capillaries  and  veins,  from  which  exudation  occurs,  in  proportion  as  the 
resistance  in  the  arterioles  produces  slowing  of  the  circulation. 

It  seems  probable  that  where  the  injury  is  so  slight  that  it  produces 
dilatation  with  only  slight  retardation  of  flow,  multiplication  of  the 
more  resistant  cells  may  occur,  but  the  evidence  of  this  is  very  con- 
flicting. In  almost  all  inflammations  damage  of  the  tissue-elements  is 
shown  by  their  cloudy,  granular,  and  swollen  appearance,  by  their  soft- 
ness, by  the  presence  of  more  or  fewer  which  are  obviously  dead,  and  by 
the  actual  disappearance  of  many  before  invading  leucocytes ;  also  by  de- 
pression of  the  functions  of  each,  perhaps  following  on  a  period  of  morbid 
exaltation  from  over-stimulation  best  seen  in  the  case  of  sensory  nerves. 

Analysis  of  the  clinical  signs. 

The  clinical  signs  of  inflammation  are,  redness,  heat, 
swelling*,  pain  (rubor,  calor,  tumor,  dolor  of  Celsus),  impaired 
function  (functio  hesa),  and  fever.  The  last  sign  is  a  general  one,  the 
rest  are  local.  Frequently  all  are  not  present ;  there  may  be  only  one, 
e.g.  swelling,  and  the  diagnosis  from  swelling  due  to  new  growth  may 
be  very  difficult.  It  will  depend  largely  on  the  history,  the  existence  of 
a  cause,  and  the  result  of  treatment. 

1.  Redness  is  due  to  the  following  condition  chiefly — to  distension 
of  the  vessels  with  blood.  It  varies  from  bright  red  to  almost  blue  (seen 
in  the  edges  of  sinuses,  &c.)  according  to  the  rate  of  flow  of  the  blood. 
Numerous  small  extravasations  of  red  corpuscles  (ecchymoscs)  give  a 
red  or  purple  colour  which  does  not  disappear  under  pressure ;  often,  too, 
the  tissues  are  stained  the  colour  of  raw  ham  by  colouring  matter 
derived  from  broken  down  corpuscles,  as  is  seen  on  pressing  over  many 
recent  patches  of  syphilitic  rashes.    Lastly,  a  dusky  brownish  red  colour 
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is  frequently  noticed  over  hemorrhagic  and  gangrenous  inflammations, 
due  also  to  haemoglobin.  Eedness  may  be  concealed  by  superjacent 
healthy  tissues,  a  very  thin  layer  often  sufficing  ;  on  the  other  hand  it 
may  be  present  from  simple  hyperaemia. 

2.  Swelling-  is  the  most  important  sign  of  inflammation,  often  the 
only  one  discoverable  clinically.  Distended  vessels  produce  a  slight 
fulness,  but  this  is  insignificant  compared  with  the  effect  of  exudation. 
-The  swelling  may  be  diffuse  or  circumscribed,  and  have  either  fluid  or 
solid  characters  ;  it  may  be  very  slight  or  very  great,  due  to  exudation 
weighing  several  pounds.  The  exudation  varies  in  quantity  and  quality 
according  to  the  nature,  intensity,  and  duration  of  action  of  the  cause,  and 
to  certain  vital  and  structural  peculiarities  of  the  parts  acted  upon.  Thus 
serous  membranes  are  prone  to  the  formation  of  lymph  and  adhesions, 
mucous  membranes  to  suppuration ;  the  more  vascular  a  part  and  the  looser 
its  structure,  the  freer  will  be  the  exudation  and  the  more  likely  is  it  to 
contain  red  corpuscles.  Exudation  is  therefore  most  b  undant  from  a 
free  surface  (serous  or  mucous),  next  so  into  loose  connective  tissue,  and 
most  scanty  into  the  substance  of  solid  organs,  tendons,  bones,  &c. 

But  the  quality  of  the  exudation  depends  very  largely  upon  the 
•cause  of  the  inflammation.  As  the  intensity  of  the  latter  increases,  the 
exudation  changes  in  character  (p.  20)  ;  but  peculiarities  of  the  cause 
other  than  its  irritant  power  come  into  play  in  this  respect.  The  process 
of  inflammation  is  continuous  and  no  sudden  change  takes  place  in  the 
exudation  ;  nevertheless  certain  forms  of  exudation  are  spoken  of  as 
though  they  were  distinct,  and  similarly  we  speak  of  forms  or  stages  of 
inflammation  which  derive  their  names  from  the  form  of  exudation  by 
which  they  are  characterised.  Arranged  according  to  the  intensity  of  the 
process  from  which  they  result,  these  forms  of  exudation  are,  the  serous, 
sero-fibrinous,  fibrinous,  cellular;  sero-purulent,  purulent ;  haemorrhagie. 

The  serous  exudation  results  from  the  action  of  the  milder  irritants. 
It  occurs  constantly  around  foci  of  intense  inflammation,  e.g.  acute 
abscesses,  and  as  the  early  stage  of  advancing  inflammations  ;  in  other 
eases  the  inflammation  never  passes  beyond  the  stage  of  serous  exuda- 
tion. But  should  the  intensity  of  the  process  increase,  the  percentage 
of  leucocytes  rises,  more  ferment  and  fibrinoplastin  are  forthcoming,  and 
fibrin  in  greater  or  less  quantity  forms.  The  exudation  is  sero- 
fibrinous and  contains  flakes  or  large  loose  coagula  of  lymph :  or  a 
layer  of  lymph  covers  the  cavity  in  which  the  fluid  lies,  or  threads  of 
fibrin  form  in  the  meshes  of  connective  tissue.  Sometimes  the  fluid  is 
in  great  part  or  wholly  absorbed,  leaving  the  lymph,  and  the  exudation 
then  appears  to  be  fibrinous.  The  lymph  is  yellow-white  and  consists 
of  leucocytes  in  a  fibrinous  network  ;  it  varies  considerably  in  firmness, 
shading  off  into  connective  tissue  on  the  one  hand  and  into  pus  on  the 
other.  These  forms  of  exudation  are  best  seen  in  serous  cavities,  joints, 
&c,  but  they  are  frequent  elsewhere,  and  especially  in  the  union  of 
wounds  by  first  intention. 

Croupous  and  diphtheritic  membranes  occur  only  on  mucous 
surfaces  and  surfaces  of  wounds.  They  were  formerly  regarded  as  layers 
of  fibrin,  but  they  differ  from  fibrin  in  their  chemical  reactions.  They 
are  said  to  be  due  to  death  of  the  tissue  elements,  which  being  bathed  in 
exudation-fluid  undergo  a  coagulation  and  very  soon  lose  their  nuclei 
and  become  unrecognisable  as  cells.  Wandering  leucocytes  also  undergo 
this  '  coagulation-necrosis.'  A  membrane  is  called  croupous  when  it 
involves  only  the  epithelial  layer  of  a  mucous  membrane,  diphtheritic 
when  it  extends  to  the  mucosa— an  arbitrary  distinction.    Many  causes 
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produce  the  same  anatomical  result,  so  a  '  diphtheritic  '  membrane  does 
not  mean  that  it  results  from  the  action  of  the  virus  of  diphtheria. 

Advancing  a  stage  higher,  and  the  exudation  passes  through  sero- 
purulent  to  purulent — i.e.  the  number  of  leucocytes  in  the  fluid  increases 
greatly.  But  this  is  not  all ;  formation  of  fibrin  no  longer  occurs,  and 
it  is  this,  really,  which  makes  the  difference  between  a  purulent  and 
the  higher  degrees  of  sero-fibrinous  exudation.  How  coagulation  is  pre- 
vented is  unknown.  Weigert  speaks  of  this  peculiarity,  common  to  all 
causes  of  suppuration,  as  the  pus-poison  (Eitergift) ;  but  as  chemical  and 
perhaps  mechanical  irritants,  which,  at  first  or  when  acting  mildly,  cause 
a  sero-fibrinous  inflammation,  may  later  on  produce  suppuration,  it  is 
doubtful  how  far  the  description  of  a  special  property  is  justifiable. 
Coagulation  never  occurs  on  a  mucous  membrane  until  the  epithelium  is 
destroyed ;  and  it  is  surmised  that  epithelial  cells  inhibit  coagulation  like 
the  endothelium  of  vessels.  Besides  possessing  this  property,  to  induce 
suppuration  the  cause  must  be  of  considerable  intensity  and  act  for  some 
hours. 

In  the  most  intense  inflammations,  the  capillaries  are  almost  uni- 
versally injured  and  filled  with  slowly  moving  or  stationary  red  cor- 
puscles and  a  few  white.  Bed  corpuscles  are  then  pressed  out  in 
myriads,  far  in  excess  of  the  leucocytes,  into  the  interstices  of  the  tissue, 
and  the  exudation  acquires  a  more  or  less  blood-tinged  aspect.  Forma- 
tion of  fibrin  is  here  also  inhibited.  Haemorrhaglc  exudations  are  best 
seen  in  cases  of  spreading  traumatic  gangrene  (from  intensity  of  the 
irritant)  and  in  the  tubercular  or  cancerous  pleurisy  (largely  from  im- 
paired resistance  of  the  vessels).  Obviously,  a  hemorrhagic  exudation 
as  a  rule  renders  the  prognosis  as  regards  the  vitality  of  the  part,  and 
even  the  life  of  the  patient,  very  grave ;  but  it  is  not  uncommon  in  cases 
of  moderate  cellulitis  of  the  legs  of  old  people  to  see  the  skin  purple 
over  large  areas  from  escape  of  red  corpuscles. 

Lastly  there  is  a  large  class  of  cases  characterised  by  cellular  in- 
filtration of  the  tissues,  the  leucocytes  accumulating  in  and  eroding 
the  tissues  whilst  the  fluid  is  absorbed  as  it  escapes.  These  cases  are 
typical  chronic  inflammations,  many  of  them  lasting  for  years.  They 
are  called  productive  (Cohnheim),  for  they  heal,  if  they  heal  at  all,  by 
the  production  of  fibroid  tissue  (p.  29).  The  causes  of  such  inflamma- 
tions must  be  constantly  or  frequently  acting  irritants  of  slight  intensity. 
Thus  we  find  granulation-tissue  forming  around  imbedded  ligatures, 
splinters,  bullets  ;  on  raw  surfaces  exposed  to  air  or  to  the  contact  of 
dressings;  around  subcutaneous  injuries  from  contact  with  exudations 
and  necrosed  tissue  undergoing  changes  preparatory  to  absorption.  But 
perhaps  the  most  typical  inflammations  of  this  kind  are  those  which  are 
classed  together  as  infective  granulomata,  because  they  are  general  infec- 
tive diseases  characterised  by  tumour-like  formations  of  granulation- 
tissue.  Some  of  these  certainly,  and  all  probably,  are  due  to  the  pre- 
sence of  organisms.  The  most  important  are  the  tubercular  and  syphilitic 
inflammations. 

3.  Heat. — As  a  rule,  an  inflamed  external  part  is  hotter  than  a  sym- 
metrically-placed but  healthy  part.  Corresponding  parts  must,  when 
possible,  be  compared  ;  of  course  under  similar  conditions.  The  tem- 
perature of  external  parts  being  naturally  lower  than  that  of  internal 
organs,  increased  supply  of  arterial  blood  will  cause  their  temperature 
to  approach  more  and  more  nearly  that  of  the  interior,  but  it  can 
never  quite  reach  this  point.  In  inflammations  so  severe  that  the 
quantity  of  blood  passing  through  a  part  is  less  than  normal,  the  tern- 
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perature  is  depressed.  Inflammation  does  not  cause  increased  forma- 
tion of  heat  in  a  part,  for  the  chemical  activity  of  inflamed  tissues  is 
depressed.  The  most  careful  measurements  of  the  temperatures  of 
blood  going  to  and  returning  from  inflammatory  foci  have  led  to  this 
conclusion,  which  is  supported  by  the  fact  that  the  temperature  of  an 
inflamed  pleura  has  often  been  found  lower  than  that  of  the  healthy 
one.  Of  course,  in  cases  of  fever,  the  temperature  of  an  inflamed 
external  part  may  be  higher  than  the  normal  temperature  of  the  interior. 
In  very  chronic  inflammations  no  sense  of  increased  heat  may  be  per- 
ceptible, the  rate  of  circulation  may  be  so  nearly  normal ;  or  healthy 
superficial  parts  may  cover  the  morbid  focus. 

4.  Pain. — The  nerve-endings  in  an  inflamed  part  are  suffering  with 
the  rest  of  the  tissues  from  the  action  of  some  irritant  which  keeps 
them  more  or  less  excited,  so  that  there  is  often  spontaneous  pain,  or  a 
slight  extra  stimulus — as  pressure,  friction — produces  pain.  Frequently 
the  finest  nerve-fibres  are  exposed  to  a  pressure  greatly  above  normal 
from  fulness  of  the  vessels  and  effusion,  and  the  latter  must  often  con- 
tain chemical  irritants — the  results  of  the  action  of  micro-organisms  or 
of  morbid  animal  cells.  These  are  examples  of  the  constant  irritants 
to  which  nerves  may  be  subjected.  The  effect  of  pressure  in  causing 
pain  is  well  shown  when  an  inflamed  part  is  allowed  to  hang  down,  so 
that  the  effect  of  gravity  is  added  to  the  heart-force  and  the  vessels 
dilate.  Pain  from  these  causes  is  most  marked  in  inflammations  of  un- 
yielding parts,  or  of  parts  confined  by  fascia  ;  under  such  circumstances 
it  is  often  'throbbing,'  the  throbs  coinciding  with  the  heart-strokes  and 
the  injection  of  more  blood  into  the  part.  Certain  kinds  of  pain  are 
characteristic  of  certain  structures  :  thus  bones  and  ligaments  ache  ; 
skin  smarts  or  burns  ;  an  inflamed  pleura,  when  stretched,  feels  as  if 
torn  or  stabbed.  In  the  early  stage  of  inflammations  involving  nerves 
of  special  sense,  these  become  over-stimulated  ;  thus,  sounds  in  inflam- 
mations of  the  ear,  and  flashes  of  light  in  those  of  the  eye,  precede  the 
abolition  of  function  of  the  nerve  in  question.  Pain  may  be  absent  even 
in  acute  inflammations,  and  not  uncommonly  is  so  in  chronic  cases  in 
spite  of  the  presence  of  extensive  disease.  In  typhoid  conditions,  pain 
is,  apparently,  often  not  perceived.  Being  a  subjective  symptom,  the 
patient's  statements  regarding  it  have  frequently  to  be  discounted. 

5.  Funetio  leesa. — Impaired  function  is  clue  chiefly  to  the  injury 
done  to  the  tissues  by  the  cause  of  the  inflammation  and  by  the  in- 
flammatory process  ;  but  partly  to  the  fact  that  discharge  of  many 
functions  brings  fresh  irritants,  such  as  pressure,  friction,  into  play  % 
there  is  therefore,  when  possible,  a  voluntary  avoidance  of  function. 
Thus  an  inflamed  joint  is  fixed,  and  often  no  weight  is  borne  upon  it ; 
inflamed  gut  is  paralysed  and  fails  to  pass  on  the  contents  ;  and  so 
forth. 

6.  Fever. — The  term  fever  implies  elevation  of  the  body-tempera- 
ture, such  elevation  being  usually  accompanied  by  secondary  symptoms. 
It  is  so  frequent  and  so  important  a  symptom  that  the  temperature  of 
every  surgical  case  should  be  taken  every  morning  and  evening  at  least, 
and  in  serious  febrile  cases  every  four  hours.  The  normal  temperature 
of  internal  parts  undergoes  tolerably  regular  diurnal  variations ;  thus,  the 
rectal  temperature  of  adults  usually  reaches  a  minimum  of  97°*5-98°  F. 
between  5  and  6  a.m.,  rises  to  a  maximum  of  99°-99°'5  between  5  and 
6  p.m.,  and  after  8  p.m.  falls  again  slowly.  A  maximum  over  99°  is 
certainly  uncommon.  The  total  variation  is  generally  under  2°,  and  the 
times  at  which  the  maximum  and  minimum  are  attained  vary  consider- 
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ably.  The  temperature  of  external  parts  varies  greatly,  and  is  always 
less  than  that  of  the  interior.  When  the  axilla  is  used  for  taking  a 
temperature  it  is  converted  into  a  closed  cavity  by  carrying  the  arm 
across  the  chest ;  it  takes  about  twenty  minutes  to  reach  its  full  tem- 
perature, and  even  then  may  be  several  degrees  below  the  rectal  tempera- 
ture in  old  people  (imperfect  cutaneous  circulation,  Charcot).  The 
mouth  is  subject  to  many  cooling  and  heating  influences.  So,  to  ascer- 
tain as  nearly  as  possible  the  temperature  to  which  internal  parts  are 
exposed,  a  thermometer  should  be  introduced  two  or  three  inches  up  the 
rectum.  Where  great  accuracy  is  not  required,  the  axilla,  closed  for  five 
minutes,  may  be  used. 

Causes  and  varieties  of  fever. — Rise  of  temperature  may  theoreti- 
cally be  caused  by  increased  production  or  diminished  loss  of  heat,  or  by 
both  together.  Diminished  loss  of  heat  is  of  altogether  secondary  im- 
portance ;  it  occurs  in  fevers  in  which  the  skin  is  dry  and  pale,  and 
especially  during  chills  and  the  cold  stages  of  rigors ;  but  the  skin  may 
be  flushed  and  moist  during  the  highest  fever.  Increased  production  of 
heat  is  the  great  cause  of  rise  of  temperature ;  for  a  fever-patient  raises 
the  temperature  of  a  bath  more  quickly,  or  to  a  higher  point,  in  a  certain 
time,  than  a  healthy  man,  and  increased  CO.,  and  urea-discharge  proves 
increased  combustion  of  tissues.  This  oxidation  is  not  due  to  direct 
combination  of  oxygen  of  the  blood  with  the  tissues ;  but  the  latter  store 
the  former  and  combine  with  it  apparently  in  obedience  to  nerve-influ- 
ence. Thus  it  is  possible  for  the  temperature  in  certain  cases  to  rise 
after  death.  There  is  probably  a  centre  above  the  medulla  which  controls 
heat-formation,  and  certain  cases  of  nervous  fever  seem  due  to  inter- 
ference, direct  or  reflex,  with  this  centre  or  its  efferent  channels.  Next, 
experiment  and  observation  have  shown  that  simple  fractures  and  con- 
siderable contusions  are  followed  by  distinct  fever  (simple  traumatic), 
and  that  this  is  due  partly  to  absorption  from  the  extravasation  of 
fibrin-ferment  which  is  pyrogenous,  and  partly  to  nerve-irritation. 
When  the  discharges  of  a  wound  become  septic  they  excite  more  or  less 
inflammation  and  fever  until  granulation  is  well  established ;  this  fever 
is  due  to  absorption  of  products  of  putrefaction,  many  of  which  are 
pyrogenous,  and  is  called  septic  traumatic.  Then  come  cases  of 
simple  inflammatory  fever  due  to  absorption  of  the  products  of  in- 
flammations not  connected  with  wounds,  though  caused  in  many  cases  by 
locally  infective  organisms.  The  fevers  (primary)  of  general  infective 
diseases,  which  give  rise  to  no  local  inflammations  sufficient  to  account 
for  them,  follow;  and  of  these,  septic  infection,  typhus  and  inter- 
mittent fever  may  be  taken  as  types.  Lastly,  there  are  several  fevers  of 
the  etiology  of  which  we  at  present  know  little,  e.g.  the  fever  of  gout  or 
of  acute  rheumatism.  There  is  no  line  between  the  fevers  of  locally 
and  generally  infective  diseases  (p.  8),  cases  due  both  to  the  absorption 
of  poisons  from  circumscribed  foci  of  disease  and  to  the  growth  of  organ- 
isms in  the  blood  itself  being  frequent. 

Symptoms  and  course. — Fever  of  all  degrees  of  severity  is  met 
with.  It  is  called  mild  from  990,5  to  101 3 ;  moderate  from  101°  to 
103°  ;  severe  from  102°  to  104°  ;  very  severe  from  103°  to  106°  ;  above 
this  point  the  condition  is  spoken  of  as  one  of  hyperpyrexia  ;  and  the 
danger  to  life  when  the  temperature  rises  above  106°  is,  in  most  cases, 
extreme. 

Whatever  the  severity  of  the  fever,  diurnal  variation  occurs,  and 
generally  as  in  health ;  sometimes,  however,  the  type  is  inverted,  the 
maximum  being  in  the  morning  and  the  minimum  in  the  evening. 
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When  the  daily  variation  is  less  than  2°,  the  fever  is  continued  ;  when 
the  variation  exceeds  2°,  the  fever  is  broken  or  remittent ;  and  when 
a  non-febrile  period  intervenes  between  accessions  of  fever,  the  fever 
is  intermittent  ;  when  the  febrile  and  non-febrile  periods  alternate 
regularly,  the  fever  is  periodic. 

Three  stages  of  fever  are  described — onset,  acme,  and  decline  ; 
they  are  best  marked  in  the  acute  specific  fevers,  which  serve  as  types. 
The  onset  may  be  sudden  or  gradual,  the  temperature  running  up 
rapidly  to  a  great  height  or  mounting  by  a  degree  or  so  daily.  It  is 
accompanied,  especially  when  sudden,  by  general  malaise,  and  usually 
by  nausea  or  vomiting,  chilliness,  rigor  or  convulsion,  elevation  of  pulse, 
.and  more  or  less  severe  headache.  The  more  severe  symptoms  occur  in 
severe  cases ;  vomiting  is  specially  common  in  children,  and  in  them 
convulsions  generally  replace  the  rigors  of  adults. 

A  rigor  is  made  up  of  three  stages,  cold,  hot,  and  sweating.  At  first 
the  patient  complains  of  cold,  and  shivers  more  or  less  violently  for 
5,  10,  or  even  80  minutes.  The  skin  is  pale,  perhaps  bluish  at  the 
extremities,  but  a  thermometer  shows  that  it  is  hotter  than  normal. 
Careful  observation  has  shown  that  the  temperature  is  generally  100°-101° 
before  the  rigor  begins,  and  it  continues  to  rise  during  the  shivering. 
This  is  followed  by  a  longer  or  shorter  period  of  dry  burning  heat  with 
high  temperature  (hot  stage),  after  which  the  patient  breaks  out  into 
a  perspiration  which  may  be  very  free,  and  just  before  and  during  this 
the  temperature  falls,  sinking  to  or  even  below  normal  from  a  maximum 
of  perhaps  104°-106°  (sweating  stage).  The  patient  is  left  weak  and 
exhausted.  The  ultimate  cause  of  a  rigor  is  unknown ;  it  frequently 
announces  the  formation  of  pus,  but  still  more  often  it  has  nothing  to 
do  with  suppuration.  It  is  believed  that  some  poison  in  the  blood  induces 
strong  contraction  of  the  superficial  vessels  and  greatly  increased  pro- 
duction of  heat ;  the  sensory  nerves  of  the  skin  under  these  circum- 
stances actually  convey  to  the  heat-centre  a  sense  of  cold  as  compared 
with  the  temperature  of  internal  parts.  The  pathology  of  a  rigor 
is  therefore  much  the  same  as  that  of  an  ordinary  shiver  from  cold. 
A  chill  is  a  less  severe  form  ;  there  is  no  shivering  and  no  sweating,  but 
a  sense  of  cold  water  running  down  the  spine  alternates  with  a  sense  of 
heat  and  flushing. 

In  the  acme  of  a  fever,  the  temperature  is  at  its  highest  and  shows 
to  which  type  it  belongs  ;  skin  hot  and  dry  as  a  rule,  but  sweating  is 
usual  in  remittent  forms  (hectic,  pyasmia)  ;  thirst,  anorexia,  furred 
tongue,  confined  bowels  generally ;  urine  scanty,  high  coloured,  con- 
taining excess  of  nitrogen  (generally  as  urea)  corresponding  to  the 
amount  of  fever ;  in  high  fever  a  little  albumen  is  not  uncommon,  and 
sometimes  there  is  marked  albuminuria — many  cases  being  probably  in- 
fective, due  to  the  elimination  of  the  causes  of  the  fever  through  the 
kidneys;  pulse  quickened,  100°-120°,  full  and  bounding  at  first,  becoming 
more  compressible,  smaller,  and  more  frequent  (140-180,  even  200)  as,  the 
fever  continuing,  the  arterial  tone  relaxes,  and  finally  the  heart  fails  ; 
respiration  quickened  to  25-30  per  minute,  considerably  more  frequent 
in  children  ;  C02  in  excess  varying  with  height  of  fever.  The  increase 
in  elimination  of  nitrogen  and  carbon  bear  witness  to  the  heightened 
tissue-waste,  which  keeps  up  the  fever  and  leads  to  proportionately 
rapid  wasting  and  loss  of  strength  ;  and  the  alimentary  tract  being 
much  disordered,  repair  is  imperfect.  Headache  may  be  present ;  sleep 
is  broken  or  there  is  great  wakefulness.  After  a  time — varying  with 
the  nature,  degree,  and  duration  of  the  fever  and  the  strength,  idiosyn- 
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crasy  and  previous  habits  (especially  as  regards  drink)  of  the  patient — 
delirium,  at  first  nocturnal,  conies  on  ;  it  is  generally  low  and  muttering y. 
but  in  early  stages  may  be  violent.  Continued  fever  produces  more 
severe  effects  than  remittent,  even  though  the  maximum  of  the  latter  be 
somewhat  higher ;  for  during  the  remission  tissue-waste  decreases,, 
digestion  and  repair  go  on,  and  the  viscera  escape  for  a  time  from  the 
high  temperature  which  seems  to  play  an  important  part  in  producing 
cloudy  swelling  and  fatty  degeneration  of  them.  Blood  drawn  during 
this  stage  into  a  wide  vessel  is  often  buffed  and  cupped  from  rather 
slow  coagulation  and  a  running  into  irregular  masses  and  consequent 
rapid  sinking  of  the  red  corpuscles. 

The  effect  of  continued  high  fever  is  generally  to  produce  what  is 
known  as  the  typhoid  state ;  but  the  cause  of  the  fever  and  the  con- 
stitution of  the  patient  have  much  to  do  with  it,  for  the  typhoid  state 
occurs  ceteris  paribus  much  sooner  in  some  fevers  and  in  some  indi- 
viduals than  in  others.  In  it  the  patient  lies  in  a  state  of  somnolence 
or  stupor,  with  muttering  delirium,  noticing  nothing,  asking  for  nothing,, 
but  drinking  when  food  is  given,  slipping  down  in  bed  and  assisting 
himself  in  no  way.  The  skin  is  hot  and  dry  until  the  death-agony, 
when  sweat  breaks  out ;  the  face  pale  or  flushed  and  dusky ;  sordes  collect 
on  lips  and  teeth,  and  the  tongue  is  quite  dry,  brown,  and  often  thickly 
coated  or  it  may  be  red  and  dry.  There  may  be  diarrhoea,  and  albu- 
minuria is  common  ;  the  motions  are  passed  unconsciously.  The  pulse 
is  small,  frequent,  and  compressible,  and  these  characters  become  more 
and  more  marked.  Eespiration  is  frequent  and  shallow  ;  hypostatic 
congestion  of  the  lungs  and  bedsores  are  frequent.  In  surgery  the 
typhoid  state  occurs  most  markedly  in  septica&mia. 

The  decline  of  the  fever  may  be  sudden  (crisis),  or  gradual  (lysis).. 
Subsidence  by  crisis  is  often  accompanied  by  free  (critical)  sweating, 
sharp  diarrhoea  or  passage  of  urine  depositing  a  copious  precipitate 
of  urates.  When  fever  is  gone,  the  patient  is  left  more  or  less  weak- 
ened and  emaciated  ;  but  excessive  waste  has  ceased,  the  tongue  cleans, 
digestion  and  assimilation  go  on,  strength  is  daily  gained,  and  degene- 
rate organs  may  recover  completely.  Sometimes  albuminuria  remains, 
having  probably  been  due  to  an  infective  nephritis. 

But,  instead  of  recovery,  death  may  occur  at  any  period  from  hyper- 
pyrexia ;  from  cardiac  failure  and  collapse  with  a  subnormal  temper- 
ature ;  or  from  slow  exhaustion. 

Prognosis. — Throughout  the  course  of  a  fever  we  watch  the  tem- 
perature to  learn  how  much  waste  is  going  on,  and  the  pulse  to  note 
the  effect  upon  the  heart — a  pulse  becoming  smaller,  more  compressible, 
and  more  frequent,  with  a  steady  or  falling  temperature,  being  of  evil 
omen.  Difficulty  in  taking  food,  sleeplessness,  great  loss  of  strength  and 
the  presence  of  the  typhoid  state  render  the  prognosis  proportionately 
grave.  Hyperpyrexia  indicates  imminent  danger.  Continued  fevers  are, 
of  course,  more  exhausting  than  remittent  or  intermittent  reaching  the 
same  height. 

Terminations  of  Inflammation. 

Resolution  or  return  to  the  normal  is  the  most  favourable  and  the 
most  frequent.  The  irritant  is  removed  or  ceases  to  act ;  then,  by 
degrees,  the  tissue-elements  repair  the  damages  done  to  their  substance 
and  resume  the  normal  discharge  of  their  functions,  the  vessels  contract, 
the  abnormal  resistance  subsides,  the  circulation  quickens,  escape  of' 
fluid  diminishes,  and  loitering  corpuscles  are  caught  up  into  the  stream. 
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Even  though  stasis  have  occurred  at  points,  the  apparently  solid  masses 
of  corpuscles  break  up,  bit  by  bit,  and  finally  all  move  on.  The  fluid 
exuded  is  carried  away  by  lymphatics  and  veins,  the  corpuscles  either 
find  their  way  again  into  the  circulation  directly  or  through  the  lym- 
phatics, or  they  undergo  fatty  degeneration  and  disintegration  and  are 
then  absorbed.  The  many  cells  and  small  portions  of  tissue  which  may 
have  perished  are  completely  and  perfectly  regenerated  by  the  cells  re- 
maining. The  extent  to  which  the  tissue-elements  are  capable  of  repair- 
ing losses  is  not  known,  and  could  hardly  be  expressed  if  it  were.  It  is 
certain  however  that  most  tissues  are  possessed  of  regenerative  power — 
that  epithelium  gives  rise  to  epithelium,  connective  tissue  cells  to  connec- 
tive tissue,  muscle  to  muscle;  but  adult  nerve  ganglion-cells  and  the  epi- 
thelium of  certain  glands  are  believed  not  to  possess  this  power. 

Healing1  by  scar-formation. — Should  the  inflammation  lead  to 
extensive  destruction  of  tissue,  by  ulceration,  suppuration,  gangrene,  or 
cellular  infiltration,  healing,  if  it  occur,  takes  place  by  the  formation  of 
granulation-tissue,  and  later,  of  a  scar.  This  is  often  the  case  also 
after  destruction  of  parts  by  injury. 

Granulation-tissue  consists  of  cells  and  blood-vessels  in  a  little 
homogeneous  matrix,  the  cells  being  chiefly,  if  not  entirely,  leucocytes, 
and  the  blood-vessels  mostly  of  recent  origin.  Unless  new  vessels  form, 
the  tissue  neither  grows  nor  develops  into  fibrous  tissue,  but  very 
probably  undergoes  fatty  degeneration.  So  long  as  an  inflammation  is 
spreading  fast,  no  new  vessels  form  among  the  leucocytes  which  crowd 
the  tissue  at  its  edge  ;  but  as  the  irritant  ceases  to  act  or  becomes  very 
slight,  new  vessels  form  among  the  cells,  which  increase  rapidly  in 
numbers,  and  a  line  of  granulation-tissue  limits  the  inflammatory  process 
(demarcating  inflammation).  But  in  some  cases  (grey  granulation), 
although  the  inflammation  is  quite  stationary,  no  new  vessels  form — 
perhaps  owing  to  some  peculiarity  in  the  cause. 

New  vessels  develop  as  offshoots  from  existing  capillaries.  A  conical 
process  springs  from  the  wall  of  a  capillary  and  rapidly  grows  out  among 
the  cells  till  it  joins  another  process  or  a  vessel.  Solid  and  very  thin  at 
first,  it  thickens,  nuclei  appear  in  it,  and  finally  a  central  canal  forms 
and  opens  into  vessels  at  each  end.  From  it  fresh  offshoots  may  start, 
and  thus  vessels  are  formed  rapidly.  In  granulating  wounds  they  may 
begin  as  early  as  the  second  day. 

Ziegler  states  that  among  the  round  cells  of  the  tissue  are  some  like 
pus  corpuscles  with  bi-  or  tri-fid  nucleus  ;  the  rest  have  one  large,  round, 
obscure  nucleus.  The  former  are  dead,  and  are  either  thrown  off  in  dis- 
charge as  pus  cells  or  eaten  up  by  the  latter  cells  which  increase  in  size, 
whilst  their  nuclei  become  clear,  oval,  and  vesicular.  From  their  re- 
semblance now  to  epithelial  cells  they  are  sometimes  called  epithelioid : 
fibroblast  is  a  better  word.  The  fibroblasts  increase  in  number,  partly 
by  division  ;  some  are  seen  containing  more  than  one  nucleus,  and  after 
ten  or  twelve  days  giant-cells  with  many  nuclei  appear,  formed  either  by 
division  of  the  nuclei  of  fibroblasts  without  that  of  the  cell-bodies,  or  by 
blending  of  multinucleated  fibroblasts.  Finally  the  fibroblasts  out- 
number the  small  round  cells,  they  become  spindle-shaped  or  branched, 
are  pressed  closely  together  in  the  deeper  layers  of  the  tissue,  and  perhaps 
coalesce.  Then  their  ends  and  borders  form  fine  fibrils,  which  join  others 
from  neighbouring  cells,  to  form  longish  bands  ;  more  fibrils  form  in  the 
matrix.  Many  cells  disappear  in  this  process,  the  rest  lie  on  the  surface 
of  the  fibrous  bundles  as  connective  tissue  cells.  We  now  have  very 
vascular  connective  tissue,  which  accounts  for  the  marked  redness  of 
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recent  scars.  But  they  ultimately  become  paler  than  normal  skin,  for 
inflammatory  tissue  always  contracts  strongly,  and  the  great  majority 
of  its  vessels  disappear  in  the  process.  This  contraction  may  do  great 
harm,  producing  much  deformity,  preventing  movement  of  joints,  causing 
stricture  of  mucous  canals,  destroying  by  its  pressure  the  parenchyma  of 
glands,  compressing  vessels  and  causing  dropsy,  &c. 

The  more  chronic  the  process  and  the  fewer  the  vessels,  the  less  the  ten- 
dency to  form  fibrous  tissue,  the  more  numerous  the  giant-cells,  the  greater 
the  tendency  to  degeneration  such  as  will  be  described  under  Tubercle  and 
Syphilis.  The  few  giant-cells  formed  in  healthy  granulation-tissue  are 
thought  to  fibrillate  like  the  fibroblasts. 

In  the  formation  of  inflammatory  tissue  it  is  probable  that  the 
neighbouring  connective  tissue  cells  multiply  and  aid  in  the  regeneration. 
By  irritation  with  chloride  of  zinc,  Senftleben  destroyed  the  central  cells 
of  the  cornea,  whilst  the  anterior  lamina  remained  intact  and  prevented 
infiltration  with  leucocytes  from  the  conjunctival  sac.  After  two  or 
three  days  the  cells  round  about  sent  long  processes,  upon  which  nuclei 
appeared,  into  the  injured  area,  and  the  protoplasm  thickened  at  these 
spots  and  formed  new  corneal  corpuscles,  the  regeneration  being  ultimately 
complete.  Similar  processes  almost  certainly  go  on  in  tissues  recovering 
from  inflammation,  but  they  are  difficult  to  observe  on  account  of  round- 
celled  infiltration. 

Non-absorption  of  exudations — desiccation—  degeneration 
— elimination.  —  Sometimes  resorption  of  a  fluid  or  corpuscular  exu- 
dation does  not  occur :  as  a  rule,  however,  fluid  is  absorbed,  whilst 
cells  and  fibrin  undergo  fatty  degeneration  and  remain  as  a  dry  cheesy 
mass  which  often  calcifies  in  course  of  time.  Such  masses  excite  a 
chronic  inflammation,  and  the  formation  round  about  them  of  a  capsule 
of  fibrous  tissue.  Caseous  masses  may  soften  and  become  irritating 
after  long  quiescent  periods,  and  be  eliminated  by  suppuration. 

Portions  of  tissues  killed  by  inflammation  or  otherwise  are,  per  se, 
irritants  to  living  tissues ;  they  are  practically  foreign  bodies.  The 
fate  of  foreign  bodies  in  the  tissues  varies  with  their  nature  and  the 
amount  of  irritation  they  excite.  By  nature  they  may  be  capable  or 
incapable  of  absorption :  in  the  latter  case  they  become  encapsuled, 
or  eliminated  by  ulceration  and  suppuration  ;  in  the  former  they  are 
absorbed  or  eliminated  according  to  the  intensity  of  the  irritation  they 
produce.  Speaking  generally,  all  animal  products  are  capable  of  absorp- 
tion. This  is  carried  on  by  fibroblasts  which  lie  upon  the  surface  and 
work  into  the  substance  of  the  foreign  body,  gradually  eroding  it ;  thus 
portions  of  dead  tissue — even  bone — blood-clots,  ligatures,  decalcified 
sponge,  &c,  are  gradually  replaced  by  granulation-tissue,  for  the  growth 
of  which  they  at  first  form  a  support.  In  such  granulation-tissue,  giant- 
cells  are  generally  numerous. 

If,  however,  the  foreign  body  be  so  irritant  that  cells  cannot  live  in 
close  contact  with  it,  and  this  generally  is  due  to  the  presence  of  putre- 
factive or  other  organisms,  it  is  thrown  off  by  ulceration.  In  other 
words,  it  excites  the  formation  of  a  band  of  granulation-tissue  in  the 
living  tissues  round  about  it ;  these  are  softened  and  eroded,  and  the 
body  loosened  until  it  can  be  removed,  or  is  pushed  out  by  growth  of 
granulations.  When  the  body  is  a  portion  of  the  tissues,  e.g.,  a  piece  of 
bone,  its  connection  with  the  living  parts  is  eaten  through  by  the  cells, 
and  it  is  set  free.  The  greater  the  density  and  the  less  vascular  the 
tissue,  the  more  slowly  does  it  ulcerate ;  sloughs  of  tendons,  fascite,  and 
bone  are  weeks  or  months  in  separating. 
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Death. — Inflammation  may  cause  death  by  affecting  a  vital  organ, 
e.g.  heart  or  kidney,  and  impairing  its  functions,  by  producing  oedema 
and  closure  of  the  glottis,  by  ulcerating  into  vessels  and  causing 
haemorrhage  and  so  forth  ;  by  exhaustion  from  the  accompanying  fever  or 
profuse  discharge  ;  and,  later,  by  the  damage  it  leaves  behind,  e.g.,  thick- 
ened or  contracted  heart-valves  or  strictured  urethra. 

Varieties  of  Inflammation. 

Although  the  pathological  process  of  inflammation  is  always  essen- 
tially that  which  we  have  described  (p.  19),  and  can  only  arbitrarily  be 
divided  into  stages,  there  are  many  points  which  serve  for  classification. 

Etiologically,  inflammations  are  separated  into  two  most  important 
classes,  (a)  The  non-infective  or  simple,  due  to  all  ordinary  in- 
juries, including  the  action  of  products  of  putrefaction  upon  wounds ; 
and  (6)  the  infective,  due  to  the  growth  of  pathogenic  organisms  in 
the  tissues.  The  latter  are  distinguished  mainly  by  their  tendency  to 
spread,  either  by  infection  of  neighbouring  parts  by  continuity,  or  of 
parts  at  a  distance ;  but  an  infective  inflammation  may  be  quite  station- 
ary. When  virus  from  an  inflammatory  focus  is  conveyed  by  lymphatics 
or  blood-vessels  to  distant  parts  and  there  excites  inflammation,  this 
latter  is  called  secondary.  Sometimes  the  appearance  of  a  secondary 
inflammation  is  accompanied  or  preceded  by  disappearance  of  the 
primary  disease,  as  if  the  morbid  process  had  been  transferred  from  one 
part  to  the  other ;  such  secondary  inflammations  are  called  metastatic. 
In  many  cases  metastases  are  due  to  carriage  of  the  cause  of  inflam- 
mation from  the  primary  to  the  secondary  focus,  but  we  cannot  as  yet 
explain,  for  example,  the  subsidence  of  insanity,  asthma,  or  severe  pain 
in  the  heart  or  stomach,  upon  the  appearance  of  an  attack  of  typical  gout. 

So  constant  and  distinctive  are  the  characters  of  certain  inflam- 
mations that  one  is  led  to  the  belief  that  each  of  them  has  a  special 
cause,  and  such  inflammations  are  called  specific.  Many  of  them  are 
infective,  e.g.,  tubercular,  syphilitic,  glanders,  erysipelas ;  but  of  others 
the  nature  is  less  plain,  e.g.,  gout  and  rheumatism. 

According  to  their  real  or  supposed  causes  inflammations  are  often 
termed  traumatic,  strumous,  tubercular,  syphilitic,  rheumatic, 
&c. ;  or  idiopathic  or  spontaneous  when  no  cause  is  discoverable. 

The  time-relations  of  inflammatory  processes  allow  them  to  be 
roughly  separated  into  acute  (of  quick  course  and  generally  of  con- 
siderable intensity),  chronic  (the  reverse  of  acute),  and  subacute,  a 
vague  intermediate  class. 

According  to  their  intensity,  inflammations  are  divided  into  sthenic, 
generally  circumscribed  and  characterised  by  strongly  marked  symptoms, 
and  asthenic,  generally  diffuse,  tending  to  produce  extensive  sloughing, 
often  presenting  but  slight  local  signs,  whilst  adynamic  symptoms  are 
frequent. 

The  duration  and  intensity  of  inflammations  vary  with  the  duration 
and  intensity  of  their  causes,  but  the  resistance  offered  by  the  tissues 
must  also  be  taken  into  account. 

The  seats  of  inflammation  are  generally  indicated  by  taking  the 
Greek  name  of  the  tissue  or  organ  and  adding  the  termination  -itis  :  thus 
periostitis,  myositis,  hepatitis,  orchitis,  nephritis. 

Inflammation  is  said  to  be  parenchymatous  when  its  effects  are 
manifested  chiefly  in  producing  degenerative  changes  in  the  essential 
elements  of  an  organ,  as  in  acute  Bright 's :  interstitial,  when  the 
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exudation  occupies  the  connective  tissue  spaces  between  these  cells : 
catarrhal,  when  it  affects  mucous  membranes. 

According  to  the  naked-eye  effects  they  produce,  inflammations  are 
spoken  of  as  destructive,  oedematous,  adhesive,  gangrenous. 

The  classification  of  inflammations  according  to  the  nature  of  the 
exudation,  into  serous,  suppurative,  haemorrhagic,  &c,  enables  us  to 
describe  most  accurately  the  stage  which  the  morbid  process  has  reached. 


General  Principles  of  Treatment. 

'The  schools  say,'  to  quote  from  William  Addison,  'Find  out  the 
disease  of  the  patient,  classify,  name,  treat,  and  cure  it.  Experience 
and  Nature  say,  '  Find  out  the  temperament,  constitution,  and  habits  of 
the  patient  ....  Make  the  classifying  of  the  disease  subordinate  to  the 
study  of  the  individual,  and  the  treatment  of  the  disease  subordinate  to 
the  treatment  of  the  man.' 

The  actual  treatment  of  inflammation  resolves  itself  into  two  parts, 
local  and  general,  and  the  former  may,  be  preventive  or  curative. , 

Preventive  treatment. — Such  inflammation  as  results  from  acci- 
dental injuries  or  from  necessarily  inflicted  wounds  and  other  surgical 
procedures,  we  cannot  prevent.  It  will  be  very  difficult,  probably  im- 
possible, to  prevent  inflammatory  processes,  the  causes  of  which  enter 
by  the  respiratory  or  alimentary  tracts,  e.g.  spontaneous  abscesses.  But 
it  is  possible  so  to  guard  most  wounds  that  they  shall  neither  be 
irritated  by  products  of  putrefaction  nor  invaded  by  infective  organisms  ; 
and  success  in  this  practically  abolishes  all  dangerous  inflammations, 
and  those  scourges  of  surgical  practice,  the  general  infective  diseases 
of  wounds.  By  a  proper  treatment  of  wounds  the  causes  of  simple 
inflammations  also  can  be  in  great  measure  avoided. 

The  antiseptic  treatment  introduced  by  Lister  had  for  its  object  the 
prevention  of  putrefaction  in  wounds,  and  was  basr  3  upon  the  assump- 
tion (at  that  time)  that  putrefaction,  like  fermentation,  was  due  to  the 
growth  of  organisms  in  putrescible  material.  But  measures  adapted  to 
the  above  end  had  the  advantage  of  protecting  the  wound  from  most 
pathogenic  organisms  also.  As  these  and  their  effects  upon  the  body 
became  better  known,  the  object  of  antiseptic  surgery  widened  into  the 
protection  of  wounds  from  all  organisms  whatsoever,  and  the  word  aseptic 
has  enlarged  its  meaning  so  as  to  express  this  state  of  freedom.  Any 
mode  of  treatment  adapted  to  prevent  the  growth  of  organisms  is  called 
antiseptic :  to  merit  this  title  it  is  by  no  means  necessary  to  work 
with  carbolic  acid  and  gauze  dressings.  The  details  of  antiseptic  treat- 
ment will  be  given  under  the  treatment  of  wounds ;  and  there  will  be 
noticed  also  the  means  by  which  tension,  friction,  and  other  sources  of 
irritation  may  be  avoided.  Here  it  may  be  said  that  every  part  threat- 
ened with  inflammation  should  be  kept  absolutely  at  rest  in  the  most 
comfortable  position. 

Curative  treatment. — When  inflammation  has  already  set  in,  the 
following  points  must  be  attended  to. 

1.  Removal  of  the  cause. — Foreign  bodies,  or  irritating  stcb- 
stanccs,  e.g.  urine,  must  be  removed ;  tension  relieved  by  removal  of 
sutures,  punctures,  incisions,  or  drainage  ;  friction  by  absolute  rest  and 
perhaps  uniform  elastic  compression  of  the  part ;  septic  irritation  les- 
sened by  drainage  and  disinfection  of  the  wound.  At  the  same  time 
care  must  be  taken  that  the  part  is  not  unnecessarily  exposed  to  the 
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irritation  of  antiseptic  substances,  frequent  dressings,  injections,  or 
other  evidences  of  meddlesome  surgery.  In  some  cases  attempts  have 
been  made  to  destroy  the  causes  of  infective  inflammations  after  they 
have  settled  and  begun  their  work,  by  injections  of  carbolic  acid  (1  in 
20)  or  of  Tr.  iodi,  e.g.  in  erysipelas,  acute  abscess,  and  scrofulous  in- 
flammations ;  but  the  success  has  not  been  great.  The  disinfection  of 
inflamed  wounds  is  commonly  attempted  and  with  excellent  results, 
though  absolute  asepsis  is  not  attained  in  many  cases.  Perhaps  cold 
in  some  instances  prevents  the  development  of  infective  germs,  as  when 
a  wounded  joint  is  surrounded  by  ice.  Again,  in  locally  infective 
diseases,  as  hospital  gangrene  or  soft  chancres,  especially  when  slough- 
ing, attempts  are  made  to  destroy  the  whole  inflammatory  focus  together 
with  its  cause  by  the  actual  cautery  or  powerful  chemicals  like  chloride 
of  zinc  or  fuming  nitric  acid.  Lastly,  certain  drugs  are  known  em- 
pirically to  act  curatively  in  certain  inflammations,  e.g.  colchicum  in 
gout,  the  salicylates  in  rheumatism,  mercury  in  early,  and  iodide  of 
j)otassium  in  later  lesions  of  syphilis ;  but  whether  these  act  by  destroy- 
ing the  cause  or  preventing  its  development  is  unknown. 

2..  The  diminution  of  intravascular  pressure  and  the  pre- 
vention of  tension  from  exudation. — This  has  been  shown  (p.  23) 
to  be  most  important.  It  was  formerly  effected  by  bleeding  the  patient 
to  faintness,  i.e.  to  15  ounces  or  more  in  a  healthy  adult.  But  general 
bleeding  has  been  almost  completely  abandoned,  because  the  loss  of 
large  quantities  of  blood  is  not  easily  made  up,  weakens  the  patient, 
renders  him  more  liable  to  septic  disease  and  less  able  to  bear  prolonged 
illness.  The  effect  of  general  bleeding  can  be  produced  without  actual 
loss  of  blood  by  hot  baths,  by  the  administration  of  aconite  (see  p.  37) 
in  minim  doses  frequently,  or  by  saline  purgatives  given  freely  to  take 
fluid  from  the  blood  and  cause  dilatation  of  the  intestinal  vessels.  All 
these  methods  are  depressing. 

As  a  rule,  local  treatment  by  the  following  methods  sufficiently 
reduces  intravascular  pressure  and  limits  exudation.  Elevation  of 
the  part  is  the  first  and  a  very  important  means  to  this  end ;  an  in- 
flamed part  should  always  be  raised.  Then  gravity  diminishes  the 
arterial  pressure  and  renders  the  outflow  by  the  veins  more  easy,  so 
pressure  in  the  capillaries  and  veins  of  the  part  is  markedly  diminished. 
The  arteries  of  a  limb  thus  raised  contract  considerably  and  the  veins 
tend  to  collapse.  The  removal  of  exudation  by  lymphatics  is  favoured. 
Still  further  to  diminish  the  intravascular  pressure  compression  of  the 
main  artery  has  been  practised,  Neudorfer  says  with  much  success  ;  and 
Campbell  of  New  Orleans  went  so  far  as  to  tie  the  femoral  to  check 
inflammation  of  the  knees.  Gamgee  recommended  the  following  plan 
of  uniform  elastic  compression  for  inflammation,  especially  of 
limbs,  before  suppuration  has  set  in.  Eaise  the  part  as  much  as  pos- 
sible for  five  minutes,  then,  while  still  elevated,  place  round  it  a  large 
quantity  of  cotton-wool  and  bandage  firmly  over  this.  Dilatation  of 
vessels  and  exudation  are  thus  prevented,  external  resistance  being 
increased  to  compensate  for  the  loss  of  resistance  by  the  vessel  wall. 
An  elastic  bandage  gently  and  uniformly  applied  has  been  similarly 
used.    The  part  should  be  slung  high. 

Warmth  applied  by  frequently  renewed  fomentations  or  prolonged 
local  warm  baths  is  most  valuable.  It  dilates  fully  all  the  vessels  of  a 
part  and  diverts  a  portion  of  the  blood  which  would  be  driven  through 
the  inflamed  area  ;  relaxes  the  tissues,  soothes  pain,  and  promotes 
perspiration.    Warmth  may  be  suitably  applied  at  almost  any  stage  of 
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inflammation.  Fomentations  are  pieces  of  coarse  flannel  folded  in 
four,  wrung  out  of  boiling  water  by  means  of  a  coarse  towel  or  special 
wringer,  applied  as  hot  as  can  be  borne,  and  covered  by  a  layer  of 
oiled  silk  1  in.  larger  than  the  flannel  in  all  directions  ;  this  again  is 
covered  by  plenty  of  cotton  wool  and  fixed  by  a  bandage.  When  there 
is  a  wound,  boracic  lint  should  be  used  instead  of  flannel ;  by  these 
a  foul  ulcer  may  be  rendered  quite  sweet.  Fomentations  must  be 
changed  every  two  or  three  hours  :  they  are  much  cleaner  than  poultices, 
which  may  however  be  used  when  there  is  no  wound.  Cold  produces 
contraction  of  skin  and  vessels  as  a  first  effect,  but  after  a  few  hours 
the  superficial  vessels  become  fully  dilated,  so  ultimately  intravascular 
pressure  is  probably  reduced  here  also.  Cold  depresses  the  functions 
of  living  cells,  both  those  of  the  body  and  those  of  invading  parasites  ; 
by  its  effect  on  the  latter  it  may  prevent  their  development  and  allow 
of  the  removal  by  lymphatics  of  the  few  which  have  entered,  but  it 
lessens  the  resistance  of  the  tissues  and  checks  repair.  Warmth,  on 
the  other  hand,  stimulates  the  performance  of  function,  quickens  ab- 
sorption, and,  whilst  encouraging  growth  of  organisms,  it  renders  more 
active  the  animal  cells  which  oppose  them  in  the  struggle  for  existence. 
The  patient's  feelings  often  decide  well  whether  to  employ  cold  or  heat, 
and  should  generally  be  respected.  The  usual  practice  is  to  employ 
cold  in  the  early  stages  of  inflammation  ;  once  an  inflammation  is  well 
established,  and  especially  if  it  be  such  that  the  circulation  in  parts  may 
be  actually  less  than  normal,  cold  is  inadmissible  lest  it  cause  sloughing. 

Cold  is  applied  in  various  degrees.  Bits  of  thin  linen  maybe  dipped 
in  cold  water  or  evaporating  lotion  (alcohol  meth.  and  water  a  a.), 
and  laid  upon  the  part,  freely  exposed  :  they  must  be  frequently  renewed. 
Cold  irrigation  acts  more  strongly  ;  place  a  bit  of  lint  on  the  inflamed 
part,  and  suspend  a  jug  of  water  over  the  part  and  let  the  water  drip 
from  a  syphon  rag.  Macintosh  cloth  must  be  so  arranged  as  to  convey 
the  water  to  a  basin  on  the  floor.  Bladders  or  indiarubber  bags  of 
crushed  ice  may  be  packed  round  the  part,  but  they  are  hard  to  apply 
closely  and  to  keep  in  position.  When  applied  to  young  children  it  is 
well  to  use  indiarubber  bags  in  flannel.  The  most  perfect  way  of  ap- 
plying cold  is  by  Leiter's  lead  tubes,  coiled  closely  and  accurately  round 
the  part,  whilst  a  slow  constant  stream  of  cold  or  iced  water  passes 
through  them  and  is  regulated  by  a  screw  clip  on  the  indiarubber  tube 
connecting  them  with  a  can  of  water  above  the  bed. 

Astringents. — In  inflammations  of  the  skin,  and  especially  of 
mucous  membranes,  astringents  seem  to  cause  contraction  of  the  vessels 
and  tissues  generally,  and  therefore  to  act  beneficially.  The  more  acute 
the  case  the  milder  the  astringent ;  acetate  of  lead  is  one  of  the  least 
irritating.    Most  of  these  bodies  are  antiseptic. 

local  bleeding-  in  certain  cases,  e.g.  acute  iritis,  otitis  media,  and 
orchitis,  has  an  excellent  effect,  quickly  relieving  pain,  and  being  often 
followed  by  subsidence  of  symptoms.  It  may  be  effected  by  the  appli- 
cation of  leeches,  by  the  opening  of  two  or  three  small  veins,  like  those 
of  the  scrotum,  by  cupping,  punctures,  or  scarifications.  How  local 
bleeding  acts  is  unknown  ;  sufficient  blood  is  not  taken  to  depress  the 
pulse,  and  even  if  it  were  drawn  directly  from  the  vessels  of  the  affected 
part  these  would  fill  again  immediately.  The  effect  of  scarifications  and 
cupping  is  doubtless  due  in  great  measure  to  the  escape  of  exudation  and 
relief  of  tension,  but  this  does  not  account  for  the  effect  of  leeching. 
Some  suggest  that  a  reflex  contraction  of  the  vessels  of  the  inflamed 
part  is  caused. 
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Leeches  should  not  be  applied  to  loose  tissues  (eyelid,  prepuce)  or 
they  will  be  followed  by  oedema.  To  make  them  bite,  wash  the  part 
well  and  smear  a  little  milk  on  it,  or  make  some  punctures  with  a  lancet 
and  apply  the  leeches  to  them.  Hold  the  animals  in  a  cloth,  not  with 
exposed  ringers ;  or  put  them  in  a  test-tube,  and  keep  their  heads 
thus  applied  to  the  skin.  Never  pull  them  off  forcibly,  but  touch  them 
with  salt,  when  they  come  off.  Bleeding  may  be  encouraged  by  fomen- 
tation, if  necessary.  To  stop  it — and  this  should  always  be  done  before 
a  patient  is  left  for  the  night — use  perchloride  of  iron  or  small  bits  of 
matico  leaf  pressed  for  a  few  minutes  on  the  dried  bites.  A  full-sized 
leech  will  draw  two  drachms,  and  another  drachm  may  flow  afterwards. 

Wet  cupping  is  never  done  now,  but  dry  cupping  is  still  used 
in  inflammation  of  internal  organs,  especially  the  kidney.  Cupping 
glasses  in  which  the  air  has  been  rarefied  by  holding  them  a  very  short 
time  over  a  large  spirit -flame  are  applied  to  the  skin  of  the  loin  or  other 
part ;  rapidly  the  skin  rises  into  the  glass  as  the  air  cools,  the  subcu- 
taneous vessels  become  full  of  blood  and  many  capillaries  rupture.  This 
is  repeated  several  times.  It  appears  to  influence  beneficially  the 
circulation  through  the  deep  organ,  but  we  do  not  know  how  it  acts. 

Counter -irritation  is  another  mode  of  treatment  of  which  the 
action  is  obscure,  but  its  chief  effect  is  probably  a  reflex  contraction  of 
the  deep  vessels  :  for  the  few  superficial  vessels  dilated  by  a  blister  and 
the  amount  of  fluid  in  the  bulla  can  scarcely  have  any  effect  on  the 
circulation  at  large,  and  Brown-Sequard  caused  contraction  of  the 
renal  vessels  by  irritation  of  the  skin  of  the  loin.  It  is  a  very  different 
matter  when  dilatation  of  all  the  abdominal  or  cutaneous  vessels  is 
caused  to  relieve  superficial  or  visceral  inflammations  respectively. 

Counter-irritation  is  used  to  check  some  acute  deep  inflammations, 
e.g.  laryngitis,  bronchitis ;  or  to  promote  absorption  in  chronic  inflam- 
mations, e.g.  chronic  synovitis  or  arthritis.  Never  counter-irritate  over 
pus,  nor  near  he  seat  of  an  acute  inflammation  until  its  activity  has 
been  subdued. 

The  commoner  counter-irritants  are :  lin.  eamph.  co.,  tr.  iodi,  lin. 
iodi,  lin.  ol.  crotonis ;  ung.  hydrarg.  co.  (Scott's  dressing),  ung. 
sabinae  ;  liq.  and  empl.  cantharidis  ;  the  actual  cautery. 

3.  The  relief  of  tension  from  exudation. — Elevation,  belladonna, 
and  frequent  fomentation,  with  uniform  pressure  h  it  can  be  borne,  will 
frequently  reduce  very  great  tension  from  oedema  in  twenty-four  hours. 
Should  these  means  fail,  should  pain  be  great  or  sloughing  imminent, 
multiple  punctures  with  a  lancet,  or  fewer  short  incisions  as  long  as  a 
scalpel  is  wide,  may  be  made  here  and  there  into  the  subcutaneous 
tissue,  superficial  veins  being  avoided,  The  part  must  then  be  well 
fomented,  or  placed  in  a  warm  bath,  a  little  bleeding  being  beneficial. 

4.  The  alleviation  of  pain. — This  will  be  effected  in  many  cases 
by  measures  undertaken  for  the  foregoing  reasons,  e.g.  the  removal  of  all 
sources  of  irritation,  the  provision  of  rest,  and  especially  the  relief  of 
tension  within  the  tissues  by  elevation,  punctures,  or  incisions.  Both 
heat  and  cold  have  a  numbing  effect,  and  it  is  common  to  use,  combined 
with  heat,  a  mixture  of  equal  parts  of  ext.  bellad.  and  glycerine  painted 
thickly  on  the  surface  (carefully  avoiding  any  broken  skin),  and  renewed 
with  every  fomentation  or  less  often.  The  belladonna  is  believed  to  have 
the  additional  advantage  of  causing  contraction  of  the  vessels.  Used 
thus,  even  on  large  surfaces,  it  very  rarely  causes  symptoms  of  poisoning. 
Cold  lotio  plumbi  fort,  as  an  evaporating  lotion  has  a  markedly  soothing 
and  constringent  effect,  and  Hutchinson's  method  of  allowing  a  lead  and 
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opium  lotion  to  drip  on  to  lint  covering  a  stump  or  operation  wound  acts 
well,  lead  being  an  excellent  antiseptic.  Should  local  means  fail,  bromide 
of  potash,  chloral,  conium,  hyoscyamus,  belladonna,  or  opium  may  be 
given  by  mouth ;  or,  in  place  of  the  latter,  which  disturbs  digestion, 
furs  the  tongue,  and  confines  the  bowels,  morphia  may  be  used  sub- 
cutaneously,  its  ill  effects  being  less  marked. 

These  are  the  remedies  usually  employed  to  combat  inflammation. 
In  the'  following  pages  the  special  use  of  each  will  be  pointed  out. 

General  treatment. — Th  e  patient '  s  room  should  be  quiet ,  thoroughly 
ventilated,  and  kept  at  a  temperature  of  60°-64° ;  the  patient  should 
not  be  too  warmly  covered. 

Diet. — Waste  is  so  rapid  during  fever,  inflammatory  or  other,  that 
the  patient  requires  as  much  of  the  most  nourishing  food  as  he  can  take : 
but  digestion  is  almost  always  disordered,  and  of  this  the  state  of  the 
tongue  and  bowels  and  the  patient's  feelings  are  the  index.  Earely,  a 
patient  enjoys  even  solid  food  when  highly  febrile.  Always  give  most 
food  when  the  temperature  is  low.  In  severe  cases  food  must  be  given 
in  small  quantities  and  often,  and  all  must  be  fluid ;  meat  broths, 
and  jellies,  whey,  barley  water,  lemonade  and  acid  fruit  drinks,  arrow- 
root, and  similar  farinaceous  foods,  milk,  raw  eggs  beaten  up  in  milk, 
egg  and  brandy  mixture  (B.  P.)  or  egg-flip,  peptonized  milk  gruel  or 
beef-tea.  Milk,  eggs,  and  the  peptonized  foods  are  the  most  important. 
In  milder  forms,  or  with  recovery,  give  first  milk  puddings  containing 
eggs,  boiled  white  fish,  and  then  chicken,  game,  and  roast  mutton. 
Plenty  of  drink  should  be  given  throughout.  The  value  of  stimulants 
in  large  quantities  to  tide  over  a  few  hours  of  danger  from  cardiac 
failure  seems  established.  But  it  is  doubtful  whether  frequent  stimula- 
tion of  the  heart  and  other  tissues  does  good  in  prolonged  fevers  ;  here 
stimulants  should  be  used  as  sparingly  as  possible.  It  is  the  custom 
with  many  surgeons,  however,  to  give  large  quantities  of  alcohol  in 
hectic  fever  and  in  the  typhoid  state.  Small  quantities  with  food  may 
sometimes  aid  digestion  and  whet  appetite. 

1.  The  great  majority  of  surgical  fevers  appear  to  be  secondary  to 
some  local  lesion  whence  pyrogenous  material  is  absorbed  into  the 
blood ;  in  their  treatment,  therefore,  attention  is  naturally  first  directed 
to  the  sources  of  absorption  with  a  view  to  removing  their  cause. 
If  a  wound  is  present,  always  look  to  it  first ;  see  that  it  is  well  drained, 
that  the  discharges  are  kept  as  sweet  as  possible  by  use  of  antiseptics ; 
endeavour  to  subdue  any  inflammation  ;  open  any  collection  of  pus. 
The  prophylaxis  of  fever  is  even  more  important  than  its  cure,  and 
may  be  effected  in  the  case  of  the  septic  and  infective  diseases  of  wounds 
by  antiseptic  treatment. 

2.  A  rare  cause  of  nervous  fever  is  the  direct  pressure  of  a  large  clot 
upon  the  brain,  and  this  must  naturally  be  treated  by  trephining  and 
removal  of  the  clot. 

When  local  means  fail  or  are  unavailable,  resort  must  be  had  in 
severe  cases  to  general  anti-pyretic  treatment. 

Means  of  reducing-  temperature : — The  general  cold  bath,  the 
cold  pack,  cold  sponging,  and  Thornton's  ice-cap,  consisting  of  Leiter's 
lead  tubes  coiled  into  the  shape  of  a  close  fitting  skull-cap,  placed  upon 
the  head  and  kept  cool  by  the  circulation  of  iced  water.  The  latter  is 
a  very  effective  and  most  convenient  method.  In  prolonged  fevers  these 
remedies  should  be  used  to  prevent  the  rise  to  the  maximum,  not  con- 
tinuously. During  the  cold  bath  and  cold  pack  especially,  the  rectal 
temperature  should  be  carefully  watched ;  it  will  fall  2°-3°  after  cessa- 
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tion  of  treatment,  and  if  too  much  depressed,  marked  shock  may  result. 
Of  drugs,  quinine  in  5  gr.  doses  every  3  or  4  hours,  or  in  one  20  to  40 
gr.  dose,  is  that  most  often  used ;  the  headache  and  deafness  it  causes 
are  often  distressing.  Salicylic  acid  has  a  similar  but  less  powerful 
effect,  and  is  of  value  chiefly  in  rheumatic  affections.  Aconite  in  doses 
of  v\  j.  every  5  minutes,  up  to  v\xx.  or  xxx.,  affords  great  relief  in  the  early 
stages  of  inflammatory  fever,  softening  the  pulse,  moistening  the  skin, 
and  relieving  headache ;  it  must  not  be  given  in  prolonged  fevers,  nor 
where  the  heart  is  already  weak. 

Confined  bowels  often  increase  fever,  especially  of  the  inflammatory 
type ;  and  in  most  cases  of  this  sort  a  saline  purge  acts  well  at  the  be- 
ginning. It  must  be  remembered,  however,  that  when  a  patient  is 
taking  little  food,  his  bowels  will  not  act  naturally  every  day. 

In  chronic  inflammation,  of  tubercular  origin  especially,  cnang-e  of 
air  is  most  beneficial,  that  of  the  seaside  being  generally  preferable.  So 
also  after  exhausting  suppuration  or  fever,  such  change  greatly  quickens 
both  general  and  local  restoration.  Weakly  patients  must  not  be  sent 
to  cold  bracing  places  at  first ;  external  warmth  is  as  helpful  to  them  as 
pure  air.    Endeavour  in  every  way  to  strengthen  the  general  health. 


CHAPTEE  IV. 

ULCERATION. 

Definition. — Ulceration  means  erosion  of  tissues,  the  destruction 
progressing  for  the  most  part  without  the  formation  of  visible  masses  of 
dead  tissue,  and  being  therefore  molecular  as  contrasted  with  the 
molar  destruction  which  constitutes  gangrene. 

An  ulcer  is  an  open  sore  formed  by  the  above  process,  the  epithe- 
lium being  completely  destroyed  at  some  points,  though  here  and  there 
the  interpapillary  portions  may  be  left ;  but  in  the  deeper  kinds  loss  of 
substance  may  affect  every  tissue  of  a  part  down  to  the  bones.  This 
excludes  cases  of  intertrigo  and  vesication  in  which  the  horny  layer  only 
of  the  epithelium  is  lost ;  also  cases  in  which  the  papillae  covered  by 
epithelium  are  enlarged,  as  in  mucous  tubercles,  and  the  granular  condi- 
tion of  mucous  membranes  which  results  from  prolonged  purulent  catarrh. 
The  term  ulcer  is  applied  also  to  erosions  of  surfaces  other  than  cutaneous 
or  mucous,  e.g.  of  a  cardiac  valve  or  of  articular  cartilage. 

Molecular  death  is  essential  to  the  formation  of  an  ulcer,  and  may 
be  brought  about  by  inflammation  or  by  degeneration,  as  is  best  seen  in 
malignant  ulcers. 

Etiology.  Predisposing  causes. — All  influences  which  depress 
the  vitality  of  the  whole  body  or  of  the  tissues  of  a  part.  Such  are — 
{general)  the  liability  to  tubercle  or  scrofula ;  gout,  scurvy,  severe 
syphilis,  old  age  ;  malnutrition  and  anaemia  : — (local)  distance  from  the 
heart  (lower  limb) ;  incompetent  heart,  degenerate  arteries,  varicose 
veins ;  the  existence  of  the  milder  degrees  of  inflammation ;  sudden  and 
extensive  lesions  of  the  cord  from  injury,  inflammation,  or  haemorrhage, 
resulting  in  acute  paraplegia ;  rare  lesions  of  the  brain  generally  from 
haemorrhage  or  wound,  producing  hemiplegia  ;  loss  of  sensation  in  a  part 
from  injury  of  sensory  nerves. 
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Exciting-  causes. — Inflammatory  ulcers  are  due  to  the  causes  of 
inflammation  acting  upon  surfaces  with  intensity  sufficient  to  produce 
slow  death  of  the  tissues.  Ordinary  injuries  of  all  kinds,  the  irrita- 
tion of  septic  discharges,  and  infection  of  the  tissues  by  pathogenic 
organisms.  As  with  abscess  so  with  ulceration,  it  is  probable  that  the 
cause  in  '  spontaneous  '  cases  is  some  micro-organism ;  many  are  due  to 
some  specific  virus,  as  the  tubercular  or  syphilitic. 

Lack  of  blood  supply,  from  pressure  of  the  multiplying  cells  on  their 
vessels,  is  regarded  as  a  main  cause  of  ulceration  of  malignant  growths  ; 
but  short  life  and  tendency  to  early  degeneration  may  well  be  character- 
istic of  the  cells.  Inflammation  probably  plays  a  part  in  the  production 
of  many  malignant  ulcers.  The  degeneration  and  disintegration  of 
tubercle,  an  inflammatory  product,  connects  the  inflammatory  and 
degenerative  forms  of  ulcer. 

Pathology  of  an  inflammatory  ulcer. — This  is  the  pathology 
of  the  formation  of  an  abscess,  but  the  process  occurs  in  a  surface- 
tissue,  not  deeply  in  the  substance  of  parts.  Advancing  from  the 
margin  towards  the  centre  of  an  inflamed  area  in  which  ulceration  is 
about  to  occur,  we  should  find  first,  active  hyperemia  with  increased 
fluid  exudation  ;  then  progressive  slowing  of  the  circulation  in  fully 
dilated  vessels,  arrest  of  leucocytes,  and  finally  of  red  corpuscles, 
escape  of  both  with  fluid  into  the  tissues,  stasis  and  finally  thrombosis  at 
the  centre,  which  appears  blue  in  contrast  to  the  red  skin  round  about. 
The  cuticle  here  is  raised  by  fluid  and  easily  brushed  off,  leaving  a  raw 
surface.  Fermentative  changes  will  now  probably  increase  the  irritation, 
so  also  may  improper  dressing.  Leucocytes  in  great  number  infiltrate 
the  dying  or  dead  central  tissues,  which  quickly  disappear  before  them  ; 
then  the  cells  also  die  and  come  away  with  exuded  fluid  and  fine  particles 
of  dead  tissue  which  have  escaped  absorption  and  have  become  detached. 
Living  leucocytes,  too,  wander  to  the  surface.  If  the  irritation  continue, 
ulceration  will  advance,  either  base  or  edges  or  both,  breaking  down  and 
coming  away  in  the  discharge  as  above  described.  The  irritation  may 
at  any  time  increase  and  cause  the  death  of  portions  of  tissue  so  con- 
siderable (sloughs)  that  white  corpuscles  fail  to  erode  them  and  they 
adhere  for  a  time  to  the  surface  of  the  ulcer.  These  cases  connect, 
ulceration  with  inflammatory  gangrene.  Fig.  3  really  represents  an  ulcer. 

When  extension  of  ulceration  ceases  either  at  certain  parts  or  uni- 
versally, granulation  tissue  develops  and  the  surface  cleans,  i.e.  all  shreds 
of  dead  tissue  are  cast  off  and  the  base  becomes  bright  red  and  covered 
with  closely-set  rounded  prominences,  the  size  of  small  pins'  heads,  each 
of  which  consists  of  a  central  capillary  loop  surrounded  by  cells,  and 
possessing  neither  nerves  nor  lymphatics.  These  structures  are  called 
granulations,  and  give  the  name  to  the  round-celled  vascular  tissue  of 
which  they  consist.  They  are  not  tender,  and  do  not  bleed  readily.  As 
they  develop  the  discharge  becomes  healthy  pus.  Growing  rapidly,  pro- 
bably both  by  multiplication  of  its  own  cells  and  by  development  of 
leucocytes  escaped  from  its  vessels,  it  fills  up  all  irregularities  and  then 
advances  almost  to  the  level  of  the  skin.  When  only  a  gentle  slope  is 
left  from  the  margin  to  the  floor,  epithelium  shoots  in  from  the  former  and 
gradually  covers  the  surface.  The  epithelial  cells  most  probably  arise 
only  from  the  epithelium  at  the  margin,  but  some  think  that  they  spring 
also  from  flattened-out  leucocytes.  The  granulation  tissue  in  the  deeper 
parts  forms  fibroid  tissue  rapidly  (p.  29),  and  this  contracts,  drawing  to- 
gether the  margins  of  the  ulcer.  The  amount  of  contraction  possible 
varies  with  the  mobility  of  the  surrounding  skin,  but  the  ultimate  scar  is 
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generally  much  smaller  than  the  original  raw  surface  and  may  be  (as  in 
the  scrotum)  comparatively  insignificant. 

Clinically,  ulcers  are  primarily  grouped  in  3  classes  :  1.  Simple  or 
traumatic,  due  to  injuries  and  probably  to  infection  by  common 
organisms.  2.  Specific,  due  to  a  virus  like  the  tubercular  or  syphilitic. 
3.  SEalignant.  The  two  former  inflammatory  groups  will  alone  be 
dealt  with  now. 

Situation. — Ulcers  may  occur  anywhere  on  cutaneous  or  mucous 
surfaces  ;  on  the  latter  they  are  generally  specific,  on  the  former  often  so. 
The  leg  is  far  more  commonly  affected  than  other  parts,  being  rather 
imperfectly  nourished,  most  exposed  to  injury,  often  the  seat  of  varicose 
veins  and  of  degenerate  arteries. 

There  are  many  varieties  of  the  simple  inflammatory  ulcer  of  which 
the  following  are  the  chief,  with  their  characteristics.  In  describing  an 
ulcer  it  is  necessary  always  to  note  the  condition  of  the  base,  the  edge, 
the  surrounding  parts,  the  discharge,  and  also  pain  and  tenderness. 

Every  ulcer  has  two  stages,  nealing-  and  spreading-,  and  often  a 
third  when  it  is  stationary.  The  healing-  ulcer  is  taken  as  the  standard 
with  which  all  others  are  compared.  Its  base  is  formed  of  healthy 
granulations  (p.  38),  is  not  adherent  to  deeper  parts,  and  passes  gently 
into  the  edge.  This  is  formed  by  a  fringe  of  epithelium  in  which  three 
zones  are  often  seen  on  drying  the  edge.  Starting  from  the  granulations, 
first  a  narrow  red  line,  contrasting  with  the  moist  granulations  and  con- 
sisting of  a  single  layer  of  cells  ;  then  a  bluish  band,  several  cells  thick  ; 
and  lastly  a  white  broader  band  of  sodden  epithelium,  outside  which  is 
normal  skin.  The  surrounding  parts  are  normal  to  the  eye  and  touch, 
and  the  discharge  is  good  pus,  unless  the  part  is  aseptic  and  carefully 
dressed,  when  a  serous  fluid  only  escapes.  There  is  no  pain  or  tenderness. 

The  object  of  treatment  is  to  protect  from  all  irritation,  and  is  best 
effected  by  using  some  absorbent  substance  impregnated  with  a  mild  anti- 
septic, and  changing  the  dressing  as  seldom  as  possible.  Wash  the  ulcer 
and  parts  around  with  carbolic  or  mercuric  chloride  lotion,  cover  the  sore 
with  protective,  and  apply  a  good  pad  of  gauze,  salicylic  or  iodoform 
wool.  Another  excellent  plan  is  to  dust  a  sore  with  crystalline  iodoform 
and  then  cover  it  with  a  good  pad  of  wool  and  leave  it  perhaps  for  days. 
Or  the  sore  may  be  dressed  once  or  twice  a  day  with  boracic  or  salicylic 
ointment,  or  with  boracic  lint  and  lotion.  To  apply  the  latter,  or  any 
moist  dressing,  cut  a  pattern  of  the  ulcer  in  protective  and  diminish  it 
as  the  ulcer  heals.  From  this  cut  a  bit  of  lint,  wring  ifc  out  of  the 
lotion  and  lay  it  in  the  sore  ;  two  or  three  bits  may  be  used  if  this  is 
deep.  Cover  the  lint  with  a  bit  of  oiled  silk,  |  inch  to  |  inch  larger  than 
it  in  all  directions.  No  bit  of  lint  must  be  exposed  or  it  will  dry,  and 
matter  will  bag  beneath  it.  The  latter  dressings  require  changing  once 
or  twice  daily  to  keep  things  sweet.  At  each  dressing  a  little  boracic 
lotion,  or  carbolic  (1  in  40)  if  the  ulcer  is  foul,  should  be  run  over  the 
sore  from  a  little  wool  steeped  in  it,  and  the  surrounding  parts  should 
be  gently  cleaned.    The  wool  should  then  be  burnt. 

Occasionally  the  granulations  are  too  luxuriant,  projecting  consider- 
ably beyond  the  level  of  the  skin,  and  preventing  epithelium  from 
shooting  in.  Nicely  adapted  pressure,  especially  over  the  granulations 
at  the  edge  by  means  of  a  ring  or  two  of  lint  placed  outside  the  oiled 
silk,  often  suffices  ;  a  lotion  of  sulphate  of  zinc  or  copper  may  be  used 
as  an  astringent ;  or  the  marginal  granulations  may  be  rubbed  down 
-every  other  day  with  caustic. 

As  an  ulcer  heals  it  is  often  found  that  islets  of  epithelium  appear 
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on  its  base,  where  interpapillary  portions  of  the  rete  malpighii  have 
escaped  destruction,  and  greatly  hasten  healing.  In  large  sores  on  firm 
parts,  a  time  is  sooner  or  later  reached  when  contraction,  and  with  it 
spread  inwards  of  epidermis,  ceases.  The  healing  of  such  sores  may  be 
much  hastened  by  Beverdin's  skin-grafting-.  For  this  to  succeed,  the 
ulcer  must  be  granulating,  and  the  discharge  moderate  and  not 
markedly  septic.  Little  snicks  of  skin  including  just  the  tips  of  the 
papillae  (the  deeper  cells  of  the  rete  being  the  essential  part)  are  pinched 
up  with  forceps  and  cut  off  with  scissors  from  the  arm  or  other  part, 
and  placed  here  and  there  on  the  surface  ;  each  is  covered  by  a  bit  of 
protective,  and  over  all  a  wool  or  boracic  dressing  is  placed  and  left  for 
three  or  four  days.  Often  the  grafts  seem  to  disappear  as  the  opaque 
horny  layer  desquamates ;  but  if  successful,  they  reappear  in  three  or 
four  days  as  little  white  islands  whence  cuticle  spreads.  Unless  con- 
traction of  the  base  goes  on  at  the  same  time,  the  scars  are  always  liable 
to  break  down.  A  case  of  syphilitic  infection  by  a  graft  taken  from  a 
man  suffering  from  early  secondary  syphilis  has  been  recorded. 

In  the  treatment  of  every  ulcer,  rest  with  slight  elevation  of  the  part 
is  favourable  ;  at  night  the  foot  of  the  bed  should  be  raised.  Bandages 
must  be  carefully  applied  with  uniform  pressure,  and  constriction  above 
the  sore  specially  avoided,  the  roller  being  always  pinned  and  not 
tied. 

The  spreading  ulcer.  The  base  is  smooth  or  irregular,  covered 
by  a  thin  grey  or  yellow  layer  of  disintegrating  dead  tissue  ;  edge  sharply 
cut,  irregular,  perhaps  a  little  undermined,  surrounding  parts  infiltrated 
and  hyperaemic  for  a  short  distance  round ;  discharge  watery,  turbid 
from  leucocytes  and  microscopic  debris  of  tissue  ;  pain  and  tenderness 
may  be  great. 

The  inflamed  ulcer  is  characterised  by  the  above  signs  in  a  marked 
degree:  redness,  heat,  and  swelling  spreading  widely  from  the  margin  and 
the  part  being  the  seat  of  constant  pain  especially  when  dependent.  The 
discharge  is  often  sanious  and  small  sloughs  may  form.  The  true 
sloughing  ulcer  is  generally  due  to  the  irritation  of  a  specific  virus. 

Treatment. — If  rest,  elevation,  some  mild  antiseptic,  and  uniform 
pressure  do  not  remove  these  conditions,  boracic  fomentations  changed 
every  three  hours  are  the  best  application.  In  some  cases  of  ulcer  slowly 
spreading  without  obvious  cause  and  probably  from  an  infective  process, 
salicylic  ointment  containing  gr.  xx.  or  xxx.  ad  ^ j.,  acts  admirably. 

The  irritable  ulcer  is- characterised  chiefly  by  severe  nocturnal  pain. 
Generally  situate  near  one  or  other  malleolus,  it  is  usually  small, 
shallow,  with  a  fixed  irregular  base  — pits  and  prominences  alternating ;  the 
edge  and  parts  around  are  often  chronically  infiltrated ;  the  discharge 
watery.  On  going  over  the  surface  carefully  with  the  blunt  end  of  a 
probe,  one  or  more  spots  may  probably  be  found  which  are  exquisitely 
tender.  A  nerve  exposed  here  is  supposed  to  be  the  cause  of  the  pain  ; 
and  the  irritation  of  it  seems  to  inhibit  healing.  If  ordinary  treatment 
and  the  use  of  anodyne  ointments,  especially  ung.  plumb,  acetatis, 
fails,  the  whole  base  of  the  ulcer  may  be  destroyed  with  caustic,  or  the 
tender  spots  may  be  found  and  little  cuts  made  just  above  them  to  divide 
the  exposed  nerves  (Hilton). 

The  weak  or  oedematous  ulcer  is  characterised  by  large  pale 
swollen  granulations  projecting  above  the  level  of  the  skin.  It  frequently 
results  from  poulticing. 

Astringent  applications,  or  iodoform  with  a  wool-dressing,  and  uniform 
compression  will  generally  set  matters  right. 
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The  indolent  or  callous  ulcer.  This  is  one  of  the  commonest 
forms  in  out-patient  practice.  The  base  is  smooth  and  glassy,  and  of  a 
pale  ashy  colour,  like  a  mucous  membrane.  Sometimes,  however,  it 
displays  a  crop  of  weak  fungous  granulations ;  foul  sloughs  which  take 
long  to  separate  are  common.  The  edge  rises  almost  vertically,  is  very 
thick  and  hard  from  inflammatory  infiltration,  which  extends  widely  into 
the  tissues  round  about.  Frequently  too  the  base  rests  upon  deep  fascia, 
or  dense  infiltration  extends  between  it  and  a  subjacent  bone ;  so  the 
ulcer  does  not  move  over  subjacent  parts.  The  discharge  is  ichorous, 
often  very  offensive,  and  produces  an  eczematous  condition  of  surround- 
ing parts.    Pain  and  tenderness  are  slight  or  absent. 

These  ulcers  last  for  months  or  years,  now  better  now  worse;  in  the 
early  stages  perhaps  healing  completely  once  or  twice,  but  soon  breaking- 
down  again.  They  may  be  quite  stationary  for  long  periods,  but  gener- 
ally gain  ground  on  the  whole,  ultimately  covering  many  square  inches 
and  perhaps  extending  horizontally  around  the  limb,  producing  a  more 
or  less  complete  annular  ulcer. 

Treatment. — The  two  special  obstacles  to  healing  in  this  form  are 
the  irritation  of  the  foul  discharge  and  the  rigidity  of  the  base  and 
edges  from  inflammatory  thickening. 

It  is  very  difficult  to  render  the  part  sweet.  The  part  may  be 
thoroughly  cleansed  with  sublimate  lotion,  dried,  sprinkled  with  iodoform, 
covered  with  a  uniformly  thick  layer  of  salicylic  wool,  and  kept  firmly 
bandaged  from  the  foot  up  ;  or  boracic  fomentations  frequently  changed 
will  render  a  foul  ulcer  fairly  sweet  in  two  or  three  days,  when  some 
more  permanent  antiseptic  dressing  may  be  applied.  A  general  appli- 
cation of  caustic  to  the  base  and  edges  may  precede  the  above  treatment. 
Filling  the  cavity  of  the  ulcer  with  ung.  resinas  or  iodide  of  starch  some- 
times acts  well.    Eest  and  elevation  are  very  helpful. 

Constant  pressure  is  employed  to  remove  thickening,  either  by  care- 
ful firm  bandaging  with  a  calico  bandage,  by  strapping  according 
to  Baynton's  plan,  or  by  the  application  of  Martin's  'strong  rubber 
bandage.' 

Before  strapping  an  ulcer  the  discharge  should  be  fairly  sweet  unless 
the  strapping  can  be  daily  renewed.  The  part  being  quite  clean  and 
dry,  place  a  pad  of  boracic  lint,  three  or  four  layers  hick,  and  consider- 
ably larger  than  the  ulcer,  over  it.  Then  beginning  1  inch  below  the  sore 
apply  straps  1^  inch  broad  and  once  and  a  half  the  circumference  of  the 
limb  and  pad  in  length,  up  to  1  inch  above  the  sore.  The  centre  of  each 
strap  should  be  placed  opposite  to  (not  over)  the  centre  of  the  ulcer  and 
the  ends  crossed  over  the  pad  ;  each  strap  should  cover  two-thirds  of  the 
strap  below  it.  They  may  be  drawn  pretty  tight,  but  the  compression 
must  be  uniform,  and  the  parts  below  must  be  supported  by  a  firm  band- 
age.   The  strapping  may  be  changed  twice  a  week. 

Martin's  bandage  is  applied  on  the  naked  sore.  Before  rising  it  is 
to  be  coiled  round  the  limb,  from  foot  to  knee,  only  just  tight  enough  to 
keep  its  position  ;  when  standing  the  limb  swells  and  the  bandage  gets 
tighter.  If  the  discharge  is  very  free  a  layer  of  antiseptic  wool  may  be 
laid  over  the  ulcer.  At  night,  the  bandage  is  to  be  sponged  and  hung  up  to 
dry  ;  the  leg  is  to  be  well  washed  with  boracic  lotion  and  the  ulcer 
dressed  with  it  or  with  some  other  application  containing  no  oil.  In 
the  morning  the  limb  is  to  be  again  washed,  dried,  powdered  with  oxide 
of  zinc  and  starch  (a  a),  boracic  acid,  3j.  ad  Jj.,  and  the  bandage  applied. 
The  perspiration  and  discharge  often  excite  a  troublesome  dermatitis, 
which  may  render  the  employment  of  this  bandage  impossible.  The 
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boracic  acid  and  dusting  powder  are  efficacious  in  preventing  this ;  and 
after  a  time,  a  limb  is  often  less  irritated  than  at  first. 

In  the  case  of  chronic  ulcers  affecting  patients  of  the  gouty,  bloated, 
free-living  sort,  stout  women  at  the  menopause,  or  persons  liable  to  con- 
gestive headache,  purgatives  should  be  freely  used  during  the  cure,  and 
for  some  time  after  it,  F.  112,  113.  With  these  safeguards  against  the 
ill  consequences  of  suppressing  a  habitual  flux,  ulcers  on  the  legs  may  be 
safely  healed — if  this  is  possible. 

The  varicose  ulcer  is  one  predisposed  to  and  maintained  by  the 
presence  of  varicose  veins.  The  impaired  circulation  in  the  part  leads 
first  to  malnutrition  ;  exudation  is  increased,  and  after  a  time  chronic 
thickening  of  the  connective  tissue  results.  Slight  causes  then  excite 
chronic  inflammatory  congestion  of  the  skin  in  the  lower  half  of  the 
leg,  whence  the  step  to  ulceration  is  a  short  one.  Or  when  an  ulcer  is 
produced  by  other  causes,  this  congestion  and  heightened  intravas- 
cular pressure  prevent  healing.  Or  an  ulcer  may  remain  after  the 
bursting  of  a  varicose  vein ;  against  the  occurrence  of  which  accident 
every  patient  with  varicose  veins  should  be  prepared  by  his  surgeon. 

The  actual  sore  may  assume  any  of  the  forms  found  above  and 
requires  similar  treatment ;  but  rest  and  elevation  are  specially  im- 
portant in  severe  cases,  or  the  use  of  an  elastic  stocking  or  Martin's 
bandage  when  the  patient  can  walk  about.  In  bad  cases,  it  may  be 
advisable  to  obliterate  surrounding  veins. 

Menstrual  ulcer  is  the  name  given  to  ulcers  occurring  in  chlo- 
rotic  women,  and  exuding  a  sanguineous  fluid  at  the  time  of  their  monthly 
discharge,  if  this  be  absent.  Wounds  made  in  operating  may  do  the 
same.  The  chlorosis  must  be  remedied  and  the  ulcer  treated  according 
to  its  state. 

General  points  in  treatment  of  ulcers.  —  Seek  carefully  for 
the  predisposing  and  exciting  causes,  with  a  view  to  removing  or  speci- 
fically opposing  them  ;  malnutrition,  syphilis,  tubercle,  gout,  and  vari- 
cose veins  are  specially  important  among  the  former  ;  among  the  latter, 
decomposition  of  discharges,  specific  irritants,  mechanical  injuries  (fric- 
tion, &c),  a  dependent  position,  and  garters. 

Many  ulcers  must  be  treated  whilst  patients  go  about ;  but  in  severe 
cases,  or  where  it  is  important  to  heal  the  sores  as  speedily  as  possible, 
rest  in  the  horizontal  position  with  the  leg  a  few  inches  above  the  level 
of  the  head  should  always  be  insisted  upon,  and  will  often  change  the 
course  of  an  ulcer.  Under  any  circumstances,  long  standing  is  worse 
than  walking,  and  when  sitting,  an  ulcerated  leg  should  always  be  placed 
on  the  seat  of  a  chair.  The  foot  of  the  bed  may  with  advantage  be 
raised  at  night. 

Sponge-grafting-. — When  a  deep  ulcer  is  fairly  sweet,  its  filling  up 
may  be  aided  by  laying  on  its  floor  a  very  thin  layer  of  de-silicised  aseptic 
Turkey  sponge  :  this  will  be  invaded  and  subsequently  eroded  (p.  30)  by 
leucocytes  among  which  new  vessels  shoot.  As  one  layer  disappears, 
others  may  be  laid  on.    The  dressings  must  be  infrequent. 

The  question  of  amputation  occasionally  arises  in  the  case  of  ulcers 
of  very  large  size,  and  especially  when  of  annular  form.  A  wide  ulcer  of 
this  kind  is  scarcely  curable.  Again,  these  ulcers  may,  by  pain  and  dis- 
charge, be  wearing  a  patient  out ;  or  they  may  be  capable  of  healing  under 
favourable  circumstances,  but  break  down  in  spite  of  all  possible  care 
directly  the  duties  of  life  are  resumed — perhaps  because  the  scar  is  very 
tight  and  adherent  to  deep  parts,  or  in  a  situation  very  liable  to  injury. 
Lastly,  the  healing  of  an  ulcer  situate  in  the  flexor  fold  of  a  joint  may 
render  the  limb  useless  by  its  contraction. 
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Fistula  and  Sinus. 

Fistula  or  sinus  is  an  ulcer  folded  into  the  form  of  a  tube,  and 
it  is  generally  of  the  callous  type ;  i.e.,  its  surface  is  smooth  and  glassy, 
its  surroundings  dense,  and  often  of  cartilaginous  hardness.  Large 
Ted  granulations  ('  pouting  ')  not  uncommonly  project  from  its  orifice. 

A  fistula  runs  between  a  mucous  and  cutaneous  or  two  mucous 
surfaces  ;  a  sinus  simply  penetrates  among  the  tissues. 

Causes. — Destruction  by  wound  or  other  injury  of  the  wall  of  a 
mucous  channel  and  of  the  skin-surface  over  it,  or  the  bursting  of  an 
abscess  which  opens  on  one  or  other  or  Iboth  kinds  of  surface ;  and  the 
openings  fail  to  close.  This  failure  to  close  may  be  due  (1.)  To  excessive 
destruction  of  tissue,  as  in  some  cases  of  artificial  anus.  (2.)  To  the 
presence  of  some  irritant  at  the  bottom,  as  a  sequestrum  or  tubercular 
gland.  (3.)  To  irritation  by  friction  from  voluntary  or  involuntary 
movements  of  muscles.  (4.)  Imperfect  drainage.  (5.)  To  the  passage 
of  irritant  substances — saliva,  faeces — along  the  track. 

Treatment.— (1.)  Remove  any  foreign  body,  and  prevent  the  passage 
of  irritants  through  the  aperture,  as  by  drawing  off  all  urine,  or  by 
providing  free  drainage  in  another  direction. 

(2.)  Give  rest  by  fixation,  uniform  pressure,  or  division  of  muscles 
{e.g.,  sphincter  ani). 

(3.)  Provide  perfect  drainage  by  the  insertion  of  tubes,  enlarging 
existing  or  making  fresh  openings,  or  by  slitting  the  sinus  or  fistula 
completely  up.  For  sinuses  running  far  up  the  rectum  and  in  other 
inaccessible  parts,  it  may  be  advisable  to  tie  the  tissue  to  be  divided  in 
an  elastic  ligature  which  will  ulcerate  slowly  through. 

(4.)  Sharp -spooning  the  wall  of  a  sinus  is  often  useful  in  stimu- 
lating it  to  granulate  and  in  removing  tubercular  granulation  tissue. 
Small  sinuses  are  sometimes  healed  by  the  application  of  a  red-hot  wire 
to  their  walls,  burns  being  often  followed  by  very  exuberant  granula- 
tions. 

(5.)  A  plastic  operation  may  be  necessary. 


CHAPTEE  V. 

SUPPURATION  AND  ABSCESS. 

Suppuration  means  the  formation  of  pus.  This  may  occur  upon  a 
free  surface, — cutaneous,  mucous,  or  serous — or  in  the  substance  of 
tissues  or  organs.  When,  in  the  latter  case,  the  pus  occupies  a  distinct 
cavity,  formed  by  pushing  asunder  and  destruction  of  tissues,  an  abscess 
is  said  to  be  present,  but  when  it  infiltrates  the  connective  tissue  more 
-or  less  widely,  the  process  is  that  of  diffuse  suppuration.  Suppura- 
tion may  be  acute  or  chronic. 

Etiology. — Probably  any  kind  of  irritant  of  sufficient  intensity 
would  produce  suppuration  were  it  caused  to  act  continuously.  Thus, 
many  think  that  tension  is  a  great  cause  of  suppuration  in  imperfectly 
drained  wounds,  and  that  it  causes  the  increase  of  abscesses.  It  is  pro- 
bable, however,  that,  in  many  cases  at  least,  micrococci  find  their  way 
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into  the  fluids  retained  in  wounds,  and  render  them  chemically  irritating, 
or  the  cocci  may  themselves  invade  the  tissues  ;  and  in  acute  abscesses, 
the  original  cause  persists,  and,  together  with  chemical  irritants,  is 
forced  by  the  high  pressure  into  the  surrounding  tissues.  Nevertheless 
tension  is  a  constantly  acting  irritant  of  considerable  intensity.  Sup- 
puration may  occur  round  splinters,  bullets,  ligatures,  and  other  foreign 
bodies,  either  soon  after  their  introduction,  or  perhaps  months  or  even 
years  after  they  have  been  quietly  encapsuled  in  the  interior.  In  the 
first  case,  organisms  probably  enter  with*  the  body  or  along  its  track  ; 
the  pathology  of  the  second  class  is  not  known.  Chemical  irritants  fulfil 
the  above  conditions  when  strong  antiseptics  act  continuously  on  un- 
protected wounds  [aseptic  suppuration),  and  when  the  products  of 
putrefaction  of  wound-discharges  bathe  raw  surfaces  ;  in  the  latter  case 
pathogenic  organisms  may  also  act.  The  cause  of  ordinary  acute  sup- 
puration unconnected  with  wounds,  is  in  all  probability  the  action  of 
organisms.  In  acute  abscesses,  cocci  are  always  present,  usually  in 
large  numbers ;  they  have  been  cultivated  by  Ogston  and  Cheyne,  and 
suppuration  has  frequently  resulted  from  inoculation  with  the  pure 
cultures.  But  there  are  many  kinds  of  micrococci,  some  of  which  do, 
others  which  do  not  cause  suppuration  ;  and  organisms  other  than 
cocci,  e.g.  the  bacilli  of  farcy  and  the  actinomyces,  cause  the  formation 
of  pus.  The  organisms  obtain  entry  either  through  some  wound  or 
mucous  membrane  ;  and  having  done  so  they  must  settle,  grow,  and 
multiply  before  they  can  excite  local  inflammation.  Often  they  are 
brought  to  a  standstill  by  some  local  circulatory  disturbance  due  to 
injury,  cold,  &c. ;  or,  as  in  pyaemia,  the  cocci  may  form  colonies  which 
become  impacted  in  small  vessels  ;  but  in  many  cases  there  has  been  no 
obvious  injury,  and  nothing  is  known  to  account  for  the  localisation  of 
the  morbid  process.  Diffuse  suppuration  may  be  due  to  impaired  re- 
sisting power  on  the  part  of  the  tissues,  but  more  probably  the  causes 
are  of  greater  intensity  than  those  of  the  circumscribed  form. 

Chronic  suppuration  is  most  frequently  tubercular  or  septic  ;  or 
many  causes  may  combine  to  keep  up  discharge,  as  in  an  ill  drained 
septic  abscess,  connected  with  spinal  caries  in  a  patient  allowed  to  move 
freely.  The  cause  of  chronic  strumous  catarrhs  and  eczemas  is  un- 
certain. 

Predisposition. — Inflammation  in  some  people,  often  scrofulous, 
but  often  not  obviously  so,  is  easily  excited  and  tends  to  run  on  to  suppu- 
ration ;  every  scratch  suppurates,  and  abscesses  in  glands,  subcutaneous 
tissues,  &c,  are  frequent.    Chronic  alcoholism  predisposes  to  this. 

Characters  of  pus. — These  vary  much,  the  classical  description 
being  taken  from  that  yielded  by  a  heathily  granulating,  but  not  aseptic 
surface.  This  is  healthy  pus, —  bonum  et  laudabile.  It  is  a  yellow- 
white,  or  greenish,  opaque  fluid,  of  the  consistence  of  cream,  is  neutral 
or  alkaline,  has  a  faint  smell,  and  sp.  gr.  1030-1040.  Some  pus  readily 
becomes  offensive,  whilst  other  specimens  do  not  seem  at  all  prone  to 
putrefy. 

Pus  consists  of  two  parts  which  separate  on  standing ;  the  corpus- 
cles which  sink  as  a  thick  yellow  deposit,  leaving  a  layer  of  more  or 
less  clear  liauor  purls  above.  No  fibrin  forms  in  the  latter  ;  but  a  large 
clot  of  albumen  forms  on  boiling  it  or  ordinary  pus.  The  addition  of  an 
equal  quantity  of  liquor  potassae  to  pus  converts  the  latter  into  a  gela- 
tinous mass. 

Pus  contains  87  to  93  per  cent,  of  water,  and  the  solid  residue  is 
made  up  of  various  albuminoids,  with  a  good  deal  of  fat,  some  choles- 
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terine  and  other  complex  organic  bodies  ;  inorganic  salts  also  are  pre- 
sent, chloride  of  sodium  being  the  chief  in  the  serum,  phosphate  of 
potash  in  the  corpuscles.  Apart  from  tissue-waste  from  fever,  free  sup- 
puration must  therefore  prove  a  great  drain  upon  the  system.  Fat  and 
cholesterine  increase  at  the  expense  of  the  albumen  with  the  age  of  the 
pus. 

Microscopically  the  following  elements  are  found  in  the  pus  of  an 
acute  abscess :  (1)  White  corpuscles,  living  and  dead.  The  living- 
are  recently  escaped,  and  generally  few  as 
compared  with  the  dead.  They  are  finely 
granular,  possess  rather  obscure  nuclei, 
and  throw  out  processes  upon  the  warm 
stage.  The  dead  cells  are  round  or  slightly 
irregular,  much  more  granular,  motion- 
less, and  show  no  nucleus  until  the 
granules  are  cleared  up  by  dilute  acetic 
acid  ;  then  a  tri-partite  nucleus  is  gene- 
rally seen  (Fig.  2,  b).  In  older  pus  some 
or  many  cells  have  undergone  fatty  de- 
generation, and  may  be  mere  aggregations 
of  fat-granules  breaking  down  at  the  edge 
(Fig.  2,  c) ;  these  are  unaffected  by  acetic 
acid,  dissolved  by  liq.  potassse.  (2)  Free 
granules  of  fatty  or  albuminous  nature. 
(3)  Bed  corpuscles  in  varying  number, 
generally  swollen,  colourless  and  hard  to 
detect ;  their  colouring  matter  may  give 
the  pus  a  saffron  tinge.  (4)  Shreds  of 
tissue  of  varying  size.  (5)  Micrococci, 
either  in  chains,  pairs,  or  singly.  They 
are  distinguished  from  other  granules  by  their  uniform  size,  by  evidence 
of  multiplication,  by  their  resistance  to  acids  and  dilute  alkalies,  but 
chiefly  by  the  intense  manner  in  which  they  stain  with  methyl  violet  and 
other  aniline  colours.  These  bodies  are  present  not  only  in  acute  abscesses, 
but  whenever  pus  possesses  infective  properties,  as  in  gonorrhoea,  soft- 
sore,  farcy,  infective  periostitis,  micro-organisms  are  iound  in  it.  It  has 
already  been  shown  that  in  gonorrhoea  and  farcy  the  pus  owes  its  infec- 
tive power  to  these  organisms  ;  and  it  seems  likely  that  similar  proofs 
will  shortly  be  forthcoming  in  other  cases. 

The  ingredients  of  pus  may  vary  in  the  proportion  which  they  bear 
to  each  other,  e.g.  it  may  be  very  thick,  or  very  thin,  when  it  is  called 
ichorous.  This  quality  probably  depends  largely  upon  general  condi- 
tions, as  it  is  common  for  purulent  discharges  to  become  ichorous  with 
the  onset  of  general  infectious  diseases.  Such  pus  is  frequently  sani- 
■ous,  as  also  is  ordinary  pus,  from  presence  of  many  red  corpuscles.  In 
the  second  stage  of  catarrh,  the  discharge  is  muco -purulent.  The  pus 
of  chronic  abscesses  is  usually  more  or  less  curdy  or  cheesy,  i.e.  it  contains 
small  masses  like  curds,  which  consist  of  aggregated  fattily  degenerated 
cells.  Material  of  this  kind  may  line  the  cavity  more  or  less  completely. 
The  pus  itself  is  often  thin,  and  is  really  an  emulsion  of  albuminous  and 
fatty  granules — products  of  cell  degeneration.  Shrunken,  deformed  cells 
only  are  seen. 

Formation  and  course  of  an  acute  abscess. — Suppose  that  a 
man  has  fallen  on  his  elbow  and  that  some  micrococci  have  been  swept 
into  the  bruised  and  slightly  inflamed  tissues  and  settle  there.  They 


i  the  amoebiform 
living  pus-cells  ; 
b  shows  common 
dead  pus,  with  the  effects  of 
acetic  acid,  c  shows  the  gra- 
nular corpuscles  which  are  the 
result  of  decay  of  epithelial  and 
all  other  cells,  and  the  crystals 
of  cholesterine  found  in  caseous 
degeneration. 
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begin  to  multiply,  producing  a  constant  supply  of  chemical  irritants  of 
considerable  intensity,  which  infiltrate  the  tissues  round  about  and 
excite  an  inflammation  that  diminishes  from  the  centre.  Here  the  stage 
of  retarded  flow  with  free  escape  of  fluid  and  leucocytes,  together  with 
some  red  corpuscles,  is  reached,  and  the  tissues  become  crowded  with 
small  round  cells.  Passing  outwards,  the  retardation  lessens  and  is 
finally  replaced  by  accelerated  flow  ;  the  corpuscles  escape  less  and  less 
freely,  but  excess  of  fluid  passes  out  after  the  corpuscles  have  ceased  to 
do  so,  causing  inflammatory  cedema.  Sooner  or  later,  the  prolonged 
action  of  the  irritant  and  pressure  of  the  exudation  lead  to  cessation  of 
circulation  at  the  focus  and  death  of  more  or  less  tissue.  This,  when 
death  is  gradual,  is  eaten  up  by  living  leucocytes  ;  but  when  death  spreads 
rapidly,  sloughs  of  various  sizes  may  be  found  in  the  pus.  The  imbed- 
ding tissue  being  dissolved,  the  leucocytes  now  float  freely  in  fluid  which 
has  escaped  with  them.  The  organisms  grow  into  the  surrounding  tis- 
sues or  are  carried  into  them  by  lymph-streams  forming  fresh  centres 


Fia.  3. — Section  through  a  small  abscess  of  skin  (farcy),  showing 
the  round-celled  infiltration  around  a.c,  the  abscess  cavity. 


in  the  vicinity  of  the  primary  focus  (Fig.  3,  a.c.  to  v.)  ;  by  annexation  of 
these  and  by  irritation  and  separation  of  tissues  by  tension,  the  abscess 
increases,  extension  being  always  most  marked  in  the  direction  of  least 
resistance.  Whilst  destruction  of  tissue  is  proceeding  rapidly,  no  new 
vessels  form ;  but  as  this  ceases,  and  first  on  the  deep  aspect,  a  wall  of 
granulation  tissue  is  formed.  This  may  be  slowly  destroyed  on  one  side 
whilst  it  extends  on  the  other ;  and  multitudes  of  leucocytes  together  with 
much  fluid  may  escape  from  its  vessels  into  the  abscess  cavity.  Ultimately, 
in  most  cases  the  abscess  reaches  a  free  surface  and  points  there :  the 
tissues  become  thinner  and  thinner,  bulge  at  one  spot  which  becomes 
bluish,  or  dull  red  and  glazed,  and  finally  the  epithelial  covering  is 
burst  and  the  pus  discharged.  The  walls  then  fall  together ;  granula- 
tion tissue  quickly  forms  at  any  spot  where  it  does  not  already  exist, 
and  supposing  that  re -accumulation  of  discharge  and  other  sources  of 
irritation  are  avoided,  opposed  surfaces  quickly  adhere,  as  in  union  by 
second  intention,  and  a  scar  results.  From  this  result  of  opening,  it  would 
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seem  that  tension  has  a  good  deal  to  do  with  the  increase  of  ordinary 
abscesses  ;  for  we  cannot  suppose  that  all  organisms  have  escaped  from 
the  cavity  with  the  pus,  yet  in  a  day  or  two  under  antiseptics  and 
drainage  the  discharge  will  be  serous.  In  some  specific  abscesses 
extension  by  ulceration  goes  on  after  the  abscess  is  opened. 

Symptoms. — These  are  such  as  we  should  expect  from  an  inflam- 
mation of  high  intensity  ending  in  ihe  production  of  a  distinct  cavity 
full  of  fluid.  To  take  a  superficial  abscess  :  the  ordinary  symptoms 
of  inflammation  mark  its  commencement — redness,  swelling,  pain, 
tenderness,  and  fever.  At  first  bright  red  and  firm,  the  swelling  softens 
centrally  and  becomes  more  dusky,  and  as  the  pus  increases  and  the 
skin  progressively  thins,  it  becomes  more  circumscribed  and  prominent 
and  ultimately  points  ;  i.e.  the  skin  near  the  middle  bulges  more  than 
that  round  about,  becomes  darker  and  glazed,  ulcerates  through,  the 
cuticle  bursts  and  the  pus  escapes.  As  the  swelling  softens  fluctuation 
becomes  evident,  and  the  early  detection  of  this  is  one  of  the  tasks  of 
the  tactus  eruditus  of  the  surgeon.  Fluctuation  is  the  sense  commu- 
nicated to  the  fingers  of  one  hand  laid  upon  a  bladder  filled  moderately 
full  of  water  when  the  fingers  of  the  other  hand  are  pressed  upon  some 
other  part :  fluid  is  forced  from  the  latter  part  into  other  parts  and  the 
resting  hand  is  raised  by  the  wave.  To  obtain  the  sign,  the  pulps — not 
the  points — of  as  many  fingers  as  can  be  accommodated  should  be  placed 
on  the  area,  and  the  further  the  two  sets  are  apart  the  better  ;  steady, 
gentle,  vertical  pressure  should  then  be  made  with  one  set  of  fingers, 
the  other  set  remaining  passive  upon  the  surface  (students  often  volun- 
tarily lift  up  one  set  as  they  press  the  other  down).  Often  one  is  able  to 
place  only  two  fingers  upon  the  surface,  or  evm  one,  when  the  relative 
softness  only  of  the  part  can  be  taken  account  of ;  danger  of  error  in- 
creases as  the  size  of  the  supposed  fluid  collection  lessens.  Of  course, 
true  fluctuation  does  not  prove  the  existence  of  pus,  but  merely  of  a 
circumscribed  collection  of  fluid  ;  and  a  sensation  so  like  it  is  yielded  by 
very  soft  solids  and  by  subcutaneous  tissue  of  which  the  meshes  contain 
a  good  deal  of  cedematous  fluid,  that  mistakes  are  made  even  by  the 
most  experienced.  Great  caution  is  needed,  therefore,  in  diagnosing,  by 
touch  alone,  abscess  in  the  granulation  tissue  of  tumor  albus  or  on  the 
back  of  a  hand  swollen  from  oedema  or  where  blood  has  been  effused.  In 
cases  of  doubt  a  grooved  needle  should  always  be  put  in  at  the  suspected 
spot,  when  pus  if  present  will  run  up  along  its  groove. 

When  an  abscess  in  a  limb  is  subfascial,  cedematous  swelling  is 
great  and  wide-spread,  but  it  may,  for  many  hours  or  even  days,  be  im- 
possible to  determine  its  exact  site.  The  diagnosis  of  pus  will  then  rest 
upon  the  intensity  and  persistence  of  the  inflammation  and  the  char- 
acter of  the  fever.  It  may  rest  upon  the  latter  alone,  or  upon  the  latter 
with  pain  and  tenderness,  in  abscess  of  internal  organs. 

Pain  varies  much,  being  most  severe  when  the  pus  is  rapidly  formed 
and  tightly  bound  down,  e.g.  in  the  mamma  or  a  tendon-sheath  or  the 
dense  fibrous  tissue  of  the  finger.  In  the  latter  instance  especially  it  is 
throbbing.  Tenderness  is  generally  marked,  and  the  point  of  maximum 
tenderness  is  most  useful  in  localising  a  deep  abscess. 

Fever  also  varies  much.  It  may  be  slight  with  a  large  abscess,  high 
with  a  very  small  one ;  generally  it  is  proportionate  to  the  acuteness  of  the 
mischief,  and  is  much  more  marked  in  subfascial  and  deep  abscesses 
than  in  superficial  ones.  Not  uncommonly  the  temperature  is  102°-4° 
and  continued  in  inflammations  which  end  in  suppuration.  The  occur- 
rence of  this  is  often  indicated  by  chills  or  an  actual  rigor,  after  which  the 
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fever  is  maintained  and  perhaps  rises  higher ;  but  if  the  abscess  is  not 
opened,  the  temperature  generally  falls  a  degree  or  two  when  a  wall  of 
granulation-tissue  limits  the  spread  of  suppuration  and  absorption  of 
inflammatory  products.  Ultimately  it  may  become  markedly  remittent, 
as  is  most  often  seen  in  unopened  empyemata. 

The  lymphatic  glands  above  an  acute  abscess  are  generally  enlarged 
and  tender,  and  there  may  be  lymphangitis. 

Special  symptoms  arise  from  implication  of  special  parts,  e.g. 
oedema  glottidis  from  abscess  in  the  base  of  the  tongue.  By  pressure  on 
various  passages— trachea,  gullet,  urethra — others  are  produced,  and 
abscesses  may  burst  into  these  canals.  Pressure  on  nerve-trunks  often 
causes  pain  referred  to  distant  parts,  as  seen  in  psoas  abscess  from 
pressure  on  the  lumbar  plexus.  Small  vessels  become  thrombosed  before 
destruction ;  large  ones  almost  always  resist  ulceration,  even  though 
isolated  in  the  cavity  of  the  abscess.  Very  rarely  a  large  artery  or  vein 
(chiefly  carotid  or  jugular)  is  eaten  into  by  an  abscess  which  is  unopened. 

Terminations. — If  left  to  themselves,  acute  abscesses  burrow  more 
or  less  widely  in  the  tissues,  and  ultimately  burst  upon  a  cutaneous  or 
mucous  surface,  rarely  into  a  serous  or  synovial  sac,  exciting  fatal  or 
destructive  inflammation  of  it ;  as  a  rule  abscesses  of  intraperitoneal 
organs  become  adherent  to  the  abdominal  or  intestinal  wall,  and  are 
discharged  through  one  or  other.  Very  rarely  an  acute  abscess  is  ab- 
sorbed. More  often  it  becomes  chronic,  and  rapid  is  changed  for  slow 
advance.  Rarely  a  capsule  forms  round  the  collection ;  the  fluid  is 
slowly  absorbed,  the  solid  parts  caseate  and  may  subsequently  calcify  or 
soften. 

In  the  great  majority  of  cases  they  burst  and  then  heal  more  or  less 
rapidly,  but  sometimes  sinuses  or  fistula  (p.  43)  are  left. 

Chronic  or  Cold  Abscess. 

Causes. — Some  result  from  acute  or  subacute  abscesses,  others 
from  the  breaking  down  of  tubercular  infiltrations  or  from  the  softening 
and  irritation  of  old  caseous  stuff ;  syphilitic  gummata  and  infiltrations 
give  rise  to  others.  Suppuration  may  finally  occur  round  foreign  bodies 
which  have  lain  quiescent  among  the  tissues  for  months  or  years.  A 
mechanical  injury  may  sometimes  be  a  predisposing  cause. 

The  most  characteristic  are  the  so-called  gravitation  abscesses, 
generally  connected  with  disease  of  bone,  especially  the  spinal  column. 
A  carious  focus  suppurates,  and  the  pus,  which  is  very  slightly  irritant, 
separates  or  causes  absorption  by  pressure  of  the  most  yielding  tissues  in 
its  neighbourhood  and  thus  forms  a  sac  for  itself  which  extends  in  the 
lines  of  least  resistance — within  the  sheaths  of  muscles  (psoas),  along 
the  course  of  blood-vessels  (lumbar  arteries,  profunda  femoris,  internal 
circumflex) ,  whilst  all  fascial  and  connective  tissue  round  about  thickens 
considerably  by  inflammatory  hyperplasia.  Such  abscesses  have  been 
known  to  extend  from  the  spine  to  the  internal  malleolus  ;  they  are 
surrounded  by  a  dense  fibroid  wall,  of  reddish  grey  colour,  containing 
few  vessels,  and  lined  by  a  layer  of  cheesy  stuff ;  large  and  small  offshoots 
run  in  various  directions,  abscesses  in  the  loins,  groins,  and  buttocks 
being  often  continuous  at  the  spine  ;  the  cavity  is  crossed  by  numerous 
strands  containing  large  blood-vessels  and  nerves ;  and  the  pus  is  thin, 
curdy,  and  contains  few  if  any  living  cells,  most  being  highly  degenerate. 
Bits  of  bone  and  calcareous  matter  are  often  present.  Organisms  have 
never  been  found,  but  as  the  pus  produces  tuberculosis  in  animals, 
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Koch  supposes  that  the  spores  of  bacilli,  which  cannot  as  yet  be  stained, 
are  present.  It  will  be  noted  that  the  pus  runs  from  a  small  focus  in 
the  direction  of  gravity  and  least  resistance,  the  greater  part  of  the  sac 
forming  little  or  no  pus,  but  being  simply  a  bag  fco  hold  it. 

Symptoms. — Ordinarily  of  slow  formation,  cold  abscesses  some- 
times develop  rapidly  without  any  acute  symptoms ;  or  gravitation  abscesses 
may  quite  suddenly  become  obvious,  as  when  they  pass  from  the  abdo- 
men beneath  Poupart's  ligament.  The  soft  parts  over  them  show  no  sign 
of  inflammation ;  no  pain,  tenderness,  or  heat ;  but  these  may  be  present 
to  a  slight  extent.  Fever  is  absent  or  there  is  a  slight  evening  rise. 
Fluctuation  is  the  plainer  the  nearer  the  abscess  is  to  the  surface. 

Acute  exacerbations  occur  in  some  cases,  especially  the  chronic 
abscesses  of  the  mamma  and  bone.  Pain  in  abscess  of  bone  may  be 
frequent  and  severe. 

Progress  and  termination. — Abscesses  of  this  kind  may 
advance  slowly,  and  finally  the  skin  over  them  inflames,  ulcerates,  and 
gives  way.  They  may  remain  quiescent  for  years.  Complete  absorption 
may  occur.  Their  fluid  contents  may  be  absorbed,  leaving  dry  cheesy 
stuff  encapsuled  in  the  shrunken  sac ;  this  may  act  as  a  focus  whence 
general  tuberculosis  may  arise.  Not  uncommonly  acute  symptoms  super- 
vene in  a  chronic  case,  and  the  abscess  runs  on  rapidly  towards  rupture. 

Treatment. — To  prevent  suppuration  the  ordinary  treatment, 
general  and  local,  of  inflammation  must  be  used — rest,  belladonna,  and 
fomentations  acting  best  as  a  rule.  The  bowels  should  be  kept  gently 
open.    Such  treatment  hastens  suppuration  if  it  must  occur. 

So  soon  as  pus  is  known  to  exist,  and  can  be  reached  without  exposing 
the  patient  to  danger,  it  should  be  let  out ;  because,  if  left,  the  abscess 
will  get  larger,  and  therefore  take  longer  to  heal,  destroy  more  tissue, 
pull  the  patient  down  more  by  pain  and  fever,  and  the  scar  left  by 
bursting  (ulceration  of  skin)  is  large  and  irregular.  Sometimes  a  patient's 
fear  of  the  knife  maybe  yielded  to,  and  the  abscess  allowed  to  burst,  but 
in  the  following  cases  the  surgeon's  aid  is  imperatively  demanded. 

1.  Whenever  an  abscess  tends  to  spread  and  burrow  rather  than  to 
come  to  the  surface.  This  is  the  case  chiefly  when  it  forms  beneath 
dense  fascia,  such  as  the  deep  fascia,  tendon-sheaths,  or  the  capsules  of 
organs  like  the  testis.  These  structures  yield  but  slowly  to  inflammation, 
and  the  pus  instead  of  coming  to  the  surface  burrows  beneath  them  to 
great  distances  among  the  muscles  and  tendons  (in  axilla,  ischio-rectal 
fossa,  hand),  often  causing  necrosis  of  the  latter  by  pressure,  and 
ultimately  leading  to  irremediable  matting  of  the  parts,  destroying  the 
parenchyma  of  important  organs  (testis,  mamma),  and  producing  extreme 
pain  and  constitutional  disturbance.  Hence  all  abscesses  beneath 
fascise,  among  tendons,  or  under  the  thick  cuticle  of  the  fingers  should 
be  freely  opened  as  soon  as  the  existence  of  pus  is  determined. 

2.  In  cases  of  diffused  suppuration,  especially  that  due  to  extra- 
vasation of  urine,  the  incisions  being  quite  as  much  to  permit  the  escape 
of  the  cause  of  the  morbid  process  as  its  products. 

3.  Whenever  an  abscess  is  so  situate  that  it  may  burst  into  a  joint, 
the  pleura,  or  peritoneum,  or  beneath  the  deep  fascia  ;  or  when  it  com- 
presses and  may  burst  into  mucous  channels. 

4.  When  a  large  scar  is  to  be  avoided,  as  in  the  face  or  neck. 

In  many  of  the  above  cases  it  is  better  to  incise  too  early,  before  pus 
has  formed,  than  too  late.  A  whitlow  taken  early  and  properly  treated 
will,  however,  often  subside,  and  a  most  painful  incision  is  thus  avoided. 

Abscesses  may  be  opened  by  transfixion  with  Syme's  sickle-shaped 
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knife,  or  by  incision  with  a  narrow  straight  bistoury,  when  the  abscess 
is  deep.  Either  is  to  be  introduced  vertically  till  diminished  resistance 
shows  that  a  cavity  is  reached  or  till  pus  escapes  along  the  blade  which 
may  be  slightly  rotated.  The  cut  is  then  enlarged  sufficiently  as  the 
knife  is  withdrawn.  It  should  generally  be  made  at  the  lowest  part,  that 
the  abscess  may  drain  naturally  ;  or,  if  the  skin  is  too  thin  to  live  at 
any  spot,  the  opening  may  be  made  here,  a  counter-opening  being  used  if 
necessary.  Its  direction  should  be  that  in  which  it  is  most  likely  to 
remain  open,  e.g.  vertical  in  the  groin,  and  it  should  be  parallel  to  any 
considerable  vessels  or  nerves.  If  no  chloroform  is  given  the  knife  must 
be  held  short  like  a  pen  to  prevent  its  entering  too  far,  and  the  surgeon 
must  be  prepared  for  any  sudden  movement  of  the  patient.  When  there 
is  the  slightest  danger  of  wounding  a  deep  vessel,  Hilton's  method 
should  be  employed  ;  by  it  pus  may  be  safely  evacuated  much  earlier 
than  in  any  other  way.  With  a  knife  cut  through  the  skin  and  deep 
fascia  ;  then  push  on  a  director  through  the  deep  structures  till  pus  runs 
up  along  it.  Now  pass  a  pair  of  sinus  forceps  along  the  director,  and  by 
opening  its  blades  tear  a  sufficient  opening  in  the  abscess  wall ;  and  by 
withdrawing  the  instrument  with  the  blades  open  leave  a  lacerated  track 
which  will  not  readily  unite.  Thus  may  be  opened  deep  abscesses  in 
the  orbit,  axilla,  neck,  abdomen,  and  thigh. 

The  matter  may  now  be  gently  pressed  out  by  sponges  on  each  side 
of  the  incision,  or  discharge  will  come  through  the  dressing  very  shortly. 
Having  emptied  the  cavity,  steps  must  be  taken  to  keep  it  so.  This  may,  in 
some  cases,  be  effected  by  a  thoroughly  free  incision  and  sub- 
sequent uniform  pressure,  a  little  bit  of  the  dressing  being- 
tucked  in  between  the  lips  of  the  cut  for  twenty-four  hours. 
Eut  usually  it  is  better,  and  often  absolutely  necessary,  to  em- 
ploy one  or  more  drainage  tubes.  The  opening  need  then 
be  only  large  enough  to  admit  a  tube  of  calibre  sufficient  to 
drain  the  cavity.  The  tubes  should  be  of  red  rubber,  and  be 
kept  in  1  in  20  carbolic  lotion,  of  all  sizes,  cut  and  threaded 
as  in  Fig.  4.  The  deep  end  is  generally  best  cut  obliquely, 
the  superficial  must  be  cut  square  or  more  or  less  obliquely, 
so  as  to  lie  exactly  on  the  level  of  the  skin  and  in  the  plane 
of  the  wound,  or  the  pressure  of  the  dressing  will  push  the 
sides  of  the  tube  together  and  prevent  drainage.  It  is  a 
great  mistake  to  carry  a  tube  across  a  cavity,  leaving  an 
inch  too  much  at  each  end  and  tying  the  ends  together. 
The  length  of  the  tube  is  found  by  introducing  some  blunt 
instrument  along  the  track  it  is  to  occupy  and  marking  the 
point  to  which  it  enters.  The  tube  may  be  pushed  in  alone 
with  a  rotatory  movement,  or  it  may  be  placed  in  position 
with  Lister's  sinus  forceps  (Fig.  5).  If  there  is  any  difficulty 
in  introducing  a  tube,  or  in  the  case  of  a  fresh  wound,  it  is 
often  advisable  not  to  remove  it  till  the  third  day,  when  it 
will  have  formed  a  track  for  itself :  otherwise  it  is  well  to 
remove  it  at  the  first  dressing,  to  free  it  from  clot.  Too 
much  care  cannot  be  given  to  the  arrangements  for  drain- 
age ;  and  several  openings  may  be  required  for  one  abscess. 

Some  kind  of  antiseptic  dressing  should  always  be  used. 
In  out-patient  cases,  salicylic  or  the  more  expensive  iodo- 
form wool  is  very  convenient :  it  must  be  1^  to  2  inches 
thick  if  the  abscess  is  of  any  size.    Small  dressings  about 
the  face  and  neck  may  be  fixed  on  with  collodion.    These  dressings 


Fig.  4.  —  a 
drainage 
tube,  cut  and 
threaded.  It 
should  be  8 
to  10  in.  long, 
and  the  loops 
2  in.  Any 
length  may 
be  cut  from 
either  end. 
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need  be  disturbed  only  when  some  moist  discharge  appears  on  the 
surface,  when  pain  or  fever  make  it  probable  that  something  is  wrong- 
in  the  wound,  or  when  a  tube  needs  shortening.  In  the  absence  of 
these  indications  the  dressing  may  remain  until  all  is  supposed  to  have 
healed.  Pads  of  carded  oakum  are  another  reliable  and  cheap  dressing, 
but  they  discolour  the  skin. 

For  large  abscesses  gauze  dressings  are  best.  In  all  cases  the 
diseased  part  and  everything  brought  into  contact  with  it  should  be 
thoroughly  purified. 


Fig.  5. — Lister's  sinus-forceps. 


Inflammation  round  an  abscess  generally  subsides  after  the  pus  is 
let  out ;  but  where  the  abscess  is  only  a  small  part  of  a  spreading  in- 
flammation, no  local  treatment  is  better  than  boracic  fomentations 
changed  every  three  hours. 

In  strumous  nodules,  subcutaneous  and  glandular  abscesses,  remove 
as  much  as  possible  of  the  granulation-tissue  containing  cheesy  foci  with 
a  sharp  spoon  ;  it  may  be  done  very  thoroughly  in  many  cases  through 
an  opening  of  small  size.  Bleeding  is  slight  and  soon  checked  by 
pressure.  Some  crystallised  iodoform  should  then  be  spread  over  the 
interior  of  the  cavity,  a  tube  inserted,  and  the  dressing  applied.  In  the 
larger  abscesses,  especially  those  formed  by  gravitation,  little  can  be 
done  in  this  way ;  and  in  examining  the  interior  with  the  finger, 
which  it  is  right  always  to  do,  great  care  must  be  taken  not  to  tear  the 
bands  of  vessels  crossing  the  cavity.  Any  cheesy  material  within  easy 
reach  may  be  removed. 

The  opening  of  these  abscesses  was  formerly  regarded  with  dread 
by  surgeons,  for  the  discharges  putrefied  and  bagged  in  the  cavities, 
many  patients  died  within  a  few  days  of  septic  poisoning,  and  many 
more  later  on  of  hectic,  albuminoid  disease,  and  exhaustion  from  profuse 
discharge.  Billroth  ten  years  ago  said,  '  Be  thankful  for  every  day  that 
they  remain  closed.'  Consequently  they  were  allowed  to  reach  sizes 
which  are  never  seen  now,  for  they  are  dealt  with  immediately  they 
can  be  reached.  Their  successful  treatment  may  indeed  be  regarded  as 
one  of  the  greatest  triumphs  of  antiseptic  surgery,  for  frequently  it  is 
impossible  to  drain  the  irregular  cavities  thoroughly,  and  everything 
depends  upon  keeping  them  aseptic.  Under  this  treatment  patients 
with  long  sinuses  leading  to  large  cavities  are  kept  almost  or  quite 
a-febrile,  even  for  years,  in  excellent  general  condition — the  health  begin- 
ning to  improve  immediately  the  abscess  is  opened,  and  dressing  being- 
required  only  once  a  week  or  less  frequently. 

Every  now  and  again  aspiration  cures  a  chronic  abscess,  but  success 
is  so  rare  that  the  instrument  is  not  often  employed  for  this  purpose. 
A  syringe  aspirator,  with  a  graduated  glass  barrel,  is  the  best ;  a 
cheaper  form,  the  bottle-aspirator,  is  shown  in  Fig.  6.  The  needles  should 
vary  in  size  from  that  of  a  fine  hypodermic  needle  to  that  of  a  No.  6 
English  catheter  ;  most  should  have  only  a  terminal  aperture,  for  the 
vacuum  cannot  be  turned  on  till  all  openings  are  buried,  but  one  or 
two  large  ones  may  have  a  couple  of  lateral  openings  near  the  point. 

e  2 
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Before  use  the  entire  instrument  slwuld  be  filled  with  1  in  20  carbolic 
and  then  emptied.  The  vacuum  is  then  produced.  The  part  is  washed 
with  1  in  20  lotion,  the  needle  pushed  into  the  abscess  and  the  vacuum 
turned  on.  If  there  is  doubt  as  to  the  depth  or  presence  of  fluid,  turn 
on  the  vacuum  so  soon  as  the  aperture  of  the  needle  is  buried  and 
then  push  it  slowly  on  ;  when  reached,  the  fluid  rushes  into  the  syringe. 
If  the  abscess  is  large  and  deep  and  the  pus  curdy,  a  needle  with  lateral 


apertures  may  be  used,  and  should  these  become  blocked,  the  piston 
may  be  gently  lowered  and  some  pus  forced  back  into  the  cavity.  The 
insertion  of  a  glass  T-tube,  with  a  clamped  indiarubber  tube  on  the  foot 
of  the  T,  in  the  pipe  connecting  the  needle  with  the  aspirator,  enables 
the  operator  to  start  with  aspiration  and  to  end  with  syphon-action. 
After  use  the  aspirator  should  be  thoroughly  washed,  first  with  water 
and  then  with  1  in  20  carbolic. 

If  the  abscess  is  already  open  and  septic,  most  perfect  drainage 
should  be  established  and  the  discharge  received  in  an  antiseptic  dress- 
ing. An  attempt  may  be  made  to  render  the  cavity  aseptic  by  slitting 
it  up,  if  small,  cutting  away  blue  thin  edges,  scraping  out  the  granula- 
tion-tissue with  a  sharp  spoon,  rubbing  the  wall  with  solution  of 
chloride  of  zinc  (gr.  xx.  ad  and  applying  crystallised  iodoform  to  it; 
or  large  cavities  may  be  distended  under  some  pressure  with  1  in  40 
warm  carbolic  lotion,  care  being  taken  not  to  force  the  lotion  into  the 
surrounding  tissues.  An  anaesthetic  must  be  given  for  this  treatment, 
which  generally  fails.  If  drainage  cannot  be  made  perfect,  advantage 
may  be  derived  from  daily  flushing  the  cavity  with  iodine  lotion  (tr.  iodi 
5ij.,  ad  aq.  Oj.)  or  other  mild  antiseptic. 

After-treatment. — Kest  and  dressing  as  required.  The  tube  is 
taken  out  and  cleaned  at  each  dressing,  and  the  part  carefully  wiped 
with  carbolic  lotion  lest  any  organisms  may  have  entered  a  short  dis- 
tance along  the  line  of  discharge.  The  tube  must  be  shortened  as  the 
discharge  diminishes  and  removed  as  soon  as  possible,  for  in  some 
cases  it  keeps  a  sinus  open.  Often,  however,  it  is  necessary  and  very 
difficult  to  keep  a  sinus  patent  to  prevent  bagging,  as  when  the  sinus 
leads  to  a  carious  spine.  Steady  diminution  of  discharge  without  signs 
of  bagging  will  then  show  when  a  tube  may  be  shortened ;  experimental 


Fiu.  6. — The  bottle-aspirator. 
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withdrawal  is  sometimes  permissible.  Premature  constriction  of  deep 
parts  must  be  got  over  by  dilatation  with  French  bougies  or  graduated 
steel  sounds,  cautiously  used. 

Rise  of  temperature,  malaise,  and  perhaps  local  pain,  especially  if  at 
all  persistent,  necessitate  careful  examination  of  the  abscess.  The 
discharge  may  have  become  septic,  and  the  fever  be  due  to  septic 
absorption.  Or  drainage  being  imperfect,  bagging  may  have  occurred, 
tension  and  absorption  of  inflammatory  products  being  the  results  ;  on 
relieving  this  the  fever  subsides.  The  fever  may  be  due  to  causes  at  a 
distance  from  the  abscess  ;  and  in  cases  of  chronic  abscess  one  must 
never  forget  the  possibility  of  the  occurrence  of  general  tuberculosis. 

Earely  in  septic  abscesses,  and  chiefly  in  the  thigh  and  neck,  ulcera- 
tion extends  into  a  large  artery  or  vein :  the  accident  has  sometimes 
been  attributed  to  the  pressure  of  a  tube.  When  possible,  the  cavity 
should  be  freely  opened,  the  circulation  being  controlled  and  a  deter- 
mined attempt  made  to  tie  the  bleeding  point.  Should  this  be  impos- 
sible, plugging  only  remains  in  venous  haemorrhage  ;  but  in  arterial, 
ligature  of  the  main  trunk  nearer  the  heart  has  been  successful,  and  should 
be  practised  before  having  recourse  to  amputation  where  this  can  be  done, 
unless  indeed  the  part  is  already  destroyed  by  inflammation. 

Hectic  Fever  (6ktik6s,  habitual). 

Causes. — The  chief  is  the  continued  absorption  of  poison  from  de- 
composing pus  ;  the  larger  the  surface  the  greater  the  likelihood  of 
hectic,  but  imperfect  drainage  and  tension  render  it  much  more  certain. 
It  is  the  rule  to  find  hectic  with  ill-drained  septic  cavities,  whilst  foul 
ulcers  of  equal  extent  do  not  generally  cause  it ;  improvement  of  drainage 
affords  relief  in  the  former  case.  Eemove  the  cause,  e.g.  an  ill-drained 
cavity  or  disorganised  joint,  and  the  fever  ceases. 

So  long  as  chronic  abscesses  remain  unopened  and  sweet,  hectic 
fever  never  occurs ;  but  (p.  49)  the  fever  accompanying  an  acute  sup- 
puration, e.g.  empyema,  may,  if  prolonged,  assume  this  type.  Fever  of 
hectic  type  occurs  also  in  malignant  lymphadenoma,  and  occasionally  in 
other  malignant  growths.  Many  prolonged  fevers  tend  to  assume  a 
remittent  character. 

Symptoms. — Eemittent  fever  is  the  chief,  the  temperature  varying 
from  99°  to  102°-4°.  The  evening  rise  is  accompanied  by  heat  and  thirst, 
and  may  be  preceded  by  chills  or  even  a  rigor  ;  the  early  part  of  the  night  is 
restless ;  towards  morning  with  fall  of  temperature  come  sleep  and  most 
profuse  sour  sweating.  The  pulse  is  90-100,  becoming  softer,  smaller, 
and  more  frequent  as  the  case  goes  on.  Loss  of  flesh  and  strength  is 
marked  ;  the  eyes  become  sunken  and  very  bright ;  a  bright  red  patch 
on  the  cheeks,  especially  in  the  evening,  contrasts  with  the  anaemia  of 
the  general  surface.  The  tongue  becomes  strawberry  red  at  the  tip  and 
edges,  and  there  is  great  tendency  to  diarrhoea.  The  urine  deposits 
urates  copiously,  and  often  contains  a  little  albumen.  The  mind  remains 
clear  for  a  long  time,  then  wandering  at  night  occurs.  The  patient  sinks 
from  sheer  exhaustion,  generally  becoming  quietly  unconscious  a  day  or 
so  before  death.  Or  the  end  may  be  ushered  in  by  more  acute  septic 
poisoning  with  typhoid  symptoms.    Before  this,  bed-sores  are  common. 

Treatment. — Establish  the  freest  drainage  and  combat  decomposi- 
tion. If  the  part  can  be  removed  entirely,  this  should  of  course  be  done 
before  the  patient  has  sunk  too  far. 

All  the  most  nourishing  food  the  patient  can  take  should  be  given, 
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and  chiefly  in  the  morning  when  the  fever  is  low  :  there  is  no  objection 
to  a  little  wine  with  food  to  stimulate  and  aid  digestion,  but  the  enormous 
quantities  of  alcohol  sometimes  given  are  probably  worse  than  useless. 

For  diarrhoea,  look  carefully  to  diet ;  give  raw  meat,  and  everything 
cool ;  aromatic  sulphuric  acid  (F.  2,  61,  64,  66),  with  small  doses  of 
opium,  and  sometimes  chalk,  bismuth,  gallic  acid.  Sulphuric  acid 
relieves  sweating  also  (F.  3,  43,  &c.) 

Albuminoid  Degeneration. 

This,  is,  surgically,  the  most  important  degeneration,  so  frequently 
does  it  assist  hectic  in  causing  the  death  of  patients  suffering  from 
chronic  suppuration.  It  is  doubtful  whether  it  is  to  be  regarded  as  a 
metamorphosis  or  an  infiltration. 

Causes. — Albuminoid  degeneration  is  almost  always  secondary  to 
some  primary  disease,  generally  prolonged  suppuration  from  some 
cavity,  much  more  rarely  from  the  surface  of  a  simple  or  malignant 
ulcer  ;  it  sometimes  occurs  in  severe  syphilis,  malaria,  and  a  few  other 
diseases.  Almost  all  its  causes  are  due  to  infective  processes,  and 
Birch -Hirschf eld  suggests  that  the  degeneration  may  be  due  to  an 
infective  cause. 

Morbid  anatomy. — In  certain  cells  of  certain  organs  a  substance 
appears  which  is  firm,  almost  colourless,  homogeneous,  waxy-looking, 
translucent  in  thin  sections,  takes  a  mahogany-brown  colour  from  a 
watery  solution  of  iodine  (healthy  parts  being  pale  yellow),  and  a  red 
colour  from  a  watery  solution  of  methyl-violet  (1  in  10).  The  substance  is 
nitrogenous,  differing  from  albumen  chiefly  in  its  colour  reactions, 
resistance  to  digestion,  and  slighter  tendency  to  putrefaction. 

The  earliest  stages  are  discoverable  only  by  the  microscope :  a  little 
later,  in  some  organs  pale  waxy  points  may  be  seen,  e.g.  the  glomeruli  in 
the  kidneys,  Malpighian  corpuscles  in  the  spleen  (sago-^pleen).  Finally, 
the  degenerate  patches  enlarge  and  blend,  and  the  whole  organ  becomes 
considerably  swollen,  stiff,  somewhat  brittle,  and  looks  like  white  wax  ; 
it  preserves  its  general  outline. 

The  changes  begin  in  the  media  and  intima  of  small  arteries  and  in 
capillaries,  whence  it  spreads  to  the  connective  tissue  of  the  organ ; 
lymphoid  cells  and  smooth  muscle-fibres  also  undergo  the  change ;  but 
statements  vary  as  to  whether  the  epithelial  elements  of  glands  are 
subject  to  it.    The  most  recent  authors  say  that  these  merely  atrophy. 

The  chief  seats  are  the  liver,  spleen,  kidneys,  adrenals,  lymphatic 
glands,  and  the  mucous  membrane  of  the  intestine,  especially  the  large  ; 
in  advanced  cases  other  parts  may  be  affected.  The  above  organs  are 
not  affected  in  any  constant  order. 

Symptoms. — Greatly  impaired  blood-forming  power,  albuminuria, 
diarrhoea,  even  intestinal  ulceration  and  haemorrhage,  with  ansemia, 
marasmus,  and  death  as  the  ending.  The  course  is  slow.  The  spleen 
can  usually  be  felt  uniformly  but  not  greatly  enlarged ;  so  also  the  liver, 
its  edge  being  sharp  and  in  consistence  like  indiarubber,  and  its  size  often 
great. 

Advanced  disease  of  this  kind  is  generally  held  to  contra-indicate 
serious  operations.  A  very  few  cases  of  advanced  disease  have,  however, 
been  recorded  in  which  removal  of  suppurating  foci  by  amputation  has 
been  followed  by  great  improvement ;  it  would  therefore  seem  right  to 
operate  in  spite  of  marked  albuminoid  degeneration  when  the  primary 
disease  can  be  completely  removed  and  the  patient  seems  able  to  bear 
the  operation. 
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CHAPTEB  VI. 

MORTIFICATION. 

Mortification  and  gangrene  are  clinical  terms  expressing  the 
death  of  parts  inconsiderable  mass.  Necrosis  in  its  pathological  sense 
means  simply  death — of  a  limb  or  of  a  cell ;  but,  clinically,  it  is  used  to 
describe  death  of  firm  tissues — bone  or  cartilage, — the  dead  part  being 
called  a  sequestrum.    Slougning  on  the  contrary  applies  to  soft  parts. 

Gangrene  is  sometimes  called  constitutional  when  it  arises  with- 
out any,  or  from  very  slight  local  cause ;  cardiac  weakness,  disease  of 
vessels,  or  some  other  remote  condition  being  its  chief  cause.  Xiocal 
gangrene  is  due  to  local  causes,  as  when  a  limb  is  crushed,  a  piece  of 
gut  is  strangulated,  or  a  main  artery  is  torn  across. 

Sig-ns  of  gangrene. — These  are  change  of  colour — to  tallowy  pallor, 
to  this  mottled  with  purplish  red,  or  to  general  lividity  ;  and  loss  of  all 
signs  of  life — warmth,  sensation,  spontaneous  motion,  power  of  secretion. 
These  must  persist  for  a  considerable  time  to  render  death  certain  ; 
and  it  must  be  remembered  that  temperature  may  be  artificially  main- 
tained and  that  a  living  muscle  may  move  a  dead  ringer  or  toe  by  means 
of  a  tendon  inserted  into  the  gangrenous  part.  The  next  changes  that 
take  place  render  death  immediately  certain,  for  the  part  either  dries 
and  shrivels  or  it  remains  moist  and  undergoes  putrefaction.  When 
the  former  changes  occur  we  speak  of  dry  gangrene  or  mummifi- 
cation, when  the  latter,  of  moist  gangrene. 

Mummification  arises  from  causes  which  obstruct  the  entry  of  blood 
whilst  the  exit  is  unimpeded  or  assisted  by  elevation  ;  and  it  is  favoured 
by  all  conditions  which  favour  drying,  e.g.  exposure  to  air  or  envelop- 
ment in  absorbent  dressings,  thinness  of  the  part  affected,  plenty  of  bone 
and  tendon,  no  muscle  or  fluid  effusion.  When  on  the  other  hand  a  large 
portion  of  a  thick,  fat,  fleshy  limb,  gorged  with  oedema  or  inflammatory 
fluid,  suddenly  or  rapidly  dies,  there  is  little  chance  of  its  drying.  The 
distinction  of  these  two  forms  is  usual,  but  their  differences  depend 
largely  upon  accidental  rather  than  upon  pathological  circumstances, 
and  every  gradation  between  the  dry  and  the  moist  is  met  with.  The 
extremes  only  will  be  described. 

In  dry  gangrene  the  part  is  at  first  generally  pale  or  mottled,  and 
not  swollen ;  then  shrinks  and  the  skin  becomes  wrinkled,  dry,  and  of 
colour  varying  from  brown  to  black,  at  first  perhaps  somewhat  trans- 
parent, showing  tendons  &c.  through,  but  ultimately  opaque.  The 
living  tissues  as  a  rule  show  signs  of  only  moderate  inflammation,  and 
the  part  really  dead  is  soon  fairly  defined. 

In  moist  gangrene  the  part  is  more  or  less  swollen,  livid,  or  pale 
from  tension,  and  bloody  bulla?  are  numerous  on  its  surface.  These  signs 
pass  gradually  into  those  of  health  above,  perhaps  into  those  of  obvious 
gangrene  below.  The  superficial  veins  may  be  marked  out  by  purple 
staining ;  the  cuticle  loosens  everywhere  and  is  easily  brushed  off, 
leaving  a  moist  surface  of  various  colours — dark  red  from  haemoglobin, 
olive  green  or  ash  grey  as  decomposition  advances.  A  putrid  odour  soon 
becomes  strong  and  the  part  crackles,  being  distended  with  offensive 
gas. 
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General  symptoms. — Putting  aside  such  as  are  due  to  any  general 
state  which  may  have  been  present  in  so-called  spontaneous  gangrene  or 
to  shock  in  traumatic  cases,  and  also  special  symptoms  connected  with 
the  functions  of  the  part  (e.g.  bowel)  involved,  the  subject  of  extensive 
gangrene  is  sure  to  be  in  a  condition  of  great  weakness,  and  the 
exhaustion  is  often  increased  by  anxiety  and  pain.  Otherwise  gangrene 
produces  marked  general  symptoms  only  by  throwing  septic  products 
into  the  blood.  The  symptoms  are  those  of  more  or  less  severe  septic 
poisoning,  and  frequently  fatal.  They  are  much  more  severe  in  the  moist 
than  in  the  dry  form,  but  even  in  the  latter  there  is  necessarily  a  zone  of 
dead  tissue  in  contact  with  and  kept  moist  by  the  living,  in  which 
decomposition  can  occur. 

Etiology. — The  causes  are  general,  for  the  most  part  predisposing \ 
and  local  or  exciting. 

General  causes. — All  influences  which  depress  the  health  and 
impair  the  resisting  power  of  the  tissues  favour  the  death  of  the  latter. 
They  act  most  directly,  however,  by  inducing  cardiac  weakness  and 
failure  of  the  circulation  in  distant  parts — especially  toes  and  feet,  then 
finger-tips,  nose,  and  ears.  Among  such  may  be  mentioned  insufficient 
and  unwholesome  food  often  coupled  with  exposure,  loss  of  blood,  and 
exhausting  diseases,  especially  with  prolonged  fever  and  typhoid  symptoms. 
Under  these  circumstances  gangrene — usually  dry — may  arise  without 
local  cause  :  thus  Brodie  mentions  the  case  of  a  drunken  man  who  was 
largely  bled,  and  his  feet  became  gangrenous.  Mortification  may  occur 
similarly  during  diabetes,  typhoid,  typhus,  and,  less  often,  other  acute 
specifics.  But  local  causes  may  have  their  share  :  hence  the  gangrene 
of  the  feet  of  the  starved  soldiers  after  standing  in  wet  and  cold  trenches 
before  Sebastopol,  and  the  sloughing  which  is  apt  to  follow  the  application 
of  blisters  to  children  after  measles  and  scarlatina. 

Ergot  of  rye  produces  gangrene  of  extremities  and  rarely  of  pres- 
sure points.  The  gangrene  is  generally  dry  and  preceded  by  symp- 
toms like  those  which  indicate  the  presence  of  calcareous  arteries  ; 
and  the  whole  disease  presents  a  striking  likeness  to  that  form  of 
gangrene  which  is  due  to  slowly  progressive  arterial  thrombosis.  The 
starvation  sure  to  accompany  a  diet  of  spoiled  corn  is  a  powerful  predis- 
ponent.  It  seems  impossible  that  ergot  can  produce  spasm  of  arterioles- 
enduring  until  the  parts  supplied  are  dead,  as  has  been  asserted.  Wood 
('  Therapeutics,'  2nd  edit.  p.  547)  believes  that  in  decidedly  toxic  doses 
ergot  lowers  the  arterial  pressure,  acting  as  a  direct  depressant  of  the 
heart  and  vasomotor  centres.  The  gangrene  would  therefore  seem  to  be' 
due  simply  to  anaemia  of  extreme  parts. 

Bright's  disease,  and  tricuspid  regurgitation,  deserve  mention  as  pre- 
disposing or  even  exciting  causes  of  gangrene  of  the  legs,  from  the  tense- 
cedema  which  they  cause. 

local  causes. — All  act  immediately  in  one,  or  both,  of  two  ways  : 
(1)  they  directly  destroy  the  life  of  the  cells  of  a  part ;  or,  (2)  they 
arrest  or  render  insufficient  the  blood-supply ;  (a)  by  obstruction  of 
arteries  ;  (b)  by  obstruction  of  veins ;  or  (c)  by  obstruction  of  all  vessels. 

Injuries  of  all  hinds  either  destroy  the  vitality  of  a  part  outright,, 
or,  if  less  intense,  excite  inflammation  which  may  end  in  gangrene — 
usually  moist—  from  both  injury  to  the  tissues  and  arrest  of  their  blood 
supply. 

Gangrene  from  inflammation  has  already  been  described,  and  will  be 
again  referred  to  under  phlegmonous  erysipelas  and  spreading  traumatic 
gangrene.    It  is  due  partly  to  direct  injury  of  the  tissues  by  the  cause 
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of  the  inflammation,  partly  to  arrest  of  circulation  by  tension  and  stasis, 
and  to  these  causes  in  varying  degree  in  different  cases.  It  is  always  of 
the  moist  kind.  The  great  majority  of  inflammations  leading  to  gangrene 
are  probably  infective.  Inflammation  (often  called  erysipelas)  frequently 
arises  and  runs  into  sloughing  in  tensely  cedematous  legs,  either  after 
puncture  or  without  any  local  injury. 

Arterial  obstruction  is  a  common  cause  of  gangrene,  and  is  produced 
in  many  ways,  e.g.  rupture,  ligature,  pressure,  spasm,  endarteritis 
obliterans,  thrombosis,  and  embolism.  Ordinarily,  when  a  main  artery 
is  thus  blocked,  collateral  vessels  dilate  and  carry  on  the  circulation  in 
its  area  (p.  11) ;  but  if  this  does  not  occur,  gangrene  must  follow.  Often 
this  is  of  the  dry  kind,  but  still  more  often  it  is  moist ;  for  though 
unable  to  maintain  the  circulation,  collateral  vessels  are  frequently  able 
to  pump  sufficient  blood  into  the  part  to  keep  it  from  drying  subse- 
quently, and  the  dead  part  is  often  large.  With  the  exception  of  endar- 
teritis obliterans  and  thrombosis  the  above  causes  do  not  tend  to  pro- 
duce a  spreading  gangrene,  but  these  two  often  spread,  and  gangrene 
mounts  up  the  limb  pari  passu. 

Forms  of  gangrene  due  to  injuries  of  arteries  will  not  be  further 
referred  to  here  :  of  those  due  to  disease,  thrombosis  and  embolism  are 
by  far  the  commonest  causes. 

1.  Thrombosis  results  from  disease,  usually  atheromatous  (see  Disease 
of  Arteries),  of  the  inner  coat.  Gangrene  from  this  cause  is  therefore 
met  with  chiefly  after  middle  life  and  in  the  legs. 

The  term  senile  gangrene  is  frequently  employed  to  indicate  dry 
gangrene  in  the  aged,  due  to  thrombosis  of  calcareous  arteries  ;  but,  as 
dry  gangrene  in  old  people  may  be  due  to  other  causes,  and  thrombosis 
of  such  vessels  may  result  in  moist  gangrene,  it  should  be  abandoned. 

There  seem  to  be  two  causes  of  gangrene — thrombosis  and  inflam- 
mation— of  frequent  occurrence  in  the  aged,  and  each  depends  upon 
the  existence  of  calcified  arteries.  Degenerate  arteries  often  give  rise  to> 
the  following  premonitory  symptoms  :  itching,  formication,  numbness- 
and  coldness  in  the  feet  and  legs,  with  painful  cramps,  especially  of  the 
calf  muscles  ;  the  tibial  pulses  are  feeble,  the  arteries  rigid. 

The  irregularity  and  abnormality  of  the  surface  ^f  such  vessels  and 
the  slowness  of  the  circulation  predispose  to  thrombosis,  which,  starting 
at  any  point,  slowly  spreads.  At  first,  perhaps,  only  a  toe  mummifies., 
then  others,  and  then  the  gangrene  slowly  creeps  on  to  the  foot.  It 
frequently  halts  for  some  days,  only  again  to  advance.  But  little  in- 
flammation precedes  its  advance,  and  general  symptoms  are  slight,  but 
pain  is  often  extreme.  The  thrombosis  is  very  extensive  ;  to  cause  gan- 
grene of  half  the  foot,  the  clot  probably  extends  into  the  popliteal,  and 
blocks  the  vessel  so  completely  that  scarcely  any  blood  drips  from  an 
amputation  wound  in  the  upper  third  of  the  leg,  and  no  vessel  requires 
tying.  The  malnutrition  of  tissues  thus  poorly  supplied  with  blood 
must  be  extreme.  Very  slight  injuries  excite  inflammation,  and  this 
easily  spreads  and  causes  death  of  the  part  affected.  The  second  form  of 
gangrene  special  to  old  people  is  inflammatory,  being  predisposed  to 
by  malnutrition  of  the  parts  ;  it  starts  from  some  slight  injury,  cutting 
a  corn,  treading  on  a  nail,  &c,  and  is  either  a  septic  or  locally  infective 
process.  The  swelling  is  usually  slight,  but  may  be  considerable ;  the 
part,  usually  one  or  more  toes,  becomes  purple  and  moist  gangrene  sets 
in  ;  but  the  part  is  so  small  that  it  often  dries.  The  signs  of  inflamma- 
tion along  the  advancing  edge  are  strongly  marked,  and  the  part  is  the 
seat  of  much  burning  pain,  especially  at  night.    The  general  symptoms. 
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are  marked  in  proportion  to  the  putrefaction  that  takes  place.  These 
cases  generally  run  a  much  more  rapid  course  than  the  former ;  both 
forms  may  cease  at  any  spot,  often  only  to  recur. 

2.  Embolism. — Bits  of  fibrin  from  aneurismal  sacs,  vegetations  from 
cardiac  valves,  calcareous  plates  from  arteries  and  other  bodies,  are  occa- 
sionally swept  away  by  the  arterial  current  and  lodged  in  the  main  artery 
of  a  limb,  often  at  its  bifurcation ;  thrombosis  soon  renders  the  occlu- 
sion complete.  A  sudden  severe  pain  is  felt  in  the  limb,  and  this  is  rapidly 
followed  by  gangrene,  which  is  generally  dry,  but  may  be  moist.  It 
extends  up  to  the  point  of  arrest  of  the  embolus. 

3.  Endarteritis  obliterans  (see  Disease  of  Arteries)  is  very  rare.  An  ex- 
treme degree  of  endarteritis  may  cause  such  swelling  of  the  intima  as 
to  completely  occlude  the  lumen  of  an  artery,  or  thrombosis  may  be  in- 
duced. The  disease  tends  to  spread  from  the  periphery  towards  the 
centre.  It  occurs  at  or  before  middle  life,  and  without  obvious  cause, 
syphilis  especially  being  negatived.  It  may  affect  either  limb,  and  runs 
a  chronic  course  of  months  or  years. 

The  symptoms  are  like  those  of  progressive  thrombosis  of  calcareous 
arteries  above  described ;  and  are  preceded  by  similar  warning  signs. 
But  the  disease  occurs  usually  in  younger  patients  in  whom  there  is  no 
evidence  of  general  arterial  degeneration,  and  the  affected  vessel  can  be 
felt  to  become  progressively  harder  and  to  pulsate  more  and  more  feebly 
until  it  is  left  a  solid  cord,  which  ultimately  shrinks.  The  pain  along 
the  artery  may  be  extreme.  If  gangrene  results  it  is  very  limited  in 
proportion  to  the  arterial  obstruction.  (See  a  case  by  Pearce  Gould, 
'  Clin.  Soc.  Trans.,'  1884.)    The  disease  may  subside  spontaneously. 

4.  Raynaud's  disease,  or  symmetrical  gangrene. — This  is  a  rare 
disease,  characterised  by  the  sudden  formation  of  cold,  rather  tender, 
grey-blue,  ill-defined,  rather  painful  patches  upon  the  limbs,  most  com- 
monly of  young  children,  but  also  of  adults.  Such  ureae  are  often  sym- 
metrical ;  in  other  cases  one  foot  or  hand  only  is  affected.  In  the  majority 
of  cases  the  parts  become  normal  after  half  an  hour  or  a  few  hours  ;  in 
the  most  severe  the  colour  deepens  to  black,  bullae  rise,  and  the  skin 
sloughs  or  perhaps  a  whole  finger  dies  and  shrivels.  The  attacks  are 
paroxysmal,  not  periodic,  may  begin  with  vomiting  and  yawning,  and 
be  followed  by  passage  of  urine  containing  albumen  and  granular  blood 
pigment ;  it  is  quite  a  cold  weather  affection,  but  attacks  occur  without 
special  exposure. 

Post  mortem,  a  hemorrhagic  infiltration  of  the  discoloured  tissues 
has  been  found.  The  disease  has  been  ascribed  to  spasm  of  arterioles 
due  to  excitation  of  sensory  nerves  by  cold  and  the  conveyance  of  this 
stimulus  to  a  ver>  hyperaesthetic  cord.  (T.  Barlow,  '  Clin.  Soc.  Trans.,' 
1883.) 

Obstruction  of  veins  is  rarely  a  cause  of  gangrene,  the  anasto- 
moses between  veins  are  so  free ;  the  common  femoral  vein  is  a  rare 
exception.  When,  however,  a  main  artery  is  obstructed,  even  partial 
obstruction  of  its  vein  becomes  very  serious,  and  moist  gangrene  is  pro- 
bable. 

In  strangulation,  which  does  not  stop  all  circulation,  the  veins  are 
much  more  affected  than  the  arteries,  and  the  part  consequently  becomes 
extremely  congested  (p.  16),  swollen,  and  ultimately  falls  into  a  state  of 
moist  gangrene  as  often  seen  in  strangulated  bowel. 

Arrest  of  gangrene. — The  cause  ceases  to  spread  and  its  effect 
similarly  ceases  to  advance.  Frequently  we  cannot  tell  how  an  inflam- 
mation is  arrested,  why  a  thrombus  ceases  to  extend,  and  so  forth  ;  but 
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upon  points  like  these  the  arrest  of  advancing  gangrene  depends. 
Gangrene  from  anaemia  (i.e.  dry)  often  ceases  just  below  a  joint  (ankle  or 
knee)  around  which  the  arterial  anastomosis  is  more  free  than  lower  in 
the  limb. 

When  progress  of  the  gangrene  is  arrested  a  bright -red  line  of  in- 
flammation (called  the  line  of  demarcation,  p.  30)  separates  the  living 
parts  from  the  dead.  And  the  appearance  of  this  line  is  most  im- 
portant as  a  means  of  prognosis,  because  it  shows  that  the  mischief 
has  ceased,  and  that  there  is  a  disposition  to  repair  its  ravages. 

Separation  of  the  mortified  part.— It  is  at  this  bright-red  line 
of  demarcation  that  the  dead  part  is  separated  by  ulceration.  A  narrow 
white  line,  due  to  ele- 
vation of  the  cuticle  by 
vesicles,  appears  along 
ihe  edge  of  the  living- 
tissue.  Separation  of 
the  cuticle  occurs  here, 
and  a  chain  of  mir  ate 
ulcers  is  seen  under 
it.  These  gradually 
unite  and  form  a  chink, 
which  widens  and 
deepens  till  it  reaches 
the  bone  (Fig.  7).  Gra- 
nulation-tissue forms 
in  and  eats  away  the 
living  tissue  wherever 
it  is  in  contact  with  the 
dead ;  even  the  bones 
are  at  last  ulcerated 
through,  and  the  dead 
part  is  cast  off  (see 
p.  31)  leaving  a  granu- 
lating and  suppurating  «Pig.?7.— Separation  of  the  dead  part  in  dry  gangrene 

surface.  Thus  the  whole  ■  s&  from  exposure  (King's  Doll.  Mus.). 

•of  a  mortified  limb  may  . 

be  amputated  ;  the  bone  and  tendons  separating  lower  down,  and  being- 
more  slowly  detached  than  the  skin,  muscles,  and  blood-vessels,  which  re- 
tract, the  resulting  stump  is  irregularly  conical.  When  granulation  has 
duly  occurred,  this  process  of  separation  is  unattended  with  haemorrhage, 
the  vessels  being  closed  by  firm  adherent  thrombi ;  but  when,  as  in  hos- 
pital and  other  forms  of  moist  gangrene,  putrefaction  or  other  intensely 
irritant  and  mycotic  processes  are  going  on  close  to  the  thrombi,  these 
may  form  imperfectly,  or  soften  and  break  down  when  formed,  and  the 
separation  of  the  slough  may  be  attended  with  severe  haemorrhage. 

Diagnosis. — It  is  often  impossible  to  tell  at  once  whether  a  part  is 
or  is  not  dead.  It  may  be  pale,  cold,  insensitive,  and  motionless  from 
injury,  cold,  and  other  causes,  or  swollen,  dark  blue,  and  covered  with 
bloody  bullae,  and  yet  recover.  The  signs  which  render  death  of  a 
part  immediately  certain  are  due  to  drying  and  putrefaction ;  but  these 
do  not  set  in  for  some  time. 

Treatment  of  gangrene  from  disease. — General :  Treat  any 
general  morbid  state  which  may  have  predisposed  to  gangrene,  and  endea- 
vour to  improve  the  health  and  strength  of  the  patient.  Apart  from  specific 
.treatment  of  Bright 's,  diabetes,  &c,  the  most  nourishing  and  easily 
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digestible  diet  should  be  given  ;  a  little  alcohol  with  meals  may  aid 
digestion.  Whilst  paying  every  attention  to  local  hygiene,  see  that 
surrounding  conditions  are  favourable,  and  especially  that  ventilation  is 
good.  Pain,  irritability,  and  restlessness  must  be  allayed  by  opium  in 
regular  small  doses,  or  occasional  large  ones  (gr.  j.  of  the  powder  or 
in  xxx.  of  the  tincture)  as  required.  A  mixture  of  ammonia  and  bark 
(F.  15),  is  useful. 

Treatment. — Eemove  any  local  cause,  as  pressure,  a  strangulating 
band,  or  tension.  The  latter  may  very  frequently  be  done,  and  with  the  best 
effect,  in  all  spreading  inflammations,  in  those  which  so  commonly  arise 
in  the  tensely  cedematous  legs  of  cardiac  and  nephritic  subjects,  and  in 
cases  in  which  venous  obstruction  plays  a  prominent  part,  by  a  sufficient 
number  of  well-placed  incisions,  1  to  2  inches  long  (see  Phlegmonous 
Erysipelas).  These  gape  and  act  probably  as  much  or  more  by  afford- 
ing a  ready  means  of  exit  for  the  causes  of  inflammation,  which  are 
being  forced  into  the  tissues,  as  by  relieving  tension. 

All  parts  in  which  gangrene  is  threatening  should  be  elevated,  very 
slightly  in  cases  due  to  arterial  obstruction,  considerably  in  those  from 
obstruction  of  veins  or  inflammation.  The  preservation  of  warmth  in 
the  affected  part  is  another  important  point,  and  is  best  effected  by 
wrapping  the  part  in  a  large  quantity  of  cotton-wool  and  maintaining  a 
comfortable  external  temperature. 

Of  the  highest  importance  is  the  prevention  of  decomposition  in 
parts,  should  they  die.  Threatened  tissues  should  therefore  be  well 
washed  with  soap  and  warm  water,  and  then  with  warm  sublimate  solu- 
tion ;  breaches  of  surface  should  as  far  as  possible  be  disinfected  with 
sublimate  thickly  dusted  with  crystals  of  iodoform,  and  the  whole  part 
should  then  be  enveloped  in  a  thick  covering  of  salicylic  wool,  if  this  be  at 
hand,  and  a  silk  handkerchief  sewn  over  all.  It  requires  changing  only 
when  the  patient  presents  symptoms  which  may  be  relieved  at  the  wound, 
or  when  an  offensive  smell  or  any  discharge  comes  through. 

When  gangrene  is  established  before  the  patient  is  seen,  the  above 
measures  will  still  be  best  to  arrest  its  advance,  but  septic  decomposi- 
tion will  have  set  in  and  must  be  kept  in  check.  An  antiseptic  absorbent 
wool  dressing  will  favour  drying.  In  moist  gangrene  it  should  be 
changed  frequently  and  be  less  thick  than  in  aseptic  cases,  and  free  and 
numerous  incisions  should  be  made  into  the  dead  parts  to  favour  the 
escape  of  fluids.  It  is  well  in  moist  gangrene  to  reduce  the  size  of  the 
putrid  part  as  much  as  possible,  so  absolutely  dead  parts  may  be  cut 
away.  All  gentleness  must  be  used  and  a  good  margin  left  between  the 
section  and  the  living  tissues,  any  interference  with  the  latter  readily 
lighting  up  fresh  inflammation.  To  the  surface  and  through  cuts 
antiseptics  may  be  freely  applied  to  the  dead  parts— iodoform  or 
powdered  boracic  acid  being  perhaps  the  best. 

When  the  soft  parts  have  ulcerated  through  and  retracted,  much 
time  may  be  saved  by  very  gently  retracting  them  with  the  aid  of  lateral 
incisions  and  dividing  the  bones  with  a  saw ;  otherwise  natural  separa- 
tion will  take  many  months,  and  a  stump  incapable  of  healing  soundly 
will  then  be  left. 

Amputation  in  gangrene. — The  above  may  be  called  the  expectant 
treatment.  If  successful,  it  leaves  the  patient  with  the  longest  possible 
stump  :  but  no  line  of  demarcation  may  form,  and  in  severe  cases  the 
chances  of  death  from  septic  absorption,  pain,  and  exhaustion  are  many. 
Removal  of  the  diseased  part  has  therefore  to  be  considered. 
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In  gangrene  from  injury  primary  amputation  immediately  above  is 
the  proper  treatment. 

In  rapidly  spreading  inflammatory  gangrene,  unchecked  by  incisions 
&c,  the  only  hope  lies  in  high  amputation  (see  Spreading  Gangrene). 

In  extending  gangrene  from  thrombosis  of  calcareous  arteries  high 
amputation  has  been  practised  in  a  few  cases  with  good  result.  Hutchin- 
son proposes  that  amputation  through  the  lower  third  of  the  thigh  be  done 
when  the  patients  are  so  bad  that  they  must  keep  abed.  But  to  obtain 
viable  flaps  it  is  usually  unnecessary  to  go  so  high.  Hutchinson  would 
apply  the  same  treatment  to  the  inflammatory  form  of  senile  gangrene, 
and  here  again  it  is  probable  that  amputation  below  the  knee  would 
•answer  the  purpose,  antiseptics  being  used.  The  prognosis  in  these 
gangrenes  of  old  people  is  very  bad  when  they  have  passed  the  ankle. 

In  gangrene  from  embolism,  amputation  should  be  done  immediately 
above  the  line  of  gangrene  so  soon  as  this  is  well  established. 

In  all  cases  the  general  state  of  the  patient  must  be  considered  and 
so  far  as  possible  improved,  before  resorting  to  amputation. 

Haemorrhage  during  the  separation  of  sloughs  is  best  treated  by  the 
cautery,  simple  pressure,  or  acupressure ;  these  failing,  amputation  will 
probably  be  required. 

XVIortifieation  from  pressure,  bedsores,  &c. — When  a  patient 
is  confined  to  bed  with  some  very  tedious  and  debilitating  malady,  as  a 
fever — and  especially  if  he  has  no  strength  to  shift  his  posture  occa- 
sionally— the  skin  covering  various  projecting  bony  parts  (as  the  sacrum, 
brim  of  the  ilium,  or  great  trochanter)  is  apt  to  inflame  and  rapidly 
ulcerate  or  slough,  and  more  particularly  if  irritated  by  neglect  of 
cleanliness  or  by  the  contact  of  urine.  The  first  thing  complained  of  by 
the  patient  is  often  a  sense  of  pricking,  as  though  there  were  crumbs  or 
salt  in  the  bed.  The  part  looks  red,  then  becomes  excoriated  and  ul- 
cerates, or  turns  black  and  mortifies,  frequently  right  down  to  the  bones. 
This  accident  is  particularly  liable  to  happen  if  the  spinal  cord  has 
been  injured.  Often  these  sores  do  not  cause  the  patient  to  make  any 
complaint.  Similar  ones  often  form  where  splints  or  bandages  press  on 
bony  prominences,  e.g.,  malleoli,  iliac  spines,  inner  condyles  of  humerus. 
These  points  should  always  be  guarded  by  '  ring  '  pads  of  gauze,  wool,  or 
lint. 

Treatment. — When  long  confinement  to  bed  is  expected  a  water- 
bed  should  be  had  if  possible.  Strong  spirit  or  eau  de  Cologne  should 
be  regularly  applied  to  the  skin  of  the  back  and  hips,  to  harden  and  enable 
it  to  bear  pressure  better.  Light  friction  of  dependent  parts  with  the 
hand  greased  with  some  ointment  (boracic)  should  be  performed  night  and 
morning  for  five  to  ten  minutes  upon  all  patients  unable  to  change  their 
position  freely.  If  the  part  seems  likely  to  suffer,  in  the  absence  of  a 
water-bed,  air  pillows  or  water-cushions,  shaped  like  a  ring,  should  be 
arranged  to  relieve  the  parts  from  all  pressure,  and  the  patient  should  be 
made  often  to  lie  on  his  side  or  face. 

Boracic  ointment  is  the  best  application  for  excoriations  ;  for  deep 
sloughs  boracic  fomentations,  and  dusting  with  iodoform  if  they  are 
very  foul.  Balsam  of  Peru  is  recommended  as  an  excellent  stimulant 
antiseptic  in  these  cases — either  pure  or  diluted  with  an  equal  part  of 
vaseline ;  resin  ointment  is  also  very  good. 
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CHAPTEE  VII. 

SCROFULA  AND  TUBERCULOSIS. 

Definition.— -Scrofula,  or  its  equivalent,  struma,  is  commonly  defined 
as  that  condition  of  body  in  which  the  tissues  are  prone  to  inflamma- 
tion of  low  intensity  and  protracted  course. 

Description. — It  has  been  held  that  certain  types  of  organism 
manifest  the  scrofulous  tendency  or  diathesis ;  but  knowledge  of  tempera- 
ment, habit  of  body,  complexion,  is  too  indefinite  to  permit  of  trust- 
worthy description,  and  it  will  therefore  be  safer  to  await  in  each  case  the 
manifestations  of  scrofula  rather  than  venture  to  predict  on  such  grounds.1 

The  manifestations  of  scrofula  occur  in  most  of  the  tissues  of  the 
body,  but  foremost  comes  the  absorbent  system.  Here  the  lymphatic 
glands  are  singled  out,  and  they  yield  the  indolent  swellings — enlarged 
glands — so  commonly  observed  in  the  neck,  and,  by  suppuration,  lead  to 
the  puckered  scars  which  point  to  past  inflammatory  action. 

Other  tissues  which  may  suffer  are,  the  skin  and  mucous  mem- 
branes ;  of  the  former,  witness  the  eczema,  frequently  pustular,  which 
is  common  about  the  head  and  face  (impetigo  of  the  scalp,  tinea  tarsi, 
suppurative  discharge  from  the  external  ear) ;  of  the  latter,  witness  the 
conjunctivitis,  coryza,  ozaena,  otitis  media,  also  the  catarrhs  of  the 
bronchial  tubes,  the  intestine,  the  bladder,  the  vagina,  the  vulva. 

Then  connective  tissue  structures  are  often  affected,  witness  the  fre- 
quency of  strumous  nodules  in  the  skin,  subcutaneous  abscesses,  arthritis, 
osteitis.  Or  the  several  organs  of  the  body,  in  particular  the  lungs, 
kidneys,  and  testicles,  may  show  the  above  tendency  to  chronic  inflam- 
mation. 

In  all  these  cases,  wherever  the  inflammation  may  localise  itself,  its 
characteristics  are :  (1)  that  it  is  apparently  easily  provoked,2  (2)  that 
it  is  rarely  sthenic,  (3)  that,  once  started,  the  inflammation  runs  a 
chronic  course. 

From  these  general  features  we  may  pass  to  more  special  ones  char- 
acteristic of  scrofulous  inflammation  and  easily  deducible  from  the  above. 
First,  easy  provocation  of  the  inflammation  means  that  we  shall  often 
fail  to  discover  an  exciting  cause— the  swelling  of  the  gland  or  joint 
seems  to  arise  spontaneously— it  '  comes  of  itself.'  Next,  from  the  fact 
of  the  local  action  not  running  high,  we  miss  the  heat  of  inflammation 
(hence  the  name  '  cold  '  applied  to  scrofulous  abscesses),  also  the  redness 
over  the  scrofulous  abscess  which  in  pointing  lacks  the  vividness  of  acute 
inflammation  and  is  more  purplish  in  hue  ;  further,  pain  is  compara- 
tively slight  or  may  be  entirely  absent.  Lastly,  owing  to  the  chronicity 
of  the  process,  there  is  time  for  organisation  of  the  inflammatory  pro- 
ducts which  have  invaded  the  tissues  around  the  focus  proper  of  the 

1  Many,  indeed,  still  liold  to  the  view  that  a  special  type  of  body  is  found  with  the 
scrofulous  diathesis.  Sir  W.  Jenner's  description  of  this  type  (Med.  Times  and  Gaz., 
1860,  Lecture  I.  on  Rickets)  may  be  given: — '  Temperament,  phlegmatic  ;  mind  and 
body,  lethargic ;  figure,  heavy  ;  skin,  thick  and  opaque  ;  complexion,  dull  pasty -looking; 
upper  lip  and  alas  of  nose,  thick ;  nostrils,  expanded  ;  face,  plain  ;  lymphatic  glands, 
perceptible  to  touch  ;  abdomen,  full  ;  ends  of  long  bones,  rather  large  ;  shafts,  thick.' 

-  We  are  dealing  with  the  clinical  features  of  scrofula,  and  this  easy  provocation  of 
inflammation  is  undoubtedly  a  clinical  fact,  though  it  may  admit  of  a  different  patho- 
logical interpretation,  as  we  shall  see  later  on. 
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disease,  hence  the  firm  thickened  base  of  the  scrofulous  ulcer  with  its 
infiltrated  everted  edges.  This  infiltration  is  sometimes  extremely- 
marked  in  the  neighbourhood  of  a  scrofulous  joint,  and  may  almost  fix 
the  joint. 

Passing  to  the  morbid  anatomy  which  underlies  these  manifesta- 
tions, one  must  separate  the  affections  of  skin  and  mucous  membranes 
from  the  affections  of  deeper  parts,  for  this  reason,  that  there  is  in  the 
former  no  tendency  towards  accumulation  of  the  products  of  inflammation 
which  escape  from  the  surface.  But  in  the  deeper  affections,  these 
accumulate  ;  and  in  cases  of  long  duration,  examination  will  commonly 
show,  occupying  the  centre  of  the  inflammatory  focus,  be  it  in  lung, 
kidney,  testicle,  or  lymphatic  gland,  a  material  which  from  its  consistence 
and  colour  has  been  aptly  likened  to  cheese.  Its  consistence  truly  varies 
much  between  a  puriform  liquid  on  the  one  hand  and  a  mass  of  mortary 
or  chalky  hardness  on  the  other  ;  but  very  commonly  indeed  the  cheesy 
character  obtains,  and  hence  the  cheesy  or  caseous  nodule  belongs  to  the 
classical  description  of  scrofulous  lesions.  Without  further  examination 
of  this  cheesy  mass,  we  may  say  this — that  it  consists  of  an  amor- 
phous debris,  the  yellow  tint  of  which  it  derives  from  the  presence  of 
fatty  particles  ;  these  fatty  particles  are  the  result  of  degenerative  changes 
and  themselves  argue  chronicity.    We  shall  recur  to  this  point. 

Etiology. — Scrofula  is  highly  hereditary,  and  in  very  many  cases  it 
will  be  possible  to  discover  a  history  of  some  one  or  other  of  the  above-men- 
tioned lesions  on  the  side  of  the  father  or  mother.  In  like  manner  the 
brothers  and  sisters  of  the  patient  may  be  expected  to  show  in  varying 
degree  the  same  tendency.  The  manifestations  of  congenital  scrofula  do 
not,  as  a  rule,  appear  during  the  first  year  of  life,  but  from  the  second  year 
onwards  during  the  whole  period  of  active  development,  they  are  com- 
mon ;  the  first  two  decades  of  life  would  cover  the  period  of  most  active 
manifestation.  In  middle  age,  and  thence  on,  scrofulous  lesions  are  not 
common.  But  scrofula  may  be  acquired  as  well  as  handed  on,  and  the 
conditions  which  tend  to  engender  it  are,  briefly,  improper  or  insufficient 
food,  overcrowding,  damp  dwellings,  in  fact,  all  those  conditions  which  are 
included  under '  Faulty  Hygiene.'  These  conditions  will  clearly  have  most 
effect  during  the  period  of  active  growth  of  the  body,  and  hence  another 
reason  for  the  prevalence  of  scrofula  during  the  first  t  wo  decades  of  life. 

It  is  not  uncommon  for  scrofulous  affections  to  make  their  appearance 
for  the  first  time  shortly  after  some  recent  exhausting  disease,  e.g.  some 
one  of  the  acute  specifics— measles,  scarlet-fever,  small-pox,  typhoid  ; 
but  these  must  rank  rather  as  accidental  predisposing  causes,  bringing 
to  light  a  tendency  which  else  might  have  remained  latent. 

The  relationship  of  syphilis  to  scrofula  is  probably  of  the  same  kind, 
viz.  predisposing,  but  be  this  as  it  may,  it  is  certain  that  many  of  the 
manifestations  of  scrofula  occur  in  the  children  of  syphilitic  parents. 
The  children  of  parents  of  tender  years,  also  those  of  parents  advanced 
in  life,  are  liable  to  scrofulous  affections. 

Tuberculosis. 

Whilst  scrofula  is  a  term  used  in  a  clinical  rather  than  in  a  patho- 
logical sense,  or  at  least  includes  much  of  the  clinical  element,  tubercle 
is  essentially  a  pathological  term,  and  hence  the  subject  of  tuberculosis 
will  be  best  approached  from  the  side  of  pathology.1 

1  Yfe  may,  however,  refer  here  to  the  ty\:e  of  organism  which  is  held  to  manifest 
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The  term  tubercle,  is  applied  to  certain  morbid  products  which  are 
found  in  the  body.  These  to  the  naked  eye  certainly  do  not  present  great 
similarity;  they  include: — 

(a)  Masses  of  very  variable  size,  ranging  from  the  size  of  a  pea  or 
lentil  to  that  of  a  billiard  ball,  rarely  beyond  this,  which  masses  are  of  a 
yellowish  colour  and  somewhat  cheesy  consistence. 

(6)  Minute  seed-like  or  shot-like  bodies,  which  may  vary  from  the 
size  of  a  pin-head  downwards,  and  in  colour  may  be  either  grey  and 
semi-translucent,  resembling  then  a  grain  of  boiled  sago,  or  opaque  and 
white,  or  yellowish  white. 

The  former  (a)  go  by  the  name  of  crude,  or  sometimes  yellow  tubercle  ; 
the  latter  (b)  by  the  name  of  miliary  tubercle,  or  of  grey  granulation. 

The  term  yellow  tubercle  for  the  large  masses  is  bad  ;  for  the  smaller 
masses,  we  have  seen,  may  also  be  yellow,  and  for  this  same  reason  the 
name  '  grey  granulation  '  cannot  be  used  as  synonymous  with  miliary 
tubercle,  for  it  names  only  a  stage  of  the  miliary  tubercle.  The  grounds 
on  which  these  two  forms  are  both  named  tubercle  are  the  following. 
First,  the  two  forms  may  frequently  be  found  associated : — either 
miliary  tubercles  are  scattered  round  about  the  cheesy  mass  of  crude 
tubercle,  or  a  patient  will  be  taken  with  a  rapidly  fatal  illness,  and,  at  the 
post-mortem,  miliary  tubercles  will  be  found  scattered  through  the  tissues 
of  the  body,  and  with  them  in  some  organ  or  tissue  of  the  body  a  caseous 
nodule.  Next,  it  is  frequently  possible  to  trace  the  passage  of  the  miliary 
tubercle  from  the  grey  translucent  stage  to  the  opaque,  white,  or  yellow 
stage,  and  we  may  readily  perceive  how  from  such  transformation,  and 
from  a  confluence  of  adjacent  miliary  nodules,  it  would  be  possible  to 
build  up  the  larger  yellow  mass.  Lastly,  we  may  actually  witness  this 
building-up  ;  for  close  examination  of  a  nodule  of  crude  tubercle,  such, 
for  instance,  as  we  meet  with  in  the  brain,  w'll  reveal  the  following 
structure  surrounding  the  large  caseous  mass — a  delicate,  greyish-pink 
layer  of  granulation  tissue,  and  in  this  layer  minute  nodules,  answering 
to  the  description  of  typical  miliary  tubercles.  The  relationship  is  so 
close  here  that  there  is  no  doubting  but  that  the  large  caseous  mass  is 
a  conglomeration  of  miliary  tubercles  which  have  passed  into  the  yellow 
stage.  The  fittingness  of  the  term  1  conglomerate '  tubercle,  introduced 
by  Virchow,  to  designate  the  mass  of  crude  tubercle  will  be  apparent, 
and  indeed  we  shall  best  keep  in  mind  the  relation  of  the  two  forms 
of  tubercle  by  speaking  of  them  as  discrete  miliary  tubercle  and  con- 
glomerate tubercle.  In  addition  to  these,  which  constitute  the  nodular 
tubercle  of  Laennec,  we  have  the  infiltrating  variety.  In  this  there  is 
a  diffuse  cell-infiltration  (Fig.  8),  transforming  the  synovial  membrane 
of  a  joint,  for  example,  into  a  layer  of  granulation-tissue  half  an  inch 
thick  or  more.  This  variety  is  very  important  in  surgery,  for  it  is  the 
pathological  lesion  in  many  cases  of  local  tuberculosis. 

Structure  of  the  miliary  tubercle. — In  the  earliest  stage,  this 
minute  body,  which  is  not  bigger  than  a  millet  seed,  and  is  of  a  trans- 
lucent grey  colour,  shows  under  the  microscope  a  dense  clustering  of 
cells  into  which  no  vessels  penetrate.  The  cells  are  round  and  quite  like 
leucocytes.  We  have  thus  before  us  a  structure  which  may  be  likened 
to  a  bead  of  non-vascular  granulation-tissue  (Fig.  10).    At  a  later 

the  tendency  to  tuberculosis.  The  following  is  Sir  W.  Jenner's  description  :— Nervous 
system  highly  developed  ;  mind  and  body  active  ;  figure  slim  ;  adipose  tissue  small  in 
quantity ;  organisation  generally  delicate  ;  skin  thin  ;  complexion  clear ;  superficial 
veins  distinct ;  blush  ready  ;  eyes  bright;  pupils  large,  lashes  long;  hair  silken;  face 
oval,  good-looking  ;  ends  of  long  bones  small,  shafts  thin  and  rigid  ;  limbs  straight ; 
oeth  cut  early  ;  children  run  alone  and  talk  early.— Med.  Times  and  Gazette,  loc.  cit. 
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stage,  the  tubercle  being  now  somewhat  bigger,  will  show,  besides  the 
above,  cells  (epithelioid)  of  larger  size,  with  well-marked  oval  nuclei 
resembling  epithelial  cells  ;  in 
addition  huge  multinuclear 
masses  of  protoplasm  may  be 
found,  more  especially  in  the 
central  parts  of  the  knot ;  these 
are  the  so-called  giant  cells 
(Fig.  9).  Traversing  this 
cluster  of  cells  may  be  found 
the  remains  of  the  connective 
tissue  of  the  part  as  a  sup- 
porting reticulum.  In  the  in- 
filtrating form  the  microscope 
usually  shows  the  presence  of 
numerous  collections  of  large 
cell-forms  similar  to  those  of 
miliary  tubercle,  imbedded  in 
the  granulation-tissue  (Fig.  8), 
in  which  they  are  quite  in- 
visible to  the  naked  eye.  Some- 
times these  collections  are 
scarce ;  the  granulation-tissue 
is  tubercular  because  of  its 
cause,  not  because  it  contains 
tubercles.  Now  all  the  ele- 
ments above  described,  round 
cells,  epithelioid  cells,  giant 

cells,  may  be  found  in  any  granulation -tissue  (p.  30),  and  so  far  there  is 
nothing  specific  in  the  structure  ;  but  though  this  is  so,  the  life-history  of 
the  miliary  tubercle  is  specific,  for  the  tendency  is  always  towards  necrosis 
— the  grey  bead  becomes  opaque  at  its  centre,  the  opacity  spreads  till  it 


Pig.  8.—  x  70.  Section  of  capsule  of  hip  in  a 
case  of  hip-joint  disease.  In  the  granulation 
tissue  are  uniformly  distributed  tubercles 
with  central  giant  cells  and  degenerating 
epithelioid  and  small  cells.  The  upper  giant 
cell  contained  two  bacilli  (Koch). 


PlG.  9.— x  700.  A  giant 
cell  with  radially  ar- 
ranged bacilli ;  from  a 
cheesy  bronchial  gland 
in  a  case  of  miliary 
tuberculosis  (Koch). 


Ms 


Pig.  10.— x  700.  Cellular  tis- 
sue from  the  margin  of  a 
meningeal  tubercle  ;  very 
numerous  bacilli  lie  among 
the  cells,  of  which  only  the 
nuclei  are  stained  (Koch). 


involves  the  entire  bead  and  a  yellow  tinge  is  acquired.  Examined  now, 
the  cells  may  be  found  in  large  part  replaced  by  a  detritus  of  albuminous 
and  fatty  granules,  or  may  present  blocks  of  homogeneous  hyaline  appear- 
ance (coagulation  necrosis  of  the  cells).  As  a  key  to  this  tendency  to 
necrosis  the  extravascular  nature  of  the  structure,  which  persists  through- 
out, must  be  remembered ;  but  it  is  possible  that  the  action  of  the  bacillus 
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(Cheyne)  is  still  more  to  blame.  The  caseous  mass  may  remain  dry  and 
ultimately  calcify,  or  it  may  more  or  less  rapidly  soften  into  a  puriform 
fluid,  excite  inflammation,  and  tend  towards  the  nearest  surface. 

Pathology  of  tuberculosis. — We  now  come  to  a  very  important 
point.  What  is  the  significance  of  the  scattered  miliary  tubercles  which 
are  found  so  commonly  immediately  around  the  caseous  nodule  ?  And 
what  is  the  meaning  of  the  sudden  outbreak  of  an  acute  disease  which 
reveals,  on  the  death  of  the  patient,  the  tissues  of  many,  perhaps  most, 
organs  strewn  with  miliary  nodules  ;  and  then  in  some  out-of  the-way 
corner,  perhaps,  a  yellow  focus  of  conglomerate  tubercle  which  obviously 
is  of  much  older  date  than  the  scattered  miliary  bodies  ?  The  demon- 
stration of  the  structural  relationship  of  crude  and  miliary  tubercle  is  a 
step  towards  answering  this  question,  but  only  a  step.  The  answer  would, 
however,  be  forthcoming  supposing  we  could  prove  the  presence  of  the 
same  poison  in  the  yellow  focus  of  conglomerate  tubercle,  and  also  in  the 
discrete  miliary  tubercles  :  for  then  the  occurrence  of  miliary  bodies 
immediately  around  this  focus  would  find  its  explanation  in  an  escape 
of  the  poison  into  the  parts  around — whilst  the  sudden  outburst  of  the 
general  disease  would  be  explained  by  an  escape  of  a  particulate  poison 
into  the  blood,  the  particles  being  arrested  at  many  points  in  the  tissues. 
A  chemical  poison  would  not  produce  the  localised  secondary  inflamma- 
tions. 

Arguments  based  on  such  reasoning  led  to  the  theory  of  the  infective- 
ness  of  the  caseous  mass,  and  the  demonstration  of  the  conglomerate 
nature  of  this  mass,  whose  essential  unit  of  structure  was  a  minute 
bead  or  granule,  led  up  to  the  classification  of  tubercle  as  one  of  the 
infective  granulomata  (p.  25).  The  infectiveness  of  tubercle  has  now 
been  well-established  (1)  by  the  inoculation  experiments,  especially  of 
Cohnheim  and  Salomonsen,  who  placed  fragments  of  tubercular  material 
in  the  anterior  chambers  of  rabbits'  eyes  and  produced  a  local  tubercu- 
losis quickly  becoming  general,  and  (2)  by  the  investigations  of  Koch, 
who  has  isolated  the  virus  upon  which  the  infectiveness  of  tubercular 
stuff  depends.    The  steps  in  the  proof  were  these  : 

1.  The  demonstration,  by  a  special  mode  of  staining,  of  the  constant 
presence  of  a  specific  organism  in  tubercular  foci. 

2.  The  separation  from  morbid  products  and  pure  cultivation  of  this 
organism. 

3.  The  inoculation  of  animals  with  the  pure  cultivation  (i.e.  with  the 
organism  only),  and  the  invariable  production  in  suitable  animals  of 
tuberculosis. 

Koch's  results  have  been  confirmed  by  other  observers,  and  it 
may  now  be  considered  as  well-established  that  the  organism  {Bacillus 
tuberculosis)  described  by  him  is  the  specific  irritant  productive  of 
tubercle.1 

With  this  discovery  the  pathology  of  tubercle  is  still  only  half  com- 
plete.   Why  do  we  not  all  become  tuberculous  ?    The  bacilli  of  tubercle 

1  Characters  of  the  bacilli :— Motionless  rods,  measuring  in  length  from  one-fourth 
to  one-half  the  diameter  of  a  red  blood  corpuscle  ;  in  breadth  one-fifth  to  one-sixth  the 
length.  Frequently  slightly  curved.  Multiplication  takes  place  by  spores  ;  these  are 
oval  bodies,  two  to  six,  as  a  rule,  in  each  bacillus.  They  are  most  common  in  the  giant- 
cells  (Fig.  9),  much  less  so  between  the  smaller  cells  (Fig.  10)  ;  they  are  less  numerous 
in  chronic  cases  of  infiltrating  tubercle,  and  may  be  very  rare.  The  bacilli  are  not  known 
to  occur  normally  outside  the  animal  organism.  Cultivation  experiments  have  shown 
that  they  are  of  very  slow  growth,  that  to  flourish  they  require  a  temperature  of  over 
30°  C.  (86°  F.),  and  that  the  medium  must  be  either  blood  serum  or  meat  liquor. 
Obviously  the  animal  body  yields  the  required  conditions. 
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escaping  from  the  body  of  the  tuberculous  by  various  channels  must  be 
inhaled  as  dust  by  the  many — why  do  the  few  alone  suffer  ?  Obviously 
the  only  adequate  explanation  is  that  the  tissues  of  some  must  offer  a 
more  favourable  soil  for  the  development  of  the  germs  than  the  tissues 
of  others.  Therefore,  in  addition  to  a  specific  irritant,  there  must  be  a 
specific  susceptibility  to  cover  all  the  facts.1  With  these  two  data 
allowed  we  may  summarise  very  shortly  the  chief  facts  in  the  pa- 
thology of  tubercle  as  follows.  The  Bacillus  tuberculosis  gains  access 
to  the  tissues,  with  air  or  with  the  food,  the  former  being  the  more 
common  mode  ;  having  lodged,  the  soil  being  suitable,  the  germ  proceeds 
to  multiply  in  loco.  The  presence  of  the  germ  in  the  tissues  is  a  very 
mild  chronic  irritant,  and  causes  corresponding  inflammation.  The  pro- 
ducts of  inflammation  gather  around  the  focus  of  irritation  and  take  the 
special  structural  arrangement  which  has  been  described,  and  show  the 
special  tendency  towards  necrosis  which  has  been  noted.  This  necrosis 
is  the  one  usual  to  albuminous  tissues,  viz.  fatty.  The  rods  are  carried 
probably  by  leucocytes  into  the  parts  immediately  adjacent,  and  a  series 
of  secondary  foci  spring  up  around  the  primary  focus,  the  secondary  foci 
pass  through  similar  stages  towards  necrosis,  and  from  proximity  blend 
with  the  primary  focus ;  thus  the  process  spreads  by  means  of  a  pro- 
gressive local  infection.  There  may  thus  result  destruction  of  half  or 
more  of  an  entire  organ,  still  we  have  to  deal  only  with  a  local  disease. 
But  at  any  moment  the  germs  may  find  entry  to  the  blood,  either  in- 
directly by  way  of  lymph  channels,  or  by  direct  access  to  the  blood-stream, 
the  walls  of  a  vein  or  artery  becoming  tuberculous  and  the  growth  of 
bacilli  actually  penetrating  their  lumina.  Being  then  carried  to  all  parts 
of  the  body  and  lodging  here  and  there,  they  cause  an  indefinite  number 
of  secondary  foci,  and  the  disease  now  has  passed  from  a  local  to  a 
general  disease — acute  miliary  tuberculosis.  The  secondary  foci  would 
doubtless  pass  through  stages  precisely  similar  to  those  just  described  in 
the  local  process,  but  that  death  occurs  before  such  is  possible — the 
patient  dying  with  all  or  most  of  the  miliary  nodules  in  the  stage  of  the 
grey  granulation. 

It  has  long  been  known  that  one  great  danger  o"  patients  with  scro- 
fulous disease  of  a  bone,  joint,  or  other  part  is  the  outbreak  of  general 
tuberculosis.  Naturally  this  caused  pathologists  to  regard  the  cheesy 
products  of  scrofulous  inflammation  as  very  similar  to  the  cheesy  tubercle. 
It  is  rapidly  becoming  more  and  more  certain  that  there  is  no  difference 
between  them.  The  microscope  shows  that  in  strumous  granulation- 
tissue  miliary  tubercles  (Fig.  8)  are  always,  or  almost  always,  present 
before  caseation  sets  in  ;  and  Koch  and  other  observers  have  shown  that 
the  products  of  scrofulous  inflammation  when  inoculated  upon  animals, 
induce  ordinary  tuberculosis.  They  have  demonstrated  B.  tuberculosis  in 
the  inflamed  tissues  (though  often  in  very  small  numbers),  and  have 
obtained  pure  cultivations  of  the  bacillus  from  them.  It  seems,  therefore, 
that  '  scrofulous  '  and  '  tubercular  '  are  synonymous  ;  that  a  scrofulous 
inflammation  is  caused  by  B.  tuberculosis.  Some  still  hold  that  tuber- 
cles and  bacilli  are  grafted  on,  as  it  were,  to  a  scrofulous  inflammation. 
But  inflammations  by  causes  other  than  B.  tuberculosis  are  not  excited 
and  maintained  in  strumuous  subjects  with  such  extraordinary  ease  as  to 

1  The  inoculation  experiments  on  animals  bear  this  out ;  for  whereas  some  animals 
take  tubercle  with  the  greatest  readiness — e.g.  rabbits,  guinea-pigs,  ruminants— others 
are  very  difficult  to  infect,  e.g.  dogs  and  rats.  We  see  here  that  the  tissues  offer  a 
more  or  less  favourable  nidus  to  the  same  poison. 
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require  the  hypothesis  that  the  tissues  are  excessively  vulnerable.  If 
the  diseased  part  (gland,  synovial  membrane,  &c.)  be  completely  removed, 
an  operation  wound  in  the  strumous  generally  heals  well.  A  strumous 
or  tubercular  subject  is  therefore  one  whose  tissues  favour  the  growth  of 
B.  tuberculosis. 

The  most  important  point  to  be  learnt  from  the  above  is  that  every 
tubercular  focus  is  a  danger  to  parts  around  by  local  infection,  and  also 
to  the  system  at  large  by  general  infection.  It  is  not  so  certainly  fatal 
as  a  cancer,  for  the  tubercular  material  may  become  encapsuled  and 
calcified  or  eliminated  ;  but  the  probability  of  infection  is  so  great,  and 
the  course  of  tubercular  inflammations  so  chronic,  that  it  is  frequently 
right  to  remove  the  disease  completely  by  the  various  operations  of 
erasion,  excision,  or  amputation. 

Having  thus  included  in  the  morbid  anatomy  of  tubercle  the  lesions  of 
scrofula,  it  remains  for  us  to  complete  the  pathology  by  showing  how  the 
bacilli  gain  access  to  the  scrofulous  gland  or  joint.  Koch's  explanation 
of  this  is  that  the  access  is  not  a  direct  one,  but  that  the  bacilli  enter- 
ing primarily  by  the  lung  or  the  bowel  establish  a  local  tuberculous 
focus — most  probably  in  some  lymphatic  gland,  and  that  from  this  focus 
bacilli  enter  the  blood  stream  and  accidentally  lodge  in  some  part  or 
other  of  the  body.  The  difference  between  this  mode  of  infection  of  the 
blood  stream,  and  that  which  gives  rise  to  general  tuberculosis,  would 
lie  in  this,  that  in  the  former  case  only  a  very  limited  number  of  bacilli 
(Koch  says  only  one)  gain  access  to  the  blood,  in  the  latter  an  indefinite 
number.  For  the  infection  of  superficial  glands,  e.g.  the  cervical,  Koch 
suggests  local  infection,  through  some  scratch  or  other  of  that  portion 
of  the  skin  whose  lymphatics  drain  into  the  affected  gland.  Many  of  the 
lesions  of  scrofula  would  then  rank  as  secondary,  whilst  lesions  of  lung 
would  be  primary,  resulting  from  direct  inoculation.  The  bowel  lesions 
(tuberculous  ulceration)  may  be  the  result  of  direct  primary  inoculation, 
e.g., from  the  ingestion  of  food  containing  tuberculous  matter,  but  far  more 
commonly  they  result  from  the  swallowing  of  sputa  containing  bacilli, 
the  patient  infecting  his  bowel  from  his  lungs — this  ulceration  would  be 
secondary. 

Lastly,  the  tubercle  theory  of  scrofula  must  account  for  the  skin  erup- 
tions and  catarrhs  of  mucous  membranes  which  are  frequent  in  the  scro- 
fulous. Have  we  here  also  to  do  with  a  specific  irritation  by  bacilli  ? 
This  is  a  question  not  yet  definitely  answered,  but  it  seems  not  impro- 
bable that  such  is  the  case.  Should  this  be  established  then,  one  of  the 
last  remaining  objections  to  the  unity  of  the  two  diseases  would  be  met. 
That  cheesy  glands  form  secondarily  to  scrofulous  inflammation  of  skin 
is  well  known. 

Etiology  of  tubercle. — This  has  been  very  largely  covered  in  dis- 
cussing the  pathology  of  the  disease,  but  some  points  still  remain  for 
consideration.  We  may  say  first  that  there  is  no  evidence  that  the 
bacilli  of  tubercle  are  derived  from  any  other  source  than  the  animal 
organism,  nor  any  evidence  that  harmless  bacteria  may,  under  certain 
conditions  in  the  body,  develop  into  the  poisonous  bacilli  of  tubercle. 
How  is  the  poison  conveyed  ?  In  the  vast  majority  of  cases  the  vehicle 
will  be  the  sputa  of  a  patient  already  suffering  from  the  disease.  The 
sputa  drying  on  some  texture  or  other,  e.g.  the  handkerchief,  will  shake 
into  the  air  with  the  fluff  from  the  texture,  and  as  dust  will  be  inhaled.1 

1  The  long  vitality  of  the  tubercle  germs  must  here  be  borne  in  mind.  In  dried 
sputa  they  have  been  found  infective  after  186  days.  See  experiments  of  Fischer  and 
Schill  (Koch,  Die  Aetiologie  der  Tuberfadose). 
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The  evacuations  from  the  bowel  of  the'phthisical  may  contain  numerous 
bacilli,  but  the  danger  of  contamination  of  the  air  from  this  source  will, 
with  ordinary  cleanliness,  be  but  slight. 

Since  animals  are  subject  to  tubercle,  they  too  will  be  a  source  of 
infection  to  us,  but  in  a  different  way,  for  they  do  not  spit,  and  the  evacu- 
ations appear  to  contain  the  bacilli  only  exceptionally.  On  the  other 
hand,  the  milk  of  tuberculous  cows  is  undoubtedly  in  many  cases  a  source 
of  infection,  but  only  when  the  udders  are  actually  diseased  (Koch) ;  and 
the  flesh  of  tuberculous  oxen  (Perlsucht)  and  tuberculous  pigs  will  be 
poisonous.  This  last  danger,  however,  is  less  than  it  appears,  for  the 
tuberculous,  i.e.  caseous  lesions  will  be  apparent,  and  will  naturally  be 
avoided ;  the  meat  will  obviously  be  diseased.  With  the  exception  then 
of  the  milk,  the  danger  from  animals  will  not  be  great,  and  in  any  case 
far  less  than  from  ourselves.  Then,  as  to  susceptibility,  this  we  have 
seen  plays  an  important  part.  We  shall  have  herein  an  explanation  of 
the  hereditary  transmission  of  tuberculosis  ;  it  will  be  that  the  parent 
hands  down  to  his  offspring  tissues  suitable  for  the  cultivation  of  the 
bacilli — a  good  soil.1  We  must  observe  here,  that  this  susceptibility 
will  include  build  of  body,  which  also  may  be  handed  down.  This  finds 
application  in  the  narrow,  flat,  ill-formed  chests,  chests  of  small  capacity 
and  feeble  movements,  which  are  probably  associated  with  feeble  ciliary 
action  in  the  air  tubes.  Such  chests  are  handed  on  from  parent  to  child, 
and  are  so  frequently  observed  in  those  who  are  or  who  become  tubercu- 
lous in  their  lungs. 

The  doctrine  of  distinct  special  types  of  body  in  scrofulosis  and 
tuberculosis  (footnotes  on  pp.  62,  63)  will  obviously  fail  with  the  proof 
of  the  identity  of  the  two  processes. 

Sex,  so  far  as  is  known,  plays  no  part  in  the  etiology  of  tubercle. 
Coucerning  age  it  must  be  noted  that  cases  of  congenital  tuberculosis  or 
of  tuberculosis  in  the  new-born  are  extremly  rare.  This  means  that 
only  very  exceptionally  will  the  foetus  become  infected  in  utero. 

As  to  predisposing  causes,  these  will  take  effect  in  the  direction  of 
lowering  the  vitality  of  the  organism.  They  will  be  the  same  as  those 
already  enumerated  under  the  etiology  of  scrofula,  viz.,  overcrowding, 
damp  dwellings,  insufficient  food  and  clothing,  &c.  Dampness  in 
particular  bears  very  strongly  on  the  subject,  as  shown  by  the  relation- 
ship of  phthisis  and  a  waterlogged  soil. 

Predisposing  causes  in  the  shape  of  disease,  bronchitis,  measles, 
typhoid,  &c,  may  be  again  mentioned. 

Treatment. — For  the  surgical  treatment,  by  erasion,  enucleation, 
excision,  reference  must  be  made  to  the  special  sections  on  diseases  of 
bones  &c.  In  parts  not  accessible  to  the  knife  it  may  be  possible  still  to 
apply  local  treatment,  as  in  the  inhalation  of  antiseptic  vapours  in 
diseases  of  the  lungs ;  but  this  treatment  is  still  on  its  trial,  and  as  yet 
the  results  are  of  doubtful  interpretation.  We  shall  in  such  cases, 
and  indeed  in  all  cases  which  do  not  admit  of  vigorous  local  treatment, 
probably  do  better  by  endeavouring  to  increase  the  resisting  powers  of 
the  tissues  by  a  hygienic  and  tonic  treatment.  This  is  perfectly  scien- 
tific treatment,  as  scientific  as  the  destruction  of  the  organisms  them- 
selves would  be.  To  this  end  are  indicated  country  air,  and  in  particular 
sea  air,  also  that  of  high  altitudes  and  high  latitudes,  on  account  of  its 

1  Heredity  will,  no  doubt,  be  capable  of  being  explained  away  in  part  on  the  ground 
that  the  child  inhabits  the  same  dwelling  as  the  parent,  and  therefore  is  exposed 
directly  to  infection  if  the  parent  be  tuberculous;  but  there  are  facts  in  heredity 
which  do  not  admit  of  this  explanation. 
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purity ;  a  diet  in  which  fats,  to  the  extent  to  which  they  can  be  borne 
by  the  stomach  and  assimilated,  should  preponderate  (cod-liver  oil  is 
here  of  the  greatest  value  and  must  rank  as  a  food),  and  drugs  of  the 
class  of  tonics  and  alteratives,  e.g.  the  mineral  acids,  bark,  quinine,  the 
preparations  of  iodine,  the  hypophosphites  (e.g.  Fellows'  syrup),  the 
phosphates  (e.g.  Parrish's  food)  ;  acid  tonics ;  light  bitter  tonics  ;  pre- 
parations of  iron,  according  to  the  age  and  condition  of  the  patient. 
It  may  here  be  remarked  that  iron  preparations  and  cod-liver  oil  and 
the  phosphates  are  medicines  which  are  to  be  taken  up  by  the  alimen- 
tary tract  much  in  the  same  way  as  food ;  therefore  if  a  furred  condition 
of  the  tongue,  together  with  signs  of  gastric  or  intestinal  disturbance, 
want  of  appetite,  constipation,  &c,  exist,  it  will  be  best  to  treat  these 
first  by  gentle  aperients  and  tonics  to  the  alimentary  tract :  for  this 
purpose  few  remedies  are  more  valuable  than  small  doses  of  rhubarb 
and  soda  or  rhubarb  and  magnesia,  or,  in  a  child,  small  doses  of  castor 
oil,  tuv.,  three  or  four  times  daily.  Having  obtained  a  clean  tongue  and 
regular  action  of  the  bowels,  the  iron  and  cod -liver  oil  treatment  will 
find  its  proper  place. 

On  the  subject  of  scrofula  and  tuberculosis,  consult  Dr.  Gee's  article 
in  Quain's  'Dictionary  of  Medicine,'  Green's  'Manual  of  Pathology,' 
sixth  edition ;  the  '  Text  Books  of  Pathology  '  of  Birch-Hirschfeld,  second 
edition,  and  Ziegler,  third  edition  ;  and  in  particular  Koch's  article  on  the 
'  iEtiology  of  Tuberculosis  '  in  the  '  Mittheilungen  aus  dem  kaiserlichen 
Gesundheitsamte,'  vol.  ii. 


CHAPTER,  VIII. 

LEPROSY  (ELEPHANTIASIS  GR^CORUM)  ;  GLANDERS  AND  FARCY. 

Leprosy  is  a  constitutional  disease  of  chronic  course,  marked  by  curious 
pigmentary  changes,  by  the  development  of  diffuse  or  nodular  infiltra- 
tions in  the  skin,  and  by  perversions  of  sensibility  (hyperesthesia, 
anaesthesia).  The  mucous  membranes  may  suffer  as  the  skin.  The 
patient  generally  succumbs  to  a  specific  form  of  cachexia.  All  or  many 
of  the  above  symptoms  may  be  present  in  the  same  ease,  but  the 
cutaneous  and  nervous  symptoms  may  occur  quite  separately. 

Leprosy  is  an  endemic  disease  owning  a  very  curious  geographical 
distribution.  During  the  middle  ages  it  abounded  in  England  and 
Scotland,  and  indeed  in  Central  Europe  generally,  and  hospitals  were 
erected  for  the  care  and  seclusion  of  the  victims.  It  lingered  in  Scotland 
after  it  was  extinct  in  England,  and  last  of  all  in  the  Shetland  Islands. 
It  now  flourishes  in  Norway  and  Iceland,  and  is  met  with  also  in  Spain 
and  Italy.  In  Crete  and  Palestine  it  is  found  as  of  old  ;  it  infests  the 
East  and  West  Indies,  and  has  been  imported  into  Canada  and  Hono- 
lulu. It  seems  quite  independent  of  climate  and  elevation  ;  affects  the 
people  of  certain  villages,  not  those  of  neighbouring  ones.  Like  all  im- 
ported diseases,  it  is  usually  most  prevalent  on  the  sea-coast. 

It  has  not  been  possible  to  refer  the  disease  to  any  particular  kind 
or  state  of  soil,  e.g.  marsh  land,  nor  to  any  particular  diet  (fish) ;  the 
disease  in  the  past  has  been  treated  as  contagious,  and  pathological 
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evidence  has  somewhat  revived  this  theory,  but  the  conditions  neces- 
sary for  its  transmission  must  be  very  special.  It  has  been  said  to  be 
hereditary :  but  this  again  has  been  disputed ;  so  there  has  been  and 
is  still  great  obscurity  as 
to  the  conditions  under 
which  the  disease  origi- 
nates. 

Symptoms.  —  The 

clinical  features  of  the 
disease  range  themselves 
to  form  three  types — the 
macular,  the  nodular  or 
tuberculated,  the  ances- 
thetic.  Prodromal  symp- 
toms indicative  of  general 
failure  of  health  are  usual, 
extending  over  weeks  or 
even  years. 

The    nodular  form 
begins  with  the  develop- 
ment of  spots  or  patches 
of   a    red    or  red-brown 
colour  which  range  in  size 
from  a  sixpenny-piece  to 
the  palm  of  the  hand:  / 
they  may  be  slightly  raised,  / 
are  tender  to  the  touch, 
and  partly  disappear  under 
pressure.    The  spots  are 
irregularly  distributed  over 
the  face,  trunk,   and  ex-  Fig.  11. —Tubercular  leprosy.  Drawn  by  Moonesawmy 
tremities.    This  stage  is 

generally  spoken  of  as  the  macular  form  of  the  disease ;  it  may 
persist  for  weeks  or  months.  Then,  or  sometimes  not  till  two  or  three 
years  after,  nodules  appear,  varying  from  the  size  of  shot  up  to  that  of 
hazel  nuts,  red-brown  in  colour,  firm  or  soft,  the  cuticle  over  them 
sometimes  slightly  scaling.  They  come  out  in  successive  crops  at  short 
or  long  intervals.  The  face  is  chiefly  selected — the  eyebrows,  nose,  lips, 
cheeks,  ears  :  the  diffuse  and  nodular  thickening  of  these  parts  produces 
a  peculiar  leonine  aspect  of  countenance  (Fig.  11).  The  hands,  feet, 
limbs,  mostly  on  the  extensor  aspects,  and  trunk,  may  show  similar 
diffuse  infiltration  and  nodules.  The  course  of  the  thickenings  is 
usually  very  chronic.  Their  fate,  having  reached  maturity,  may  be  slow 
disappearance,  patches  of  pigmented  atrophic  skin  marking  their  site, 
or  they  may  break  down  into  indolent  ulcers,  and  by  extension  to  the 
deeper  parts  and  progressive  necrosis  produce  great  destruction — lepra 
mutilans.  The  mucous  membrane  of  the  mouth,  tongue,  and  larynx  may 
suffer  similarly,  implication  of  the  larynx  being  shown  by  a  peculiar 
hoarse  voice.  Sooner  or  later  a  patchy  form  of  anaesthesia  of  the  sur- 
face develops,  with  the  progress  of  the  disease  the  constitution  gene- 
rally suffers,  a  condition  of  low  vitality  is  established,  and  at  the  end  of 
some  eight  to  ten  years  the  patient  dies  of  cachexia  or  of  some  com- 
plication :  exhausting  diarrhoea,  lung  affections,  &c.  In  England  one 
is  very  apt  at  first  to  mistake  nodular  leprosy  for  syphilis,  especially  if 
this  disease  be  also  present. 
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The  anaesthetic  form. — We  have  seen  anaesthesia  appear  in  con- 
nection with  the  nodular  and  macular  forms  of  leprosy,  but  apart  from 
such  the  anaesthesia  may  appear  in  skin  which  looks  quite  healthy  or  in 
parts  of  the  skin  which  have  previously  shown  pemphigus  bullae.  The 
anaesthetic  patches  are  very  irregular  in  shape  and  distribution :  often 
in  their  midst  a  patch  of  normally  sensitive  skin  may  be  discovered. 
The  anaesthesia  is  complete,  and  the  patient  may  burn  himself  deeply 
without  being  aware  of  it.  Atrophy  of  the  skin,  of  the  muscular  and 
indeed  of  almost  all  the  structures  beneath  the  insensitive  surface,  may 
occur,  and  very  curious  deformities  result — lepra  mutilans.  Ulceration 
may  appear  in  the  anaesthetic  area.  Superficial  nerves,  like  the  ulnar, 
may  be  felt  as  thick  perhaps  as  the  forefinger. 


Morbid  anatomy  and  pathology. — Both  the  clinical  course 
and  morbid  anatomy  of  leprosy  show  its  analogy  with  tubercle  and 
other  infective  granulomata,  among  which  it  ranks  as  the  most  chronic. 
Post  mortem  examination  reveals  the  presence  of  a  granulation-tissue, 
either  collected  into  nodules  or  diffusely  infiltrating,  in  the  skin, 
mucous  membranes  and  sometimes  deeper  structures.  Even  in  the 
macular  form  of  leprosy  this  granulation-tissue  is  present  in  the  skin, 
though  only  in  small  quantity.  In  the  anaesthetic  form  the  nerves  are 
found  thickened  by  similar  tissue,  which,  by  pressure,  destroys  their 
conducting  power.  The  pemphigus  bullae  which  may  precede  the  de- 
velopment of  the  anaesthetic  patch  are  perhaps  the  result  of  nerve 


Fig.  12  — One  form  of  atrophy  pre- 
sent in  Oriental  leprosy.  The 
muscles  of  the  hand  are  atro- 
phied, especially  those  of  the 
fifth  finger  and  the  interossei. 
It  will  be  seen  also  that  the 
terminal  phalanges  of  some  of 
the  fingers  have  disappeared. 
Drawn  from  a  patient  of  Moo- 
deen  Sherif,  at  the  Triplicane 
Hospital,  Madras,  by  C.  Moone- 
sawmy  Moodelly. 


Fig.  13.  —  Anesthetic  leprosy. 
Sketch  of  the  hand  of  a  Madras 
leper,  drawn  by  Moonesawmy. 
The  nails  are  seen  on  the  meta- 
carpus. The  structure  of  the 
phalanges  has  completely  dis- 
appeared, whilst  the  skin  bear- 
ing the  nails  has  been  preserved. 
The  nails  have  then  been  trans- 
ferred to  the  metacarpal  bones. 
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irritation.  The  disease  may  spread  along  the  nerve  sheaths  to  the  great 
centres.    The  parenchyma  of  organs  is  more  rarely  involved. 

The  microscope  shows  this  granulation-tissue  to  be  quite  like 
that  of  syphilis  and  lupus,  qu.  v.  ;  large  cells  are  frequent  (lepra-cells). 
The  knots  are,  however,  less  vascular  than  those  of  lupus.  The 
breaking  down  of  the  leprosy  knots  probably  results  from  obstruction  of 
the  scanty  vessels  (vide  Syphilis)  feeding  the  tissue.  Of  the  three  forms 
of  granulation-tissue,  syphilitic,  tubercular,  and  leproid,  the  last  is  the 
most  slowly  developing.  All  three  forms  may  show  retrogressive  changes, 
and  either  be  absorbed  or  break  down. 

Etiology. — In  the  cells  of  the  growing  leprous  tissue  an  organism, 
the  Bacillus  leprce,  is  constantly  present.  It  is  very  like  that  of  tuber- 
culosis, but  somewhat  more  slender  and  pointed  at  the  ends.  Multi- 
plication is  by  spores.  The  bacilli  occur  in  lepra  cells  and  other  smaller 
ones,  rarely  between  cells.  They  stain  like  B.  tuberculosis.  By  inocu- 
lation of  animals  it  is  possible  to  produce  a  local  leprous  lesion,  but 
not  a  general  disease. 

Treatment  of  leprosy. — The  Gurjun  oil  and  the  Chaulmoogra  oil 
internally  and  locally  are  two  of  the  remedies  supposed  to  have  a 
specific  effect  on  the  disease.  Iodine,  mercury,  arsenic,  have  all  been 
tried ;  also,  more  recently,  creasote  and  salicylate  of  soda  internally. 

The  late  Dr.  Bhau  Daji  employed  a  mode  of  treatment  with  which 
he  seems  to  have  had  considerable  success.  He  died  whilst  still  testing 
the  remedy,  and  before  he  had  made  it  public  property.  Many  physicians 
in  Bombay  believed  it  to  be  the  Gurjun  or  Chaulmoogra  oil,  with  both 
of  which  Bhau  Daji  experimented  ;  but  he  ultimately  laid  them  aside 
entirely  for  the  oil  of  the  Hydnocarjpus  inebrians,  of  which  the  native 
name  is  Kauti.  He  gave  the  oil  in  doses  of  -n\v.-x.,  I  believe,  and 
also  applied  it  locally.  The  treatment  is  well  worth  further  trial. 
I  have  learnt  the  above  from  a  Civil  Servant  who  knew  Bhau  Daji  well, 
who  watched  his  cases,  and  was  told  by  him  the  name  of  the  drug  used. 

Apart  from  specifics,  the  lines  of  treatment  are  removal  from  the 
leprous  district,  and  then  a  supporting  dietary  with  tonics.  The  local 
lesions  may  either  be  treated  on  ordinary  lines  or  local  applications  of 
the  specific  remedies  may  be  employed. 

In  estimating  the  value  of  any  treatment  the  naturally  chronic  course 
of  the  disease  must  be  remembered,  and  also  that  prolonged  periods  of 
quiescence  are  not  uncommon  apart  from  treatment.  The  good  effect 
of  simple  attention  to  hygiene  is  also  marked. 

Glanders  and  Farcy. 

These  are  varieties  of  one  disease  due  probably  to  difference  in  the 
point  of  entry  in  the  poison  through  the  nasal  mucosa  or  through  a 
breach  of  the  skin  surface.  Primarily  diseases  of  the  horse-tribe,  they 
are  communicable  to  man  and  other  animals.  When  the  local  mani- 
festations affect  primarily  or  chiefly  the  mucosa  of  the  nasal  cavities, 
the  disease  is  called  glanders,  but  when  the  skin  and  subcutaneous 
lymphatics,  it  is  called  farcy. 

These  two  forms  are  essentially  identical ;  pus  from  either  will  pro- 
duce the  other,  and  the  one  form  as  a  rule  terminates  in  the  other,  if 
the  animal  live  long  enough. 

The  disease,  whether  as  glanders  or  farcy,  may  be  acute  or 
chronic. 

Acute  glanders  begins,  after  a  variable  period  of  incubation  (three  to 
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eight  days  usually,  sometimes  three  weeks  or  more),  with  high  fever,  often 
rigors,  sometimes  vomiting  and  diarrhoea,  and  severe  pains  in  the  joints. 
The  rigors  may  be  repeated,  when  the  disease  closely  resembles  acute  septi- 
cemia or  septico-pyaemia ;  loss  of  strength  is  rapid,  the  typhoid  state 
(p.  28)  supervenes,  and  the  patient  dies  comatose.  More  or  less  dyspnoea 
is  often  a  marked  symptom  towards  the  end. 

The  first  signs  of  the  nasal  affection  are,  oedema  of  the  face,  espe- 
cially of  the  orbits,  extending  to  the  scalp  ;  then  follows  a  continued 
flow  of  discharge  from  one  or  both  the  nostrils,  at  first  thin  and  serous, 
then  thick  and  glairy,  like  the  white  of  an  egg,  but  after  a  time  opaque, 
purulent,  bloody,  and  horribly  offensive.  The  ulceration  of  the  mucosa, 
to  which  this  is  due,  may  lead  to  perforation  of  the  septum  or  caries  of 
bone. 

A  rash  also  marks  the  disease.  It  begins  as  red  spots  like  flea-bites, 
which  soon  become  papular  and  shotty,  then  vesicular  and  often  hemor- 
rhagic, and  finally  pustular.  The  pustules  burst  and  leave  foul  ulcers 
which  may  spread.  The  face  is  a  common  seat  for  the  eruption,  but  it 
may  occur  anywhere.  Similar  pustules  appear  on  the  pharyngeal 
mucous  membrane  and  extend  into  the  bronchi,  causing  laryngitis  and 
bronchitis.  When  lying  on  the  back,  the  nasal  discharge  runs  into  the 
pharynx  and  causes  ulceration  of  the  palate,  &c. 

Diffuse  suppurations  now  appear  beneath  the  skin,  lymphangitis  is 
common,  abscesses  form  in  and  among  muscles,  in  the  substance  of 
organs  and  in  joints. 

In  acute  farcy  the  general  symptoms  are  those  above  given.  The 
first  local  symptoms  are  hard  cord-like  swellings  of  the  subcutaneous 
lymphatic  vessels  and  glands,  called  farcy -buds.  These  break  down  more 
or  less  quickly,  leaving  foul  ragged  ulcers  discharging  a  copious  thin  bloody 
fluid.  Commonly  the  nasal  discharge  and  signs  of  affection  of  other 
mucous  membranes  appear  before  death  ;  also  the  other  supp  urations 
mentioned  above. 

The  symptoms  are  slowly  developed,  and  pauses  occur  when  the 
above  diseases  are  chronic ;  they  may  last  even  months,  with  the 
establishment  of  a  condition  like  hectic. 

The  diagnosis  from  acute  pyaemia  depends  upon  the  presence  of 
nasal  discharge,  the  early  development  of  the  rash,  and  the  possibility 
of  infection  from  glandered  horses. 

Pathology  and  etiology. — In  the  nodules  of  glanders  and  farcy,  a 
bacillus,  like,  but  smaller  than  the  bacillus  of  tubercle,  has  been  dis- 
covered ;  it  has  been  cultivated  by  Schiilz  and  Loftier,1  and  inoculated 
on  horses  with  production  of  glanders.  It  must  therefore  be  considered 
the  contagium.  The  nodules  consist  of  round  cells,  in  which  vasculari- 
sation  is  very  imperfect  or  absent,  degeneration  rapid,  and  the  larger 
cell-forms  do  not  occur.  They  vary  in  size  from  a  bean  downwards ; 
diffuse  infiltrations  are  met  with.  In  the  more  acute  cases  all  stages  of 
inflammation  up  to  the  most  acute  suppuration  are  met  with.  The 
disease  therefore  differs  from  the  other  infective  granulomata  chiefly  in 
its  greater  acuteness. 

Treatment. — Essentially  that  which  is  serviceable  in  septicaemia 
and  pyaemia,  qu.  v.  The  strength  of  the  patient  must  be  supported  by 
every  means  at  our  disposal.  Abscesses  must  be  opened,  and  chloride 
of  zinc  or  sublimate  freely  used,  to  prevent  them  from  acting  as  sources 
of  infection. 

1  Mitth.  a.  d.  kaiserl.  Gesundheitsamt,  Berlin,  vol.  ii. 
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CHAPTEK  IX. 

VENEREAL  DISEASES. 

This  group  consists  of  infective  diseases  due  to  poisons  communicated 
from  the  diseased  to  the  healthy  usually  during  sexual  intercourse. 
They  are  introduced  here  to  bring  syphilis  into  its  natural  position 
among  the  infective  granulomata.    There  are  three  varieties. 

1.  Gonorrhoea. — An  inflammation,  generally  suppurative,  of  the 
mucous  membrane  of  the  male  or  female  genitals.  It  may  cause  suppu- 
ration in  lymphatic  glands,  otherwise  it  usually  spreads  only  by  con- 
tinuity of  tissue.  Sometimes,  however,  secondary  inflammations  of 
joints,  and  perhaps  of  other  structures,  result. 

2.  Soft  chancre,  chancroid,  non-infecting-  sore. — This  is  a 
highly  contagious  ulcer,  capable  of  being  inoculated  in  almost  unlimited 
succession  on  the  same  patient.  But  that  it  frequently  causes  suppura- 
tion in  the  nearest  lymphatic  glands,  it  would  be  a  purely  local  disease  \ 
beyond  this  no  secondary  symptoms  ever  result. 

3.  Syphilis. — This  is  a  general  infective  disease  running  a  very  chro- 
nic course.  At  the  point  of  inoculation  of  the  virus,  in  a  month  or  so,  a 
papule  remarkable  for  its  hardness  (indurated  papule)  develops,  and 
often  ulcerates  superficially  (hard  chancre,  indurated  or  infecting  sore). 
These  are  apparently  due  to  local  irritation  of  the  virus.  But  some 
of  this  passes  on  into  the  lymphatics,  and  some  again  has  entered  the 
blood  ;  the  former  causes  swelling  and  induration  of  the  nearest  glands,, 
the  latter  multiplies  in  the  blood,  and  produces,  in  the  course  of  a  few 
weeks,  a  number  of  inflammations  of  skin,  mucous  membranes,  and 
other  tissues,  known  as  secondary  symptoms,  and  many  of  which  are 
frequent  means  of  propagating  the  disease.  These  continue  to  appear 
for  one  or  two  years,  or  longer  ;  and  are  succeeded,  often  after  a  pause  of 
many  years,  by  characteristic  inflammations  (gum  nata,  syphilomata) 
of  the  deeper  connective  tissues.  This  disease  is  therefore  absolutely 
distinct  from  the  above.  Difficulties  in  diagnosis  do,  however,  occur,  as 
will  be  pointed  out.  It  may  be  mentioned  here  that  much  confusion 
arises  from  the  not  infrequent  inoculation  at  the  same  time  of  the 
poisons  of  both  soft  and  hard  chancres. 

Gonorrhoea  and  Urethritis. 

Gonorrhoea  is  an  infective  inflammation  of  the  mucous  membrane  of 
the  urethra  in  the  male  or  of  the  external  organs  in  the  female  ;  thence 
it  may  spread  widely  by  continuity  of  tissue.  It  occasionally  excites  sup- 
puration in  the  nearest  lymphatic  glands ;  sometimes  it  is  complicated  by 
secondary  inflammation  of  joints  and  fibrous  tissues. 

Cause.  — Contact  of  the  mucous  membrane  with  gonorrhoeal  pus 
almost  certainly  produces  the  disease.  In  gonorrhoeal  pus  large  cocci  are 
found  upon  the  surface  of  epithelial  cells,  placed  at  a  distance  equal  to 
the  diameter  of  a  coccus  from  each  other.  These  are  constantly  present, 
and  are  not  found  in  non-gonorrhceal  discharges  ;  they  are  found  also  in 
pus  from  gonorrhoeal  conjunctivitis,  in  conjunctivitis  of  new-born  chil- 
dren, and  in  fluid  from  gonorrhoeal  arthritis.  Vaginal  and  urethral 
secretions  not  containing  gono-cocci,  produced  no  urethritis  when  inocu- 
lated upon  men,  but  secretions  containing  them  caused  urethritis  after 
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a  short  incubation  in  the  same  men  (Welander,  '  Gaz.  Med.  de  Paris,' 
No.  23,  1884).  The  cocci  have  been  cultivated  and  successfully  inoculated 
by  Bockhardt  and  Bokai. 

Urethritis  in  the  male  may  be  caused  also  by  mechanical  violence  (e.g. 
introduction  of  instruments),  cantharides,  turpentine  and  other  drugs  ; 
irritation  of  worms  in  the  rectum  of  an  unhealthy  child ;  acid  and  irri- 
tating urine,  especially  in  gout ;  other  chemical  irritants,  many  of  which 
may  be  met  with  in  menstrual,  leucorrhceal,  and  other  discharges  from 
the  female  organs.  It  is  these  cases  of  urethritis,  when  contracted  from 
sources  beyond  suspicion,  that  have  given  rise  to  the  belief  that  gonor- 
rhoea is  not  a  specific  disease.  But  these  are  distinguished  from  gonor- 
rhoea by  their  milder  course,  by  the  absence  of  incubation,  by  the  absence 
of  gono-cocci  from  the  discharge,  by  their  slight  tendency  to  spread,  whilst 
they  never  infect  distant  parts.  It  is  possible,  however,  that  there  may 
be  organisms  other  than  the  gonorrhoeal  capable  of  exciting  urethritis. 
The  author  has  seen  violent  urethritis  and  abscess  of  the  navicular  fossa 
traced  to  connection  with  a  chaste  wife  wearing  an  intra-uterine  pessary. 

The  symptoms  of  simple  urethritis  will  be  gathered  from  the  descrip- 
tion of  gonorrhoea,  and  common  sense  will  suggest  the  modifications  of 
treatment  required. 

Symptoms  of  gonorrhoea  in  man. — After  an  incubation  of 
two  to  eight  days,  usually  three  or  four,  the  symptoms  begin.  The  in- 
flammation starts  in  the  fossa  navicularis  and  travels  backwards.  In 
the  first  stage,  the  patient  notices  a  little  itching  at  the  orifice  of  the 
urethra,  which  is  rather  swollen  and  red,  with  a  slight  serous  or  thin 
whitish  discharge.  If  the  disease  is  not  checked,  it  passes  after  a  few 
days  into  a  second,  or  acute  inflammatory  stage.  The  discharge  becomes 
thick  and  purulent,  often  greenish,  or  tinged  with  blood.  The  penis 
swells  ;  the  glans  red,  tender,  and  often  excoriated.  In  consequence  of 
the  tumefied  tender  state  of  the  urethra,  the  stream  of  urine  is  small  and 
forked,  and  passed  with  much  straining,  pain,  and  scalding.  The 
groins,  thighs,  perinaeum,  and  testicles  ache  and  feel  tender ;  and  the 
patient's  rest  is  disturbed  by  long-continued  and  painful  erections,  and 
by  chordee,  that  is,  a  painful  crooked  state  of  the  penis  during  erec- 
tion. This  arises  from  infiltration  of  the  corpus  spongiosum  ureihrce, 
which  glues  together  the  cells,  so  that  when  the  penis  is  turgid  with 
blood,  it  is  bent  downwards,  producing  much  pain.  In  London,  the  symp- 
toms of  gonorrhoea  are  not  often  so  acute  as  above  described.  After  7  to 
14  days,  a  third  stage  sets  in,  the  above  symptoms  abate,  and  in  another 
week  have  almost  disappeared,  but  a  diminishing  rather  thin  discharge 
remains  for  two  or  three  weeks  longer,  and  then  it  disappears.  It  may, 
however,  persist  for  months  or  years,  and  is  then  called  a  gleet.  This  is  a 
serious  thing,  for  in  the  great  majority  of  cases  it  is  due  to  a  granulating 
patch  in  the  urethra,  i.e.  to  a  chronic  inflammation  which  sooner  or  later 
will  end  in  stricture.  Such  a  discharge  may  be  due  also  to  chronic  folli- 
culitis, warts  within  the  urethral  orifice,  a  concealed  chancre,  chronic 
prostatitis,  or  the  irritation  of  a  stricture.  A  short  speculum  will  show 
the  warts  or  chancre ;  an  olive-headed  sound  will,  as  it  is  withdrawn, 
detect  tender  patches  or  slight  narrowings. 

Complications. — These  are  inflammations  of  portions  of  the  genito- 
urinary tract  affected  by  extension  ;  less  often,  of  parts  at  a  distance. 

Retention  of  urine  from  swelling  of  the  mucous  membrane  and 
spasm  of  the  peri-urethral  muscles  is  not  uncommon  in  the  second  stage 
or  at  any  period  from  exposure,  drink,  or  sexual  indulgence  ;  it  will  be 
treated  of  later. 
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Balano-posthitis. — Acute  suppurative  inflammation  of  the  surfaces 
of  the  glans  and  prepuce  from  irritation  of  the  discharge,  often  coupled 
with  phimosis  from  swelling  of  the  foreskin,  or  paraphimosis  should 
this  be  forcibly  retracted. 

Haemorrhage  from  the  urethra  during  chordee,  rarely  severe,  and 
often  gives  relief. 

Abscess, — This  may  begin  in  a  urethral  follicle.  A  tender  sub- 
mucous knot  forms  and  usually  bursts  externally,  but  may  do  so  into  the 
urethra,  or  both  ways,  leaving  a  troublesome  fistula.  Or  it  may  begin 
with  brawny  swelling  and  pain  about  the  bulb,  fluctuation  being  late  to 
appear.  Or  suppuration  may  start  round  about  an  inflamed  Cowper's 
gland,  the  abscess  then  lying  on  one  side  of  the  bulb.  The  two  latter 
kinds  tend  to  burrow  widely  before  pointing,  and  may  cause  retention  by 
pressure.  They  may  burst  into  the  urethra,  discharge  by  that  channel, 
and  heal ;  but  there  is  danger  of  extravasation  of  urine. 

Prostatitis. — Acute  or  chronic.  (See  Diseases  of  Prostate.)  Some- 
times with  grave  general  symptoms  an  abscess  forms  round  the  prostate 
and  between  it  and  the  rectum.  After  some  days  it  generally  comes 
towards  the  perinaeum. 

With  the  above,  symptoms  of  cystitis  and  great  irritability  referred 
to  the  neck  of  the  bladder  are  usual.  Very  rarely  inflammation  extends 
up  the  ureters  and  all  the  symptoms  of  single  or  double  pyelitis  occur. 
This  is  almost  always  fatal,  though  the  case  may  be  a  long  one.  Curiously, 
it  may  arise  from  a  very  slight  urethral  discharge. 

Epididymitis  and  orchitis  by  extension  down  the  vas  from  the 
prostatic  urethra.  (See  Diseases  of  Testis.)  It  is  common  after  the 
second  week,  especially  in  third  and  fourth. 

Inflammation  of  the  inguinal  glands,  rarely  running  on  to 
abscess  (bubo),  with  the  usual  signs,  though  fluctuation  may  be  slow  in 
developing.  Lymphangitis  of  the  dorsal  lymphatics  of  the  penis,  with 
considerable  swelling  of  the  skin,  may  be  present. 

Gonorrhoea!  rheumatism  is  apparently  due  to  the  entry  of  the 
gonorrheal  poison  into  the  blood  and  to  its  settlement  in  one  or  several 
joints  and  fibrous  tissues.  It  may  begin  at  any  time,  but  is  most  common 
late  in  the  disease,  and  especially  in  young  men  of  fair  complexion  and 
strumous  or  delicate  constitution.  It  is  characterised  by  irregular  and  not 
very  high  fever,  with  swelling  and  pain  of  one  or  more  joints  of  the  lower, 
more  often  than  of  the  upper,  limb ;  at  the  same  time  pain  in  one  or  several 
aponeuroses  is  complained  of.  There  may  be  free  effusion,  or  little  fluid 
and  much  swelling  of  the  synovial  membrane  of  joints.  Usually  one  or 
two  joints  only  are  affected,  but  almost  all  the  larger  articulations  may 
be,  one  after  the  other ;  commonly  in  such  cases  the  disease  settles  and 
persists  in  one  joint.  Occasionally  suppuration  occurs,  and  there  may 
then  be  superficial  abscesses  as  in  pyaemia  ;  more  often  movement  of  the 
joint  is  much  impaired  by  cicatricial  contraction  of  the  capsule.  Among 
the  fibrous  tissues  affected  may  be  mentioned  the  sclerotic,  and  the 
plantar  and  lumbar  aponeuroses,  and  the  outer  part  of  the  fascia  lata. 
Free  sour  sweating  does  not  occur. 

The  disease  is  very  obstinate,  crippling  patients  for  months  by  pain 
and  for  life  by  ankylosis.  It  is  liable  to  recur  with  each  attack  of 
gonorrhoea. 

By  inoculation  from  the  urethra  other  mucous  membranes  may  be 
infected,  e.g.  that  of  the  rectum,  nose,  and  eye. 

Gonorrhoea!  conjunctivitis  is  most  serious,  and  if  not  properly 
managed  may  end  in  sloughing  of  one  or  both  corneas,  and  total  blind- 
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ness.  This  is  owing  to  the  rapid  and  intense  swelling  of  the  conjunctiva 
(chemosis),  by  which  the  cornea  is  deprived  of  its  nourishment.  Hazi- 
ness of  the  cornea  is  the  sign  of  danger. 

Treatment  of  the  first  stage. — In  the  first  stage  the  plan  of 
treatment  found  most  efficacious  is  the  use,  six  times  daily,  of  a  mild 
sedative  injection  such  as  the  lotio plumbi  diacetatis  (F.  232).  A  narrow 
strip  of  lint  should,  then  be  well  soaked  in  the  lotion,  rolled  round  the 
penis,  and  covered  by  a  piece  of  thin  oilskin  ;  or,  better,  the  penis 
may  hang  in  a  waterproof  bag  having  a  little  salicylic  wool  at  the 
bottom  to  catch  the  discharge,  which  should  always  be  allowed  to  run 
away  freely.  The  bowels  should  be  freely  opened  by  some  saline  aperient, 
and  a  mild  sedative  (F.  81,  83,  88,  &c.)  should  be  taken  every  night. 
Best,  if  possible.  A  milk,  fish,  and  soup  diet,  and  abstinence  from  all 
alcoholic  liquors,  from  strong  coffee  or  tea,  and  from  highly-seasoned 
food  of  every  kind,  should  be  enjoined  :  and  diluents,  such  as  soda-  or 
barley-water,  linseed  tea,  milk,  and  cocoa,  should  be  freely  used. 

The  manner  of  injecting  is  important,  as  the  efficacy  of  the  lotion 
depends  entirely  on  its  free  and  repeated  application  to  the  whole  of  the 
diseased  surface.  Before  any  injection  the  urethra  should  be  washed  out 
by  micturition  or  a  syringe  full  of  lukewarm  water.  The  patient  should 
use  a  three-drachm  glass  syringe,  with  a  small  bulbous  extremity,  and  having 
filled  it,  should  introduce  it  for  half  an  inch  with  his  right  hand.  Then, 
holding  upright  the  penis  with  his  left  forefinger  and  thumb,  so  as  to 
compress  the  urethra  against  the  syringe  and  prevent  any  of  the  fluid  from 
escaping,  he  should  push  down  the  piston,  letting  the  fluid  pass  freely 
into  the  urethra.  The  syringe  should  now  be  withdrawn,  but  the  orifice 
should  still  be  compressed  laterally,  as  near  the  end  as  possible,  and 
the  fluid  be  retained  for  two  or  three  minutes ;  after  which,  on  re- 
moving the  finger  and  thumb,  it  will  be  thrown  out  by  the  elasticity  of 
the  urethra.  It  is  always  worth  the  surgeon's  while  to  see  that  the 
injection  is  properly  used. 

Of  the  second  stage. — In  a  first  attack  in  a  young  irritable  subject, 
the  patient  should  be  confined  to  the  house.  Walking  and  horse  exercise 
should  be  prohibited.  The  scrotum  should  be  supported  by  a  suspensory 
bandage.  Diet  as  above.  The  scalding  will  be  relieved  by  sod.  bicarb, 
gr.  xxx.,  tr.  hyosc.  3ss.,  aq.  ad  ^j.,  6tis  hor.,  and  a  general  bath  of  the 
temperature  of  90°  to  95°  ;  but  the  bath  should  not  be  too  warm,  or  it 
will  excite  the  circulation  and  bring  on  erections.  The  bowels  should 
be  kept  open  rather  freely,  and  sleep  be  procured  by  Dover's  powder 
or  other  anodynes,  every  night,  whilst  there  is  much  pain  and  chordee 
(F.  81,  83,  &c.)  When  there  is  much  pain  and  scalding,  injections 
are  harmful,  unless  it  be  one  of  extr.  bellacl.  gr.  ij.  ad  5j.,  very 
gently  used.  As  the  symptoms  subside  zinci  sulph.  gr.  j.-ij.,  may  be 
added  and  the  belladonna  soon  omitted.  The  sulphate  of  zinc  generally 
suffices  to  cure ;  the  strength  may  be  increased  to  4  or  6  grains.  In  very 
acute  cases  treatment  by  diet,  alkalis,  anodynes,  baths,  and  rest,  without 
injections,  is  best  for  the  time  being.    So  also  during  acute  epididymitis. 

Of  the  third  stage. — When  scalding  is  gone  and  the  discharge  is 
getting  thin,  copaiba,  cubebs,  and  sandal-wood  oil  (tnx.-xxx.  thrice  daily) 
are  very  useful.  They  are  eliminated  by  the  kidneys,  though  not  as  such, 
and  act  locally  on  the  mucous  membrane  (F.  336).  Copaiba  and  cubebs 
are  very  nauseous,  and  sometimes  cause  vomiting,  purging,  and  a  papular 
rash.  The  sulphate  of  zinc  injection  may  be  strengthened,  or  others 
tried  (F.  254,  &c).  Tonics  of  every  kind,  bark,  zinc,  and  steel,  are  all 
of  service  (F.  16,  18,  26,  27).    The  patient  must  live  a  most  regular  life, 
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and  avoid  late  hours  and  stimulating  living.  If  he  wants  to  make  water 
oftener  than  natural,  and  there  is  an  uneasy  sensation  in  the  urethra 
afterwards,  and  the  urine  deposits  a  mucous  cloud,  Pareira  brava,  buchu, 
and  uva  ursi  will  be  advisable.  If  the  urine  is  preternaturally  acid  or 
alkaline,  or  the  digestive  organs  deranged,  the  case  should  be  treated  as 
directed  in  the  section  on  urinary  deposits.  If  the  health  is  materially 
enfeebled,  affusion  of  cold  water  on  the  genitals,  cold  sea-bathing,  blisters 
to  the  perineum,  bark  and  steel,  good  living,  and  perfect  chastity  of  body 
and  mind,  are  the  necessary  remedies.  If  the  discharge  continue,  the 
cause  of  the  gleet  must  be  carefully  sought.  It  will  generally  be  a  patch 
of  granular  urethritis  and  perhaps  slight  narrowing  of  the  canal.  This 
is  best  treated  by  the  passage  every  other  day  of  the  largest  sized  steel 
bougie  that  the  urethra  will  take ;  some  grease  it  with  a  stimulant  oint- 
ment, e.g.  ung.  hydr.  rub.,  cold.  If  this  fail,  apply  a  little  solution  of 
argent,  nit.  (gr.  x.  ad  ^j.)  to  the  granular  surface  by  a  special  syringe, 
make  the  patient  wash  out  the  urethra  immediately  after,  and  confine 
him  to  bed  for  a  few  days.  Then  use  ordinary  injections  and  the  bougie. 
Internal  urethrotomy  is  the  final  remedy. 

Treatment  of  some  kind  should  continue  so  long  as  the  meatus  is 
occasionally  sealed  of  a  morning — for  granular  urethritis  surely  leads  to 
stricture.  Besides,  it  is  impossible  to  say  when  the  discharge  ceases  to 
be  infective. 

Treatment  of  complications.— Painful  erections  and  ehordee 
may  be  relieved  by  avoiding  sexual  excitement,  by  moderate  diet  and  lying 
on  a  hard  mattress,,  by  a  bag  of  cold  watei,  Dover's  powder  gr.  x. 
and  a  suppository  containing  camphor  gr.  v.-x.,  at  night.  Balanitis 
and  phimosis  must  be  treated  by  frequent  washing  under  the  prepuce. 
Abscesses  should  be  opened  as  soon  as  possible  to  prevent  their  burst- 
ing into  the  urethra.  Cellulitis  from  extravasation  must  be  treated  as 
usual.  Hemorrhage  may  be  checked  by  cold  water  or  ice  and  pressure 
on  the  urethra.  Swelling  of  the  glands  in  the  groin  may  generally  be 
removed  by  rest,  and,  if  necessary,  a  few  leeches. 

For  gonorrheal  rheumatism  the  patient  should  Ve  confined  to  bed, 
and  have  warm  baths.  The  bowels  should  be  cleared  by  an  aperient, 
and  then  ammonia  with  lemon  juice,  every  four  or  five  hours,  and  a  dose 
of  Dover's  powder  at  bed-time.  For  treatment  of  joints,  see  Diseases  of 
Joints.  In  the  chronic  stage  :  Iodide  of  potassium,  bark,  volatile  tincture 
of  guaiacum,  and  warm  sea-bathing  are  the  remedies. 

In  gonorrheal  conjunctivitis  protect  the  sound  eye  with  a  watch- 
glass  fixed  on  with  indiarubber  plaster,  carefully  stuck  down  towards 
the  nose  but  with  an  opening  left  externally  for  ventilation.  Caution 
every  one  as  to  the  infectiveness  of  the  discharge.  Wash  away  the 
I  discharge  every  hour  with  a  gentle  stream  of  water  or  boracic  lotion. 
Grease  the  lids  with  vaseline  to  prevent  their  adhering.  If  seen  early, 
cold  or  iced  compresses  may  be  used,  but  in  most  cases  boracic  fomenta- 
tions (changed  every  hour)  will  be  found  more  comforting  and  efficacious. 
Four  to  six  times  a  day,  having  washed  away  the  discharge,  put  a  few 
drops  of  nitrate  of  silver  lotion  (gr.  ij.  to  Jj.)  into  the  eye.  In  the  most 
severe  cases  evert  the  lids  and  brush  them  with  a  lotion  containing 
arg.  nit.  gr.  xx.  ad  Jj.,  neutralising  it  with  salt  solution  in  15  sees.,  and 
make  radial  cuts  through  the  swollen  conjunctiva.  Chloroform  may  be 
required  :  repeat  when  the  discharge  becomes  again  profuse,  but  not 
oftener  than  once  a  day.  Continue  treatment  till  discharge  has  quite 
ceased,  and  thickening  of  lids  gone.  Use  no  nitrate  of  silver  till  the 
discharge  is  free. 
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Gonorrhoea  in  Woman. 

It  begins  at  the  opening  of  the  vagina,  and  may  extend  to  the  uterus 
and  Fallopian  tubes,  to  the  ovaries,  and  even  cause  fatal  peritonitis ;  the 
urethra  is  affected,  and  extension  to  the  kidneys  may  occur  as  in 
man. 

Symptoms. — Swelling  and  redness  of  the  mucosa,  tenderness,  pain 
in  walking,  ardor  urinae,  and  discharge  soon  becoming  purulent.  In  10  to 
14  days  acute  symptoms  are  gone,  but  a  good  deal  of  discharge  from  the 
posterior  cul-de-sac  or  cervix  remains.  Also  a  little  can  be  pressed  from 
the  urethra,  where  it  long  remains.  It  may  last  years,  its  presence  being 
so  little  evident  that '  latent  gonorrhoea '  has  been  described  ;  but  presence 
of  the  disease  is  proved  by  communicating  infection,  by  ophthalmia  of 
a  child  born,  or  by  sudden  extension  to  the  pelvic  peritoneum. 

Diagnosis. — Unless  gonococci  are  to  be  regarded  as  proof,  it  is 
often  impossible  to  distinguish  between  simple  and  specific  vaginitis. 
Pus  in  the  urethra  generally  means  specific. 

Treatment. — Diet  and  habits  must  be  regulated  as  above  directed. 
At  first  rest  in  bed,  warm  baths,  fomentations,  mild  purges,  and  injec- 
tions of  warm  water,  belladonna  lotion  or  astringents,  according  to  the 
amount  of  irritation.  The  woman  should  lie  on  her  back,  pass  a  long 
tube  to  the  top  of  the  vagina  and  inject  with  a  Higginson's  syringe  or 
from  an  irrigator.  All  pus  should  first  be  washed  out  with  warm  water. 
Then  gr.  lx.  of  sulphate  of  zinc  or  alum  should  be  dissolved  in  a  quart 
of  water  and  the  whole  slowly  injected  ;  to  be  repeated  thrice  daily.  A 
plug  of  wool  soaked  in  glycerin  of  tannin  may  then  be  packed  round  the 
cervix.  Terebinthinate  drugs  (copaiba  &c.)  are  of  use  only  in  checking 
urethral  discharge,  when  astringent  injections  also  should  be  used.  In 
any  obstinate  case  insert  a  speculum  and  apply  powdered  alum  in  some 
quantity  to  the  deeper  parts  of  the  canal,  especially  the  posterior  cul- 
de-sac  ;  if  copious  mucopurulent  discharge  is  issuing  from  the  os,  touch 
the  cervical  canal  with  nitrate  of  silver.  Treatment  should  be  persisted 
in  till  all  symptoms  and  discharge  have  disappeared  :  also  gonococci.  It 
is  very  difficult  to  tell  when  a  cure  is  perfect :  power  of  infecting  may 
remain  for  years. 

Abscess  in  Bartholin's  gland  is  common ;  it  forms  a  large,  red,  very 
tender  swelling  on  one  side  of  the  vaginal  orifice.  It  must  be  freely 
opened  on  the  vaginal  aspect,  the  part  kept  clean  by  frequent  use  of 
boracic  lotion.  A  bit  of  lint  steeped  in  the  lotion  may  be  worn  and 
frequently  changed. 

Gonorrhceal  ovaritis,  characterised  by  pelvic  hypogastric  pain  and 
tenderness,  with  some  fever  and  perhaps  vomiting,  must  be  treated  by 
rest  in  bed,  frequent  hypogastric  fomentations,  belladonna  injections, 
and  light  diet. 

For  uterine  complications,  refer  to  manuals  on  Diseases  of  Women. 
Dangerous  ones  are  rare. 

Soft  Chancre,  Chancroid,  non-infecting  Sore,  and  Sloughing  and 
PJiagedanic  Sore. 

The  soft  chancre  is  a  highly  contagious  ulcer,  communicable  only 
by  the  direct  or  mediate  inoculation  of  chancrous  pus  upon  some  breach 
of  surface.  This  pus  contains  a  virus  which  has  not  yet  been  isolated, 
which  obviously  multiplies  largely  at  the  site  of  inoculation,  which  fre- 
quently finds  its  way  to  the  nearest  lymphatic  glands,  exciting  sup- 
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puration  ;  but  it  apparently  does  not  enter  the  blood,  and  it  never  causes 
general  symptoms  ;  nor  does  the  disease  confer  any  immunity  against 
itself,  the  pus  of  a  chancre,  which  is  not  healing,  being  inoculable  upon 
the  bearer  almost  indefinitely. 

Symptoms  and  course. — These  may  be  studied  when  this  sore  is 
produced  by  inoculation.  During  the  first  24  hours  the  puncture  reddens, 
on  the  2nd  and  3rd  days  it  swells  slightly,  and  becomes  a  pimple,  sur- 
rounded by  a  red  areola ;  from  the  3rd  to  the  4th  day,  the  cuticle  is 
raised  by  a  turbid  fluid  into  a  vesicle,  which  displays  a  black  spot  on 
its  summit,  consisting  of  the  dried  blood  of  the  puncture  ;  from  the  4th 
to  the  5th  day,  the  morbid  secretion  increases  and  becomes  purulent, 
and  the  vesicle  becomes  a  pustule  with  a  depressed  summit.  At  this 
period  the  areola,  which  had  increased,  begins  to  facie,  but  the  subjacent 
tissues  become  infiltrated.  It  generally  bursts  on  ihe  5th  or  6th,  leav- 
ing a  soft  chancre.  This  is  a  circular  ulcer  with  sharply  cut,  slightly 
irregular,  perhaps  undermined  edge,  surrounded  by  a  ring  of  inflam- 
mation ;  it  usually  involves  the  whole  thickness  of  the  skin  or  mucous 
membrane,  and  its  base  looks  worm-eaten,  spongy,  and  is  of  grey  or 
yellow  colour ;  there  is  no  induration  or  thickening  of  its  base  or  edge, 
so  that  the  sore  is  hardly  detected  by  grasping  it  between  the  fingers ; 
the  discharge  is  yellow- white,  opaque,  and  watery ;  the  part  is  tender 
and  often  painful.  The  discharge  being  inoculable  on  the  bearer,  soft 
chancres  are  frequently  multiple. 

After  increasing  for  seven  to  ten  days,  the  ulcer  becomes  stationary 
for  two  or  three  weeks  if  nothing  is  done  ;  it  then  granulates,  its  discharge 
loses  its  infective  power  and  becomes  healthy  pus,  and  the  sore  changes 
to  a  healing  ulcer. 

Seat. — Almost  always  the  genitals — on  the  inner  surface  of  the 
prepuce,  in  the  furrow  round  the  glans  or  by  the  fraenum  in  man ;  just 
within  the  posterior  commissure  or  on  the  nymphae  in  woman.  The 
uninjured  skin  is  impervious  to  the  poison,  but  a  scratch  on  the  finger 
may  be  infected.  Extra-genital  hard  chancres  are  generally  due  to  ino- 
culation from  secondary  lesions  of  lips,  nipple,  &c,  none  of  which  exist 
in  soft  sores.  Chancres  occur  in  the  male  urethra  and  on  the  cervix 
uteri :  these  seats  are  liable  to  be  forgotten. 

Varieties. — The  sore  may  be  quite  superficial,  the  edges  not  at  all 
undermined;  this  variety  may  heal  in  a  few  days.  The  base  may  become 
decidedly  indurated,  but  the  thickening  has  not  the  circumscribed 
character  of  a  typical  hard  sore.  It  may  however  be  impossible  at  once 
to  make  a  diagnosis  between  the  two.  It  must  be  remembered  that  the 
syphilitic  poison  may  have  been  inoculated  with  that  of  the  soft  sore,  in 
which  case  the  sore  or  its  scar  will  surely  indurate  in  three  to  four  weeks' 
time. 

Complications.  Phagedsena. — Soft  sores  are  occasionally  affected 
by  an  intense  inflammation  leading  to  necrosis  of  the  surrounding  parts 
and  rapid  spread  of  the  ulcer.  Sometimes  this  complication  is  obviously 
due  to  the  accumulation  and  putrefaction  of  discharges  beneath  a  long 
foreskin ;  in  other  cases  it  sets  in  in  spite  of  every  attention  to  cleanliness, 
the  sore  possibly  having  been  contracted  from  a  similar  case.  Almost 
always  the  general  health  has  been  lowered  by  privation,  intemperance, 
&c.  Thus  the  celebrated  '  Black  Tim '  which  affected  the  English 
troops  in  Portugal  in  the  Peninsular  War  seems  to  have  been  a  slough- 
ing of  the  penis  from  acutely  inflamed  chancres,  with  a  good  deal  of 
general  disturbance.  A  good  many  phagedenic  sores  are  not  soft,  but 
syphilitic,  and  are  followed  by  secondary  symptoms  (B.Hill). 
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Every  stage  may  be  met  with  between  an  ulcer  which  slowly  spreads 
and  one  which  extends  so  rapidly  that  its  surface  remains  covered  with 
dead  tissue  of  colour  varying  from  ashy  white  to  black.  Some  ulcers 
(serpiginous)  extend  at  one  side  and  heal  on  the  other,  thus  covering- 
large  surfaces.  A  hole  may  form  in  the  prepuce  through  which  the 
glans  protrudes,  much  of  the  glans  and  penis  may  be  destroyed,  the 
urethra  may  be  opened  and  a  permanent  fistula  left,  or  free  haemorrhage 
may  occur  from  eroded  vessels. 

Bubo. — About  30  per  cent,  of  all  chancres  are  complicated  with 
abscess  in  or  around  the  inguinal  glands  on  one  or  both  sides — generally 
on  that  at  which  the  sore  is  situate.  It  is  of  two  kinds,  simple,  and 
virulent.  The  simple  is  analogous  to  the  suppuration  which  follows 
the  absorption  of  irritant  stuff  from  simple  sores  ;  the  pus  formed  is  not 
inoculable.  But  in  the  virulent  the  abscess-cavity  is  sloughy,  the  pus 
produces  soft  sores  when  inoculated,  and  the  resulting  sore  may  spread 
with  all  the  characters  of  a  soft  chancre.  Sometimes  on  opening  a  bubo 
a  swollen  gland  containing  pus  is  found  in  it  ;  this  is  infective,  that 
around  it  is  not.  A  chancrous  bubo  may,  like  the  soft  chancre,  be  ser- 
piginous, extending  over  the  abdomen  or  groin;  or phagedenic,  perhaps 
laying  bare  the  great  vessels  and  endangering  their  integrity. 

Bubon  d'embtte  is  the  name  given  to  a  bubo  supposed  to  arise 
from  the  absorption  of  chancrous  poison  without  any  breach  of  surface 
having  occurred.  It  is  very  doubtful  whether  this  can  happen,  as  buboes 
certainly  occur  after  very  slight  chancres  have  healed. 

Symptoms  of  bubo. — At  first  one  or  more  glands  become  swollen, 
tender,  and  painful ;  then  their  outline  is  lost  and  the  tissues  round 
about  them  become  infiltrated  and  more  or  less  quickly  the  skin  reddens 
over  them.  Sooner  or  later  the  brawny  mass  softens,  the  skin  thins, 
and  the  abscess  bursts  or  is  opened.  It  is  then  often  found  that  the 
cavity  is  much  larger  than  the  area  of  softening  would  lead  one  to 
expect. 

^Lymphangitis,  perhaps  with  abscess,  along  the  penile  lymphatics, 
may  occasionally  occur. 

Phimosis. — Not  uncommonly  the  irritation  of  a  chancre  leads  to 
phimosis,  or  this  may  be  congenital.  The  patient  comes  with  the 
foreskin  reddish  and  swollen,  and  a  free  discharge  from  the  orifice.  Is 
it  simple  balano-posthitis,  gonorrhoea,  or  chancre  ?  The  situation  of 
the  pain  in  micturition  is  of  much  help ;  if  the  orifice  of  the  urethra  can 
be  seen,  redness,  and  swelling  of  the  meatus  and  discharge  issuing  point 
to  clap often  localised  pain  and  some  induration  about  a  sore  can  be 
felt  through  the  prepuce. 

Treatment  of  chancre. — Finely  powdered  crystals  of  iodoform 
should  be  dusted  on  the  sore  night  and  morning,  the  part  being  washed 
with  boracic  lotion  at  each  dressing ;  a  bit  of  rag  spread  with  boracic 
ointment  should  be  placed  on  the  sore,  between  it  and  any  adjacent  part. 
This  often  cures  in  10  to  14  days. 

Now  that  local  anaesthesia  can  be  induced  by  cocain,  treatment  by 
cauterisation  will  probably  again  come  into  use — either  by  the  actual 
cautery  or  strong  nitric  acid  to  the  dried  ulcer.  The  whole  surface  must 
be  thoroughly  destroyed.  Any  simple  antiseptic  dressing  may  then  be 
used.  The  slough  is  quickly  cast,  and  the  sore  granulates  and 
heals. 

If  phimosis  be  present,  but  discharge  and  swelling  only  moderate, 
frequent  syringing  with  lotio  plumbi  or  1  in  40  carbolic  may  subdue  the 
inflammation  ;  the  foreskin  should  be  distended  with  the  lotion.  Should 
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discharge  or  swelling  increase,  or  should  the  nature  of  the  case  be 
doubtful,  circumcision  should  be  done,  chancres,  if  found,  being  well 
scrubbed  with  lint  soaked  in  chloride  of  zinc  (1  in  12)  or  sublimate  lotion 
(1  in  500)  after  the  foreskin  has  been  slit  up.  If  the  sore  cannot  be 
entirely  removed,  cauterise  the  part  left  freely  with  the  thermo-cautery. 

Phagedena  is  treated  at  the  Lock  Hospital  on  Hebra's  plan,  viz. 
immersion  in  a  bath  at  98°  F.  for  ten  hours  daily,  or  constantly  in  the 
most  severe  cases.  When  out  of  the  bath,  iodoform  and  boracic  fomen- 
tations should  be  applied.  The  treatment  given  under  hospital  gangrene 
may  be  used  if  the  above  cannot  be  carried  out. 

Ammonia  and  bark,  iron,  cod-liver  oil,  and  good  food  must  be  given ; 
also  small  doses  of  mercury  may  be  tried  if  there  is  reason  to  think 
that  the  sore  is  syphilitic.  Morphia  or  cocain  may  be  required  to  relieve 
pain. 

Buboes  must  be  opened  as  early  as  possible  and  great  care  paid 
to  drainage.  A  gland  surrounded  by  pus  should  be  removed.  Long 
sinuses  are  frequent,  and  should  be  carefully  sought  for,  drained  or  slit 
up.  Blue  edges  in  old  cases  must  be  cut  away.  The  virulent  forms  must 
be  treated  like  the  corresponding  states  of  chancre.  Fixation  of  the 
hip  on  a  Thomas's  splint  maybe  necessary  and  is  always  useful  to  cause 
sinuses  to  heal ;  pressure  by  a  truss  may  be  valuable.  The  preventive 
treatment  is  that  of  abscess. 

Venereal  warts. — These  are  common,  from  the  irritation  of 
gonorrhoeal  or  chancrous  discharge,  on  the  inner  surface  of  the  prepuce, 
on  the  glans,  on  the  labia,  and  round  the  anus.  They  may  be  few  or 
very  numerous.  They  are  bright  red,  pedunculated,  very  vascular  bodies ; 
on  the  labia  they  may  form  cauliflower-like  masses  as  large  as  the  fist. 
They  may  be  cut  off  with  scissors  and  touched  with  solid  perchloride, 
or,  if  large,  removed  with  the  thermo-cautery.  Eecurrence  is  frequent 
and  much  favoured  by  moisture,  so  keep  the  parts  very  dry  and  clean. 
Many  small  warts  may  be  got  rid  of  by  rubbing  them  thrice  daily  with  a 
powder  composed  of  equal  parts  of  savine  and  verdigris. 

Syphilis. 

Syphilis  may  be  denned  as  a  chronic  general  infective  disease,  the 
virus  of  which  is  capable  of  inoculation  at  any  breach  of  surface.  The 
disease  may  likewise  be  transmitted  hereditarily.  The  clinical  history 
of  the  disease  must  be  considered  under  two  headings,  that  of  acquired 
syphilis  and  that  of  congenital  syphilis. 

I.  Acquired  Syphilis. 

Inoculation. — The  poison  of  syphilis  gains  access  at  some  point  or 
abrasion  of  the  surface.  The  abrasion  speedily  heals,  provided  no  other 
irritant  have  been  present  along  with  the  syphilitic  virus.  Now  follows 
a  period  of  latency  or  incubation,  which  may  last  from  10  days  to 
between  six  and  seven  weeks,  but  averages  three  to  four  weeks. 

Primary  stagfe. — At  the  end  of  this  time  the  initial  or  primary 
lesion  appears  at  the  point  of  inoculation.  It  may  take  the  form  of  a 
hard,  reddish,  desquamating  papule,  from  ^  to  ^  inch  across,  especially 
upon  dry  parts  exposed  to  little  irritation.  Much  more  commonly  the 
papule  ulcerates  superficially;  we  then  have  a  sharply  cut,  shallow 
excoriation  with  a  smooth  pale  red  base  secreting  a  little  watery  fluid  and 
surrounded  in  all  directions  by  much  firm  infiltration.    The  excoriation 
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rests  upon  a  small  well-defined  mound,  as  it  were,  which  feels  like  a 
piece  of  gristle  and  has  round,  sloping  margins.  Naturally  it  last  weeks 
or  months.  Sometimes  the  ulceration  is  more  free  than  above  described. 
There  is  little  or  no  pain. 

Induration  and  superficial  indolent  ulceration  are  the  chief  charac- 
teristics. Induration  may  be  slight,  but  is  rarely  found  absent  if  the 
base  of  the  sore  is  fairly  taken  between  the  finger  and  thumb.  When 
only  a  thin  firm  layer  exists  (frequent  on  body  of  penis),  it  is  called 
1  parchment '  induration.  Induration  may  persist  for  months  after 
the  healing  of  the  sore.  From  mechanical  or  chemical  irritation  or 
inoculation  with  the  soft  chancre  poison,  free  ulceration  and  formation 
of  pus  which  is  inoculable  upon  the  bearer  results.  It  is  not  un- 
common to  see  a  sore  (mixed  sore)  exactly  like  a  soft  sore  in  incuba- 
tion and  appearance,  indurate  in  the  course  of  three  or  four  weeks,  and 
secondaries  appear  a  little  later. 

Seats. — May  be  anywhere  ;  most  commonly  the  genital  organs. 
Urethral  chancres  in  men  and  those  on  the  cervix  in  women  are  apt  to 
be  overlooked,  especially  the  latter,  as  the  inguinal  glands  are  unaffected. 
The  lips,  the  nipple,  the  finger  are  the  commoner  seats  of  extra-genital 
sores. 

N"umber. — The  secretion  of  the  sore  not  being  inoculable  upon  the 
bearer,  the  sore  is  generally  single,  thus  contrasting  with  the  soft  sore. 
But  not  very  rarely  there  are  two  or  more,  from  inoculation  at  several 
points  simultaneously,  or  at  all  events  before  the  development  of  a 
typical  hard  chancre. 

Seven  to  fourteen  days  after  the  appearance  of  the  hard  sore,  the 
nearest  lymphatic  glands  almost  invariably  enlarge  and  form  hard, 
perhaps  slightly  tender,  swellings  of  characteristic  shape ;  usually  they 
reach  no  great  size  and  remain  distinct  from  each  other. 

In  the  first  instance  the  enlargement  is  limited  to  the  nearest 
lymphatic  gland  group,  but  within  a  few  days  it  may  become  general. 
Suppuration  is  rare,  but  in  states  of  lowered  health,  and  when  the 
sore  is  ulcerating  at  all  fieely  from  soft  chancre  poison  or  some  septic 
irritant,  the  nearest  glands  may  suppurate.  The  lymphatic  vessels 
leading  from  the  sore  to  the  glands  are  not  infrequently  enlarged  and  to 
be  felt  as  a  hard  cord. 

Secondary  stage. — Thus  far  we  have  had  evidence  of  nothing  be- 
yond a  local  disease.  Nothing  more  than  a  thorn  in  the  flesh  would  give 
rise  to — inflammation  immediately  around  the  thorn  and  swelling  of  the 
next  lymphatic  glands ;  but  in  syphilis  other  manifestations  now  arise. 
After  a  period  of  about  four  to  six  weeks  from  the  first  appearance  of  the 
hard  sore,  a  rash  breaks  out  on  the  surface  of  the  body.  This  interval 
between  the  times  of  appearance  of  the  sore  and  the  rash  is  sometimes 
called  the  '  second  incubation.'  It  is  a  period  of  quiescence  for  the  most 
part,  but  not  uncommonly,  towards  the  end,  certain  symptoms  are  ob- 
served, e.g.  the  patient  becomes  markedly  anaemic  and  feels  out  of 
sorts — nothing  perhaps  beyond  this  ;  or,  in  addition,  the  symptoms  which 
usher  in  a  mild  fever  may  be  present — malaise,  anorexia,  pains  in  the 
limbs  &c,  and  the  temperature  will  be  found  slightly  raised.  In  some 
cases  the  constitutional  disturbance  may  be  very  marked,  severe  head- 
ache &c.  The  fever  generally  lasts  one  to  five  days,  is  remittent,  and 
falls  when  the  rash  is  fully  out. 

Characters  of  the  rash. — The  form  usually  noted  is  that  of 
roseola — pale  rose-red  or  bluish-red  spots,  from  the  size  of  a  lentil 
to  that  of  a  finger-nail,  little  or  not  at  all  raised  above  the  surface, 
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fading  away  at  the  edge  and  darkest  in  the  centre,  at  first  disappearing 
on  pressure.  The  rash  does  not  itch.  The  trunk  (chest  and  abdomen) 
and  the  flexor  aspects  of  the  limbs  are  chiefly  selected.  The  intensity 
of  the  rash  varies  greatly.  In  some  cases  a  few  faint  spots  alone  are 
present,  in  others  the  rash  simulates  that  of  measles.  The  duration  of 
the  rash  may  be  days,  weeks,  or  even  two  to  three  months.  It  disappears 
without  desquamation,  but  pigmentation  may  mark  the  site  for  some 
time  longer.    Koseola  sometimes  relapses  during  the  first  year. 

Occasionally  papules  appear  with  the  roseolous  blotches  (a  maculo- 
papular  form),  or  as  these  fade  ;  but  the  earliest  rash  may  be  papular. 
A  coarse  and  a  fine  variety  are  described,  according  to  the  size  of  the 
individual  papules.  The  colour  of  the  spots  is  bright  red  at  first,  yield- 
ing to  a  '  raw  ham  '  or  '  copper  '  hue.  Scales  commonly  form  on  the 
papules  (papulosquamous  rash),  but  are  neither  so  plentiful  nor  so 
silvery-white  as  the  scales  of  true  psoriasis.  Separate  patches  may 
enlarge  to  the  size  of  a  florin,  but  lesions  larger  than  this  usually  show 
by  their  outline  that  they  have  been  formed  by  blending  of  smaller  ones. 
As  the  patches  enlarge,  they  often  heal  centrally  and  thus  present  an 
annular  form  which  is  very  characteristic ;  portions  of  rings  too  are 
frequent.  Brown  stains  remain.  Ulceration  and  formation  of  bloody 
crusts  on  these  papules  may  occur  in  severe  cases,  especially  in  those  of 
feeble  constitution.    Pigmented  or  white  scars  may  result. 

Papules  in  all  stages  of  advance  and  decline  are  frequently  present 
at  the  same  time  ('polymorphism). 

This  rash  may  occur  anywhere,  and  its  distribution  may  be  partial  or 
general.  It  is  quite  as  common  on  the  flexor  as  on  the  extensor  aspects, 
and  is  usually  absent  from  the  points  of  the  elbows  and  knees.  A 
circlet  of  papules  across  the  forehead  just  below  the  hair  (corona  Veneris) 
is  very  common. 

The  papular  rash  seems  very  different  when  it  affects  the  palms  or 
soles.  At  first  bluish-red  spots,  ^  inch  or  more  across,  are  seen  through 
the  cuticle,  which  thickens  and  soon  conceals  the  spots.  It  becomes 
hard  and  brittle,  scales  off,  leaving  pale  red,  tender,  sunken  patches 
covered  by  epidermis ;  or  it  cracks  along  lines  of  flexion,  and  the  fissures 
extend  into  the  corium,  causing  much  pain.  This  disease  has  been  badly 
named  palmar  or  plantar  psoriasis.  It  begins  in  the  centre  of  the 
palm  or  sole  and  is  limited  to  these  parts ;  whereas  simple  eruptions 
invade  the  palm  from  the  margins,  and  occur  elsewhere  than  on  the 
hand  or  foot.  It  may  occur  in  the  first  few  months,  but  usually  not 
till  second  or  third  year.  It  is  very  obstinate,  and  may  last  many 
years. 

Other  forms  of  rash  occasionally  occur  in  this  early  stage,  e.g.  vesi- 
cular, pustular,  tubercular  ;  there  is  no  simple  rash  which  the  syphilides 
may  not  simulate. 

The  several  characters  of  these  less  common  eruptions  cannot  be 
described  in  detail — it  must  suffice  to  mention  certain  group  character- 
istics of  the  whole  class  of  syphilitic  skin  eruptions.    These  are : 

1.  The  '  raw  ham  '  colour,  which  develops  in  the  later  stages  of  the 
rash,  and  may  later  on  give  way  to  a  coppery  tint. 

2.  The  frequent  presence  of  more  than  one  form  of  eruption,  e.g. 
scaling  here,  pustulation  and  scabbing  there,  papulation  simply  at 
another  spot — polymorphism. 

3.  The  syphilide  does  not  affect  the  seats  of  election  of  the  non- 
specific rash  which  it  simulates.  Thus,  the  papulo-squamous  syphilide 
does  not  specially  affect  the  extensor  surfaces,  and  frequently  does  not 
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occupy  the  elbows  and  knees — the  peculiar  seats  of  simple  psoriasis.  In 
other  respects  also  the  simulation  of  a  simple  by  a  syphilitic  rash  is 
never  exact. 

4.  Itching  and  irritation  are  usually  absent  in  syphilides. 

To  the  affections  of  the  skin  belong  the  affections  of  the  hair  and 
nails.  The  hair  in  this  stage  frequently  comes  out  in  large  quantity, 
causing  patches  of  baldness  or  great  thinning ;  the  hair  itself  is  very 
dry.  The  nails  are  liable  to  an  inflammation  of  the  matrix  (onychia 
syphilitica)  ;  more  often  they  are  barred,  opaque  and  brittle. 

The  mucous  membranes  not  infrequently  suffer  in  common  with 
the  external  surface ;  the  mouth  and  fauces  nearly  always  ;  hence  the 
sore  throat  complained  of  during  this  stage.  On  examination,  redness 
and  often  shallow  grey-based  ulcers  may  be  discovered  on  the  arches  of  the 
palate  or  tonsils.  Small,  recurring  ulcers  of  the  cheeks  and  tongue  are 
frequent,  and  laryngeal  catarrh,  with  hoarseness  or  loss  of  voice,  is  fairly 
common  early  in  the  second  stage.  A  little  later,  mucous  tubercles  and 
condylomata  appear.  These  are  pathologically  the  same  as  the  papulo- 
squamous patch  on  the  skin,  but  being  kept  constantly  moist,  and  irri- 
tated by  decomposing  secretions,  the  papillae  become  more  swollen  and 
the  epithelium  remains  thick  on  the  surface.  Under  suitable  circum- 
stances, e.g.  on  the  female  genitals,  the  primary  lesion  may  assume  the 
form  of  a  mucous  tubercle.  The  mucous  tubercle  is  a  flat,  slightly- 
raised  patch  of  pale  red  colour  and  irregular  on  the  surface,  varying  in 
size  from  a  florin  downwards,  and  often  blending  with  neighbouring 
lesions.  It  is  always  moist,  and  a  good  deal  of  watery  fluid  flows  from 
it  which  infects  the  parts  over  which  it  runs  ;  it  is  the  commonest 
means  by  which  syphilis  is  spread.  Condylomata  are  simply  very 
prominent,  wart-like  mucous  tubercles.  These  lesions  occur  chiefly  on 
muco-cutaneous  surfaces — on  the  vulva  and  round  the  anus  (where  they 
are  very  common),  the  scrotum,  angles  of  mouth  or  nostrils,  on  tongue 
or  cheeks,  or  orifice  of  larynx ;  less  commonly  in  the  fold  of  the  groin, 
beneath  the  breast,  and  other  places  kept  moist  by  perspiration. 

Pains  in  muscles,  fibrous  tissues,  bones  and  joints  may  occur  during 
this  stage  ;  also  periosteal  swellings  (nodes),  and  effusion  into  the  joints 
occasionally.  When  joint  pains  and  effusion  are  accompanied  by  fever, 
the  diagnosis  from  acute  rheumatism  must  be  made ;  by  the  general  re- 
mittency  of  syphilitic  fever,  by  the  less  marked  sweating,  absence  of  sour 
smell,  and  speedy  effect  of  mercury  in  reducing  the  temperature. 

Iritis  may  come  on,  and  generally  in  the  first  six  months  ;  also 


Fig.  14. — Crusts  of  rupia.   From  a  cast  in  the  King's  College  Museum. 


choroiditis  and  retinitis.  Frequently  with  the  above  manifestations 
there  are  noted  anasmia  and  general  falling  off  in  health — a  dull,  earthy 
complexion  resulting. 

The  second  stage  just  described  may  last  from  six  to  eighteen  months,. 


ACQUIRED  SYPHILIS  I   TERTIARY  STAGE 


87 


and  the  disease  then  disappears.  In  other  cases,  at  the  end  of  the  second 
stage  there  may  be  an  interval  of  months  or  years,  and  then  the  symp- 
toms of  the  third  stage  appear — or  symptoms  intermediate  in  character 
between  those  of  the  second  and  third  stages  may  occupy  this  interval. 

Tertiary  stage. — The  lesions  of  this  stage  are  characterised  by 
absence  of  the  symmetry  seen  in  secondary  lesions,  and  by  being  less 
general ;  but,  expressed  in  the  phraseology  of  logicians,  what  they  lose 
in  extension  they  gain  in  intension,  i.e.  there  is  deeper  invasion  of  the 
tissues  at  the  part  affected. 

Amongst  the  forms  of  rash  observed  now  we  have  rupia,  a  pustular 
rash  which  shows  curious  conical,  limpet-shaped  or  flat,  oyster-shell -like 
scabs  (Fig.  14),  beneath  which  are  ulcerated  surfaces.  The  ulcers  start 
from  ecthyma-like  bullae,  and  spread  beneath  scabs  formed  by  drying 
of  the  bullae  and  growing  by  successive  additions — whence  the  form. 

We  have  also  a  tubercular  syphilide  of  the  skin  which  presents 
great  resemblance  to  lupus.  It  consists  of  groups  of  broad,  reddish- 
brown  tubercles,  found  most  frequently  on  the  alae  of  the  nose  or  on  the 
cheeks.  They  may  break  down,  and  are  succeeded  by  spreading  irregular 
ulcers,  which  cause  destruction  of  alae  nasi,  cartilages,  &c,  and  terminate 
in  puckered  cicatrices. 

When  a  disease  like  lupus  begins  in  adult  life,  always  suspect 
syphilis. 

In  the  subcutaneous  tissue,  usually  without  obvious  cause,  rather  in- 
definite elastic  swellings  form  and  cause  more  or  less  pain.  They  may 
become  very  soft  and  remain  long  without  exciting  inflammation,  but 
unless  they  are  treated  or  disappear  spontaneously,  they  sooner  or  later 
excite  irritation  and  the  swelling  breaks  down.  Some  thin  puriform 
fluid  escapes,  and  leaves  a  ragged,  soft-edged  cavity,  often  containing  a 
slough  which  has  been  aptly  compared  to  wet  wash-leather.  If  con- 
nected with  the  deep  fascia,  the  slough  may  be  many  weeks  in  separating. 
The  history  just  sketched  is  that  of  a  gumma  or  syphiloma. 

Syphilitic  ulcers  of  the  skin  are  very  common,  especially  upon 
the  leg ;  but  they  may  occur  almost  anywhere.  They  may  form  early 
from  breaking  down  of  a  secondary  rash,  or  later  from  softening  of 
gummata.  They  generally  appear  without  obvious  cause,  but  may 
follow  an  injury  ;  they  commonly  occur  over  the  soft  parts  and  back 
of  the  leg,  rather  than  over  the  bone,  and  in  the  upper  rather  than  in 
the  lower  half  of  the  part ;  the  region  of  the  knee  is  a  favourite  one ; 
they  are  often  multiple,  and  at  first  usually  small  and  circular.  When 
untreated  they  often  remain  for  long  periods,  but  they  generally  heal 
quickly  under  pot.  iodid.  internally  and  iodoform  locally.  The  resulting 
scars  are  generally  raw-ham-coloured,  then  brown. 

Gummata  are  frequent  also  in  the  submucous  tissue,  especially  of 
tongue,  larynx  and  pharynx,  and  rectum  of  women  ;  the  ulcers  left  by 
them  may  cause  great  destruction  and  danger  to  life,  as  also  do  the  scars, 
should  they  heal. 

Of  internal  organs,  the  liver,  the  testis,  the  uterus,  the  brain  and 
spinal  cord,  are  most  commonly  affected,  but  other  organs  also  suffer,  e.g. 
the  heart,  the  lungs,  the  kidneys,  the  stomach  and  intestines.  Syphilis 
of  these  organs  has  been  less  worked  at.  The  whole  department  of 
visceral  syphilis  belongs  rather  to  medicine  than  surgery,  with  the  excep- 
tion of  disease  of  the  testis,  ([.v.  Disease  of  the  uterus,  however,  deserves 
mention  here,  for  in  the  form  of  a  chronic  endo-metritis  it  may  lead  to 
such  changes  in  the  mucous  membrane,  that  should  conception  obtain 
the  uterus  will  abort.    In  such  cases  the  maternal  placenta  is  frequently 


38 


SYPHILITIC  DISEASE  OF  BONES 


found  the  seat  of  round-celled  infiltration  and  fibroid  change.  The  fcetal 
placenta  will  suffer  in  like  manner. 

Severe  cachexia,  with  sallow,  earthy  tint  of  skin  often  marks  the 
third  stage  of  syphilis. 

Syphilitic  disease  of  bones. — Syphilitic  inflammation  may  affect 
bones.  In  the  early  stages  the  periosteum  suffers  chiefly,  in  the  later  the 
deeper  parts  of  the  bone  are  invaded.  The  subcutaneous  bones— tibia, 
ulna,  cranium,  clavicle,  and  ribs — are  most  frequently  attacked. 

The  bone  pains  of  secondary  syphilis  are  very  characteristic ;  often 
slight  or  absent  in  the  daytime,  they  increase  markedly  at  night.  Soon 
low,  oval,  tender  swellings,  called  nodes,  appear  on  the  painful  bones  ; 
they  are  tense,  slightly  elastic,  and  covered  by  normal  skin.  They  are 
due  to  infiltration  of  the  periosteum,  raising  it  from  the  bone,  and  if  not 
speedily  absorbed  the  exudation  ossifies  into  a  plaque  of  open  structure, 
quite  distinct  and  easily  shelled  off  from  the  old  bone.  If  still  not  ab- 
sorbed, this  distinction  disappears  and  the  outline  of  the  bone  is  per- 
manently altered,  e.g.  crest  of  tibia  is  thickened. 

A  syphilitic  infiltration  may  invade  the  whole  thickness  of  a  bone 
(ostitis)  and  gradually  ossify ;  at  the  same  time  new  bone  forms  beneath 
the  periosteum.  The  whole  bone  becomes  thicker  and  denser  (sclerosis) ; 
ultimately  even  the  medullary  canal  may  be  obliterated.  More  or  less 
constant  aching  accompanies  the  process,  which  may  affect  one  or 
several  bones. 

It  is  thought  that  this  sclerosis  may  go  so  far  as  to  shut  off  all 
nutrition  from  the  bone  and  cause  necrosis  of  a  piece,  especially  in  the 
skull.  Usually  syphilitic  necrosis,  which  is  specially  common  in  the 
skull,  is  due  to  the  more  or  less  sudden  death  of  an  infiltration  which  is  fre- 
quently eating  the  bone  away  rather  than  causing  thickening  of  it.  With 
the  infiltration  the  bone  of  course  dies,  and  in  the  course  of  months  or  years 
is  thrown  off  as  a  more  or  less  worm-eaten  plate,  embracing  perhaps  the 
whole  thickness  of  the  skull,  but  more  often  only  the  outer  table.  In 
these  cases  a  swelling  (gumma)  forms  on  the  head,  and,  if  not  removed 
by  treatment,  it  runs  the  course  of  an  abscess  and  bursts,  leaving  the 
bone  bare  at  the  bottom.  Not  uncommonly  a  coronet  of  these  lesions 
forms  round  the  head.  The  hard  palate  and  bones  of  the  nasal  cavity 
frequently  necrose. 

Subperiosteal  gummata  are  common  ;  they  cause  erosion  of  the  bone 
with  which  they  are  in  contact,  and  frequently  actual  perforation 
(syphilitic  caries).  Even  the  skull  may  be  thus  pierced ;  the  palate 
commonly  is,  and  the  nasal  bones  sink  in  from  erosion  ;  other  bones  of 
the  nasal  fossae  may  ulcerate  or  necrose.  The  sternum,  spine,  and 
other  spongy  bones  may  be  affected.  If  the  gumma  bursts,  a  probe 
strikes  soft  granular  bone. 

Sometimes  gummata  form  on  the  deep  surface  of  the  skull  and  cause 
symptoms  by  pressure  on  the  brain. 

Syphilis  is  generally  a  disease  of  moderate  intensity,  but  in  some 
cases  it  pursues  so  rapid  a  course  as  to  justify  the  name  '  galloping  '  or 
'  malignant.' 

The  duration  of  the  disease  varies  greatly,  the  variation  depending 
upon  the  susceptibility  of  the  patient  to  the  poison  and  on  the  treatment 
adopted.  Of  ninety-three  cases  treated  without  specifics  the  disease  was 
severe  and  prolonged,  with  early  tertiary  Symptoms  only  in  four.  Seven 
showed  only  one  rash,  fifty-three  had  eruptions  during  the  first  year, 
and  twenty-nine  had  eruptions,  periostitis,  iritis,  and  other  secondary 
symptoms  for  two  years  (Diday).    Should  tertiary  symptoms  arise  it 
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will  probably  be  about  five  years  from  inoculation ;  it  may  be  much 
earlier,  in  strumous  or  feeble  patients,  or  much  later  (ten  to  twenty 
years)  ;  they  may  last  an  indefinite  time. 

Morbid  anatomy. — The  lesions  of  syphilis  are  to  the  naked  eye 
very  manifold,  but  great  simplicity  underlies  apparent  diversity.  The 
essential  element  is  a  granulation-tissue  which  may  either  diffusely 
invade  the  tissues  of  a  part  or  collect  in  circumscribed  foci,  or  the  diffuse 
and  circumscribed  forms  may  occur  together.  In  almost  every  organ  or 
tissue  these  two  forms  may  be  witnessed,  but  it  is  the  circumscribed  mass 
which  is  especially  characteristic.  It  goes  by  the  name  of  gumma,  and 
it  may  occur  in  very  minute  form  (miliary),  or  in  nodules  the  size  of  a 
horse-chestnut  or  larger.  In  all  the  above  points  the  lesions  of  syphilis 
resemble  those  of  tubercle  (p.  64)  and  other  infective  granulomata. 
The  miliary  variety  does  not  form  such  distinctly  circumscribed  nodules 
as  in  the  case  of  tubercle,  nor  is  the  larger  mass  so  distinctly  built  up 
by  the  aggregation  of  smaller  masses.  It  is  the  coarse  variety  of  gumma 
which  is  so  specially  characteristic.  Its  appearance  varies  according 
to  the  stage.  In  the  early  stage  the  typical  gumma  presents  a  greyish- 
red  appearance  ;  from  the  periphery,  which  is  often  sharply  defined, 
radiating  bands  of  similar  appearance  invade  the  surrounding  tissues. 
In  the  later  stages  organisation  and  degenerative  changes  appear,  the 
latter  in  the  central  parts.  The  gumma  in  this  stage  shows  a  more  or 
less  thick  capsule  of  dense  fibrous  tissue,  and  imbedded  in  this  a  dry 
yellow  core  of  caseous  consistence  which  is  darker  and  tougher  than 
the  caseous  stuff  of  tubercle. 

The  microscope  in  the  early  stage  discovers  a  dense  clustering  of 
round  cells  imbedded  in  the  connective-tissue  reticulum  of  the  parts.  In 
addition,  collections  of  epithelioid  and  giant  cells  occur  here  and  there, 
but  not  so  commonly  as  in  tubercle,  for  vessels  do  penetrate  this  granula- 
tion-mass ;  but  they,  especially  the  arteries,  become  chronically  inflamed, 
theintima  thickens  greatly,  and  the  lumen  is  proportionately  diminished. 
In  the  later  stages  the  microscope  shows  a  dense  fibrous  tissue  in 
the  outer  parts  of  the  tumour,  and  in  the  caseous  core  fatty  detritus, 
shrunken  cells,  and  the  remains  of  a  fibrous  tissue.  Calcification  is  rare. 

This  degeneration  of  the  granulation-tissue  is  due  in  great  measure 
to  imperfect  blood-supply,  owing  to  the  above-mentioned  narrowing  of 
the  arteries.  But  doubtless  the  specific  and  constant  action  of  the 
syphilitic  virus  has  a  large  share  in  producing  it.  In  superficial  lesions 
the  degeneration  leads  to  ulceration  ;  and  subcutaneous  and  submucous 
gummata  frequently  soften,  irritate,  and  slough  out,  instead  of  becom- 
ing caseous  and  encapsuled  as  in  the  deeper  organs. 

Syphilis  indirectly,  by  means  of  the  chronic  suppurating  bone  diseases 
to  which  it  gives  rise,  is  a  cause  of  albuminoid  disease  (p.  54). 

Etiology  and  pathology. — Syphilis  is  acquired  by  infection  of  the 
healthy  with  a  specific  poison  from  the  diseased.  It  is  assumed  that  there 
must  be  some  breach  of  surface  to  ensure  inoculation.  Susceptibility  to 
"the  disease  appears  to  vary  very  greatly  with  the  individual.  The  period 
during  which  the  syphilitic  are  contagious  to  others  appears  to  extend 
over  the  first  and  second  stages.  Once  acquired,  the  disease  may  be 
passed  on  to  the  offspring.  The  period  during  which  this  power  to  trans- 
mit to  the  offspring  exists  is  an  indefinite  one,  but  it  appears  to  be  greater 
the  more  recent  the  date  of  the  infection  of  the  parent.  A  second  attack 
of  syphilis  is  rare  ;  one  attack,  as  a  rule,  conferring  immunity  for  the 
.remainder  of  life. 

The  fact  of  contact  with  the  diseased  being  essential  is  evidence  of 
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the  disease  being  due  to  the  entry  of  some  poison.  The  poison  exists  in 
the  (pathological)  secretions  of : — 

1.  The  initial  lesion. 

2.  The  moist  surface  lesions  of  the  secondary  stage. 

3.  It  exists  also  in  the  blood  during  the  same  stage ;  but  it  does  not 
appear  to  be  present  in  the  physiological  secretions  of  the  same  stage, 
therefore  neither  in  the  saliva,  sweat,  tears,  semen,  nor  milk.  Nor, 
should  a  patient  be  simultaneously  suffering  from  another  disease,  will 
the  lesions  of  that  disease,  e.g.,  the  vaccine  vesicle,  necessarily  be 
infective. 

The  discharges  from  lesions  of  the  third  stage  do  not  appear  to  be 
infective. 

The  poison  may  be  conveyed  by  articles  such  as  spoons,  drinking- 
vessels,  pipes — which  have  been  in  contact  with  mucous  tubercles  of  the 
mouth,  &c.  It  is  important  to  bear  in  mind  that  anything  used  by  the 
syphilitic  may  possibly  be  contaminated.  Such  communication  of  the 
poison  is  spoken  of  as  mediate  in  contradistinction  to  the  direct  or  im- 
mediate communication  of  the  disease  from  person  to  person.  Direct 
communication  is  most  common  during  sexual  intercourse,  but  other 
possible  modes  must  be  remembered,  e.g.  infection  of  the  child  through 
the  nurse,  or  vice  versa,  in  the  act  of  suckling.  Also  the  attendance  on 
women  in  labour  may  endanger  the  midwife  or  the  medical  man. 

The  facts  relating  to  hereditary  transmission  are  complicated,  but  the 
following  may  be  remembered  : — 

1.  The  danger  to  the  offspring  is  greater  the  more  recent  the  infec- 
tion of  the  parents — i.e.,  the  earlier  children  generally  suffer  most. 

2.  That  either  parent,  being  apparently  alone  infected,  may  transmit 
the  disease  to  the  child,  but  that,  of  the  two, 

3.  The  infection  of  the  mother  is  the  more  dangerous  to  the  child. 

4.  It  is  doubtful  whether  a  woman  can  bear  a  syphilitic  child  with- 
out herself  contracting  the  disease. 

5.  That  the  child  does  not  of  necessity  become  infected  by  the 
parents. 

6.  Should  the  mother  become  syphilitic  during  pregnancy,  the  child 
will  usually  suffer  provided  the  infection  of  the  mother  have  occurred 
early.  After  the  seventh  month  the  escape  of  the  child  will  be  more 
common.  Syphilis  may  then  be  acquired  by  the  child  in  its  passage 
through  the  vagina. 

The  complication  in  the  facts  of  hereditary  syphilis  arises  in  part 
from  the  influence  of  treatment — a  child  born  during  treatment  of 
the  mother  possibly  escaping,  whilst  one  born  later,  after  premature 
discontinuance  of  the  treatment,  may  suffer  ;  in  part  also  because  periods 
of  quiescence  appear  to  arise  in  syphilis  independent  of  treatment. 
Complication  also  arises  from  the  difficulty  of  ascertaining  with  certainty 
the  presence  of  infection  on  the  side  of  the  parent. 

Disregarding  these  points  of  obscurity,  the  existence  of  a  special 
poison  is  quite  clear,  and  the  fact  that  inoculation  of  the  poison  at  one 
spot  leads  to  contamination  of  all  the  tissues  of  the  body,  shows  clearly 
that  the  poison  is  one  which  multiplies  in  the  system.  Joining  these 
facts  to  those  derived  from  the  clinical  history,  in  which  we  note  a  period 
of  incubation,  the  appearance  of  general  symptoms,  and  of  a  rash, 
and  subsequent  protection  of  the  organism,  it  is  difficult  to  escape  from 
the  conclusion  that  syphilis  is  a  disease  like  small-pox,  the  chief  differ- 
ence being  that  the  stages  are  relatively  very  long,  and  that  its  cause  is 
similar  in  nature  to  the  causes  of  the  acute  infectious  fevers.    But  these 
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we  have  every  reason  to  believe  result  from  the  entrance  of  a  specific 
organism  into  the  system.  Several  authors  have  described  organisms  in 
syphilitic  lesions,  and  Birch-Hirschfeld 1  has  found  them  even  in  growing 
parts  of  gummata ;  cultivations  of  organisms  have  been  made  and,  it  is 
said,  animals  successfully  inoculated.  But  even  the  presence  of  a 
specific  organism  is  not  satisfactorily  established. 

A  point  of  considerable  interest  in  the  pathology  of  syphilis  con- 
cerns the  relationship  of  the  initial  lesion  to  the  general  disease.  Does 
the  indurated  sore  represent  a  local  infection  only,  and  does  the  general 
infection  take  place  from  the  local  source  ?  Many  points  in  the  clinical 
course  would  favour  an  affirmative  answer,  but  the  results  of  early  ex- 
cision of  the  hard  sore  certainly  negative  such  a  view,  for  this  fails  to 
prevent  the  general  disease.2 

II.  Inherited  Syphilis. 

Syphilis  may  cause  abortion  (p.  87),  usually  about  the  fifth  or  sixth 
month.  Should  the  mother  go  to  the  full  time,  the  child  may  be  born  dead* 
or  alive  and  obviously  diseased,  or  alive  and  apparently  healthy.  In  the 
last  case,  the  child  may  remain  healthy,  but  very  often  signs  of  disease 
appear,  and  almost  always  within  the  first  three  months.  The  earliest 
signs  are  wasting  without  obvious  cause,  and  snuffles  and  hoarse  cry 
from  catarrh  of  the  nasal  and  laryngeal  mucosa.  Thrush  often  appears 
in  the  mouth  as  a  complication,  eruptions  appear  on  the  skin,  which 
becomes  wrinkled,  inelastic,  and  of  pale  yellow  tint  {cafe  an  lait) ;  the 
face  assumes  a  puny,  aged  appearance.  The  spleen  may  often  be  felt 
enlarged.  It  is  worth  remembering  that  a  mother  who  steadily  denies 
that  her  child  had  a  sore  anus,  will  often  admit  that  it  suffered  badly 
from  thrush  which  '  went  right  through  it.' 

The  eruptions. — The  skin  is  the  tissue  most  frequently  affected 
by  congenital  syphilis.  The  most  common  rashes  are  erythematous 
and  papular,  very  similar  to  those  of  the  acquired  disease.  They  may 
be  general,  but  much  more  often  they  are  localised  tcf  the  region  of  the 
anus,  where  the  patches  develop  into  mucous  tubercles,  or  ulcerate.  A 
diffuse  dermatitis  of  the  buttocks,  scrotum,  penis,  and  thighs  is  a  com- 
mon manifestation.  A  similar  rash  often  appears  on  the  lips  and  chin, 
accompanied  by  mucous  tubercles  at  the  angles  of  the  mouth  and  less 
often  at  the  apertures  of  the  nostrils ;  from  these  points  fissures 
{rhagades)  radiate  on  to  the  surrounding  skin,  and  leave  when  healed 
characteristic,  tell-tale,  radiating  scars.  Mucous  tubercles  occur  also 
between  fingers  and  toes,  at  the  navel,  behind  the  ears,  and  in  folds  of 
the  skin  in  fat  children. 

A  bullous  eruption  is  much  rarer;  it  is  generally  not  present  at  birth, 
but  may  appear  later.  There  may  be  many  or  few  bullae,  and  they  are 
most  common  in  the  soles  and  limbs.  They  break,  leaving  a  dirty  ulcer 
slow  to  heal.    The  prognosis  is  bad. 

Bones. — Of  all  organs  and  parts  the  bones  are  affected  most  fre- 
quently, next  to  the  skin.  The  chief  difficulty  in  the  matter  is  to  decide 
whether  certain  lesions  are  due  to  syphilis  or  to  rickets.  Parrot  gets 
over  this  easily  by  stating  that  rickets  is  a  form  of  congenital  syphilis. 
Here  syphilis  is  regarded  as  a  possible  factor  in  the  production  of 
rickets,  as  are  all  conditions  lowering  the  general  health. 

1  Lehrbuch  d.  patJi.  Anatomie,  1883. 

2  Syphilis  and  Local  Contagious  Disoi'ders,  Berkeley  Hill  and  A.  Cooper.  Second  edition,, 
pp.  75  et  seq. 
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Certain  lesions  appear  to  be  surely  syphilitic,  and  they  are  of  much 
importance  in  the  diagnosis  of  the  inherited  disease.  They  are  of  two 
kinds,  periostitis,  and  epiphysitis  or  chondro-osteitis. 

1.  Periostitis. — This  is  by  far  the  most  common.  Parrot  makes  two 
subdivisions,  the  osteoid  and  the  rachitic — the  latter  is  simply  rickets. 

The  ossifying  periostitis  of  congenital  syphilis  may  begin  in  utero,  and 
is  common  in  the  first  two  years.  It  produces  upon  the  surfaces  of 
long  and  flat  bones  tubes  or  lenticular  plaques,  in  fact,  rapidly  ossifying 
nodes.  Its  chief  seats  are  the  bones  of  the  cranial  vault,  and  the  humerus 
and  tibia  among  long  bones ;  less  often  the  femur  and  ulna.  The  whole 
skeleton  may  suffer. 

The  cranial  osteophytes  are  of  great  interest.  They  begin  after 
birth.  They  generally  form  swellings  on  all  four  sides  of  the  anterior 
fontanelle,  separated  by  a  cruciform  depression,  so  as  to  give  the  ap- 
pearance and  even  the  feel  of  a  small  hot-cross-bun.  They  often  look 
bluish  through  the  delicate  skin  :  post  mortem  they  are  of  deep  maroon 
colour.  Not  uncommonly  they  run  back  on  each  side  of  the  sagittal 
suture,  which  lies  in  a  groove.  Earely  the  temporals,  and  very  rarely 
the  occipital,  is  affected.  The  parietal  and  frontal  eminences  are  the 
parts  last  involved.  The  whole  skull  may  be  thickened,  reaching  in 
parts  a  thickness  of  even  1  inch,  and  premature  ossification  of  sutures, 
especially  sagittal,  induced — leading,  it  is  said,  to  idiocy.  The  bosses 
often  remain  as  evidences  of  the  disease.  Of  the  humerus  the  lower 
part  is  affected  ;  the  thickening  increasing  down  to  the  epiphysis,  dies 
away  above  and  is  most  marked  posteriorly.  The  tibia  thickens  chiefly 
or  alone  on  its  inner  aspect  about  the  middle,  and  the  femur  antero- 
externally.  On  other  long  bones  the  seats  vary,  but  are  generally  near  to 
that  epiphysis  which  grows  least.  (Parrot.) 

Symptoms. — But  little  pain  accompanies  these  lesions,  which  are 
overlooked  unless  very  marked  or  specially  looked  for. 

2.  Chondro-osteitis,  or  epiphysitis. — The  principal  change  is 
generally  above  and  not  at  the  epiphyseal  line.  In  a  healthy  bone  a 
regular  line  of  calcification,  1  mm.  wide,  lies  between  the  zone  of  multi- 
plying cartilage  cells  and  the  spongy  new  bone.  This  band  of  infiltrated 
cartilage  widens  greatly  and  appears  as  a  markedly  irregular  white  or 
whitish  red  line,  the  layer  of  cartilage  in  contact  with  it  is  jelly-like  and 
swells  up  on  section,  and  the  calcareous  layer,  with  the  epiphysis,  is 
separated  from  the  spongy  bone  by  an  irregular,  soft,  greyish-yellow  mass 
of  granulation-tissue  which  eats  away  the  already  formed  bone  and  thus 
loosens  the  epiphysis.  Earely,  this  granulation-tissue  may  invade  a  good 
deal  of  the  shaft.  In  bad  cases  it  undergoes  mucoid  degeneration, 
leaving  a  mesh-work  of  vascular  fibrous  tissue  containing  watery  fluid. 
Fractures  easily  occur  in  this  state,  and  always  just  above  the  epiphysis. 
From  friction  of  fragments  and  other  unascertained  causes,  suppuration 
sometimes  occurs  at  the  seat  of  fracture  or  in  the  neighbouring  joint. 
The  above  description,  chiefly  from  Wegner,  comprises  Parrot's  chondro- 
calcareous  and  gelatiniform  atrophy. 

Symptoms. — Powerlessness  to  move,  in  proportion  as  the  atrophy 
is  advanced,  is  the  chief.  In  severe  cases  the  arms  lie  pronated  by  the 
sides,  the  legs  extended  (instead  of  flexed),  and  when  the  child  is  raised 
they  dangle  like  a  doll's.  There  is  little  pain.  Parrot  calls  the  state 
pseudo -paralysis.  It  is  often  taken  for  paralysis,  but  the  muscles  react 
as  usual  to  electricity,  and  on  trying  to  move  the  epiphyses  of  the  inert 
limb  on  their  shafts  a  fracture  may  be  discovered  or  a  fine  grating  indi- 
cative of  looseness  obtained. 
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Syphilitic  chondro-osteitis,  like  rickets,  probably  produces  its 
dwarfs. 

Craniotabes,  formerly  regarded  as  due  to  rickets,  has  recently  been 
ascribed  to  syphilis.  At  about  the  fifth  or  sixth  month  pressure  with  a 
finger  on  the  occipital  or  posterior  inferior  parietal  regions  may  cause 
the  bone  to  cave  in  and  spring  out  again  when  pressure  is  removed,  very 
much  like  the  top  of  a  tin  box.  The  side  on  which  the  child  lies  is 
generally  most  affected,  constant  pressure  between  brain  and  pillow  being 
the  immediate  cause  of  the  thinning. 

Among  syphilitic  affections  of  the  first  two  or  three  years  of  life 
must  be  classed  some  of  the  cases  of  dactylitis — inflammations 
sometimes  periosteal,  sometimes  of  the  bone  substance,  which  lead  to  an 
apparent  or  real  enlargement  ('  expansion ')  of  the  phalanges  of  fingers 
and  toes.  In  many  cases  mercury  has  no  effect,  and  they  seem  to  be 
tubercular. 

From  infancy  on  even  to  adult  age  periostitis  and  ostitis  of  long 
bones,1  especially  the  tibia,  occur,  and  are  most  intractable.  Gummata, 
too,  form  in  connection  with  bones. 

Next  in  order  comes  the  evidence  of  the  permanent  teeth.  The 
central  upper  incisors  (one  or  both)  are  conical  or  '  pegged,'  being  wider 
at  the  alveolar  than  at  the  free  border,  which  often  presents  a  central 
semilunar  notch  (Fig.  15).    The  upper  lateral  and  lower  incisors  may 


Fig.  15.— Pegged  and  notched  teeth  in  congenital  syphilis  (Hutchinson). 

less  commonly  be  malformed,  and  the  teeth  generally  are  irregularly 
set.  (Clinical  Memoirs  on  Diseases  of  the  Eye  and  Ear  consequent  on 
Inherited  Syphilis,  Hutchinson). 

Lastly,  from  eight  to  ten  years  onwards,  later  in  proportion  to  the 
slightness  of  taint  and  to  the  robustness  of  the  patient,  comes  inter- 
stitial keratitis.  Spots  of  haze  begin  in  one  cornea  and  run  together 
till  the  whole  cornea  except  a  ring  at  the  margin  looks  like  ground  glass  ; 
and  meanwhile  the  other  is  running  the  same  course.  The  sclerotic  is 
congested,  there  is  some  photophobia,  and  the  patient  is  almost  blind. 
In  12  to  18  months,  or  sooner  under  treatment,  the  haziness  almost  or 
quite  disappears,  but  changes  in  the  corneal  curve  almost  always  result. 

For  visceral  affections  of  syphilitic  infants,  see  works  on  Medicine. 

Duration  and  prognosis. — If  the  child  shews  signs  of  syphilis 

1  Mansell  Moullin,  Brit.  Med.  Journ.,  vol.  i.,  1884,  p  52. 
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at  birth,  it  generally  dies ;  if  it  escape  for  the  first  few  weeks  it  will 
probably  recover  under  treatment.  Late  bone-inflammations  may  be 
very  intractable. 

TREATMENT  OF  SYPHILIS,  ESPECIALLY  BY  MERCURY. 

There  are  several  methods  of  treating  syphilis  : — 1.  By  mercury. 
2.  By  iodide  of  potassium  and  other  salts.  3.  By  sudorifics  and 
vegetable  remedies,  and  restricted  diet.  4.  By  expectancy,  that  is,  by 
doing  nothing  beyond  ordinary  hygiene  ;  and  5,  by  syphilisation. 

Modern  experience  has  shown  that  syphilis,  primary  or  secondary, 
may  get  well  of  itself  (p.  88).  This  is  most  likely  to  happen  to  robust 
persons  who  lead  regular  lives,  take  outdoor  exercise,  and  perspire  freely. 
Universal  experience  has  also  proved  the  efficacy  of  mercury  in  curing 
syphilitic  symptoms,  promoting  the  healing  of  primary  ulcers,  and 
removing  the  exudations  which  characterise  constitutional  syphilis. 
But  unluckily  mercury  is  a  dangerous  drug,  producing  most  depressing 
effects  when  given  in  excess.  The  object  of  the  practitioner  is  to  secure 
its  curative,  and  avoid  its  toxic  effect ;  for  mercury,  as  Dr.  Wilks  ob- 
serves, is  a  foe  to  syphilis,  but  a  friend  to  the  ulcerations,  suppuration, 
and  cachexia  which  constitute  the  tertiary  symptoms.  The  feeble, 
albuminuric,  and  scrofulous  are  the  most  prone  to  suffer  the  worst 
forms  of  syphilis,  and  are  also  the  most  liable  to  be  injured  by  any 
incautious  use  of  the  remedy.  Hence  the  first  point  is  to  maintain  the 
highest  state  of  health  and  strength  by  general  treatment ;  secondly, 
to  use  mercury  discreetly.  If  mercury  be  deemed  unfit,  we  fall  back 
upon  iodide  of  potassium  and  general  treatment. 

1.  The  syphilitic  patient  should  dress  warmly,  live  well  but  wisely, 
avoid  all  things  likely  to  disorder  the  bowels,  and  keep  good  hours.  If 
there  be  any  indication  of  anamiia  or  debility,  iron,  bark,  quinine,  or 
cod-liver  oil  should  be  freely  given. 

2.  Then  induce  gentle  mercurial  action,  and  keep  it  up  long  enough. 
There  are  four  modes  of  effecting  this — fumigation,  internal  administra- 
tion, inunction,  and  subcutaneous  injection. 

Fumigation  is  the  oldest  mode  of  applying  mercurial  vapour  to 
local  disease,  and  to  impregnate  the  whole  system ;  its  administration 
was  improved  by  the  methods  of  Parker  and  Lee.1  Lee  prescribes  10-30 
grains  of  calomel  for  each  fumigation.  The  instrument -makers  sell  an 
apparatus  consisting  of  a  lamp  so  arranged  as  to  evaporate  both  the 
calomel  and  some  water,  and  an  india-rubber  cloak  to  confine  the  vapour. 
The  object  is  to  get  the  patient's  skin  thoroughly  moist,  and  if  possible 
sweating,  before  the  calomel  vapour  reaches  it.  In  the  absence  of  special 
apparatus  place  the  patient  on  a  cane-bottomed  chair  with  a  thick 
blanket  round  him,  and  place  beneath  him  on  the  ground  a  small 
vessel  containing  one  ounce  of  boiling  water,  with  a  spirit-lamp 
beneath  it ;  give  a  little  hot  coffee  to  drink.  In  a  few  minutes  introduce 
another  lamp  having  over  it  a  plate  on  which  is  the  dose  of  calomel. 
The  bath  should  last  fifteen  to  twenty  minutes,  be  repeated  nightly,  and 
continued  till  the  symptoms  subside  ;  three  to  five  weeks  is  generally 
long  enough  for  the  course.  The  treatment  is  specially  useful  for 
lesions  of  the  skin. 

Internal  administration  is  generally  preferred  in  England. 
Five  grains  of  blue  pill,  given  every  night  and  morning,  produce  a  rapid 

1  H.  Lee,  Med.  Chir.  Trans,  vol.  xxxix. ;  Lingston  Parker,  Modern  Treatment  of 
Syphilitic  Disease,  Load.  1654. 
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effect,  and  such  might  be  desirable,  e.g.  in  iritis ;  but  if  this  be  not 
indicated,  it  is  best  given  in  smaller  doses,  say  one  grain  three  times  a 
day.  Calomel  in  dose  of  a  grain  night  and  morning,  with  half  a  grain 
of  opium,  takes  effect  very  quickly.  Hyd.  c.  cret.,  and  pulv.  ipecac,  co., 
of  each  gr.  j.,  made  into  pill  and  taken  thrice  daily,  acts  very  well :  the 
dose  may  be  pushed  to  five  or  six  pills  daily.  The  green  iodide  is  an 
uncertain  remedy,  being  liable  to  decomposition.  It  should  therefore  be 
avoided.  In  most  cases  the  author  prefers  the  corrosive  sublimate  (F. 
162,  &c.) 

Mercurial  ointment  is  not  so  likely  to  disorder  the  bowels  as  the 
blue  pill,  but  it  is  a  little  more  troublesome.  The  dose  is  gr.  xx.-lx. : 
to  be  rubbed  in  daily  upon  the  inside  of  the  thighs  or  arms  till  it  dis- 
appears. The  morning  is  the  best  time  for  doing  it,  as  the  skin  is  then 
softer..  It  should  be  rubbed  on  different  limbs  successively,  the  patient 
wearing  the  same  drawers  both  by  day  and  night.  If  the  skin  becomes 
irritated,  it  should  be  well  washed  and  bathed.  If  the  patient  cannot 
rub  in  the  ointment  himself,  it  may  be  done  by  an  attendant,  whose 
hands  should  be  protected  by  a  pig's  bladder,  well  softened  in  oil  and 
tied  round  his  wrist. 

Subcutaneous  injection  of  mercurial  solutions  is  used  by  some  : 
the  best  are  Sigmund's  (hydrarg.  perchlor.  gr.  iv.,  sodii  chloridi  gr.  lxxx., 
aq.  33.,  dose  10-20  v\),  and  Eagazzoni's  (hyd.  biniodid.  gr.  iv.,  sodii  iodid. 
enough  to  dissolve  the  mercury,  4  grains  or  less,  tvl  aq.  256,  dose  v\  x.) 
This  method  produces  a  rapid  effect,  but  should  rarely  be  used,  as  it  is 
painful  and  causes  abscesses  and  inflammation  at  the  punctures.  Eest 
after  the  injection,  which  is  best  made  into  the  subcutaneous  tissue  of 
the  flank  (Hill),  should  be  insisted  on. 

The  ill  effects  of  mercury. — 1.  Erritation  of  the  bowels,  with 
dysenteric  symptoms,  straining  and  tenesmus.  To  be  treated  by  opium 
with  chalk  mixture  and  opiate  enema ;  omitting  the  mercury  for  a  few 
days,  and  combining  it  afterwards  with  opium ;  and  using  double  pre- 
caution against  cold  and  damp. 

2.  Salivation. — It  is  common  to  meet  with  persons  who  are 
salivated  by  very  small  quantities,  and  every  practitioner  should  make 
a  point  of  ascertaining  this  before  he  prescribes  large  doses  of  mercury 
for  a  new  patient.  Mercury  is  imperfectly  eliminated  in  Bright's 
disease,  and  salivation  is  consequently  easy.  The  symptoms  of  severe 
salivation  are,  swelling  and  inflammation  of  the  salivary  glands,  cheeks, 
tongue,  and  fauces,  with  a  flow  of  peculiarly  foetid  saliva,  foul  breath,  and 
sloughing  of  the  surface  of  the  gums  and  of  the  inside  of  the  cheeks. 
The  earliest  symptoms  are  the  most  important :  metallic  taste  in  the 
mouth,  tenderness  of  the  teeth,  a  red  line  on  the  gums  where  they  touch 
the  teeth  and  some  swelling  of  them,  and  increased  flow  of  saliva.  The 
occurrence  of  any  of  these  symptoms  should  lead  to  diminution  of  the 
dose,  unless  the  evidences  of  syphilis  will  not  yield  to  smaller  quantities 
of  the  drug. 

Salivation  is  treated  by  withholding  mercury :  by  employing  strong- 
gargles  of  alum  or  chlorate  of  potash,  or  tincture  of  myrrh  and  tannin, 
Turkish  baths  thrice  a  week  if  the  patient  can  bear  them,  and  the 
cautious  administration  of  pot.  iodid.  with  bark.  Keep  the  bowels  open 
and  give  a  liberal  diet.  Change  of  air  and  removal  from  hospital  wards 
are  indispensable. 

4.  General  cachexia. — A  condition  of  malnutrition  marked  by 
great  anaemia,  emaciation,  loss  of  strength,  and  disordered  state  of  the 
secretions  generally.    The  condition  may  resemble  scurvy. 
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5.  As  the  result  of  the  local  application  of  mercury  as  in  inunction,  con- 
siderable irritation  may  ensue.  This  must  be  guarded  against  by  diminish- 
ing the  vigour  of  the  friction  and  varying  the  place  of  inunction.  A  hairy 
surface  is  to  be  avoided,  as  inflammation  is  more  easily  started  there — 
hence  the  inner  side  of  the  arms  must  not  be  taken  to  mean  arm-pits. 
The  inflammation  once  excited  must  be  treated  on  the  ordinary  lines. 

In  whatever  way  mercury  is  administered,  it  is  good,  if  the  patient 
be  at  all  feeble,  to  give  iron  or  quinine,  or  both,  at  the  same  time. 

In  secondary  symptoms,  if  ushered  in  with  febrile  symptoms,  it  will 
be  necessary  to  temporarily  give  saline  medicines  and  warm  baths,  and 
confine  the  patient  to  the  house. 

In  the  later  stages  of  syphilis,  mercury  must  be  used  with  great 
caution,  especially  if  the  health  be  broken  down  and  the  aspect  flabby 
and  anaemic.  In  all  cases  in  which  the  health  is  impaired,  and  it  is 
desired  to  get  the  greatest  benefit  from  the  smallest  doses  of  mercury, 
and  to  continue  it  a  long  time,  the  corrosive  sublimate,  in  doses  of 
one-sixth  or  one-eighth  of  a  grain  daily,  is  the  best  form  (F.  162).  It  may 
be  combined  with  bark  or  steel.  Plummer's  pill,  and  the  biniodide  with 
iron,  and  Donovan's  solution  deserve  respectful  mention.  Where  it  is 
borne  it  is  recommended  that  mercury  be  given  for  eighteen  months  to 
two  years  after  contagion  with  occasional  short  intermissions — and  it 
must  be  continued  beyond  this  if  symptoms  be  still  present.  On  the 
theory  that  syphilis  is  a  bacterial  disease,  and  that  mercury  destroys 
the  bacterium,  the  indication  would  be  to  keep  the  largest  possible  per- 
centage of  the  drug  in  the  blood  short  of  injuring  the  health. 

Whether  mercury  cures  syphilis  or  not  is  still  doubtful.  It  acts 
upon  the  primary  and  superficial  secondary  lesions  admirably,  but  in 
affections  of  the  deeper  connective  tissues  it  does  not  give  such  effec- 
tual and  speedy  relief  as  iodide  of  potassium.  Frequently  a  lesion  will 
yield  rapidly  to  a  mercurial  lotion  or  ointment,  when  mercury  by  mouth 
alone  has  failed  ;  local  application  should  therefore  never  be  neglected. 

The  iodide  of  potassium  is  especially  useful  in  the  later  stages,  when 
the  deeper  connective  tissues  are  affected,  and  in  all  cases  in  which  mere  ury 
is  undesirable,  or  has  been  given  so  far  as  is  thought  prudent  without  re- 
lieving the  symptoms.  (See  F.  159  et  seq.)  The  chloride  and  carbonate 
of  ammonia  are  often  combined  with  the  iodide  and  bromide  of  potas- 
sium (F.  167,  178).  The  bromide  of  potassium  in  scruple  doses  at  night 
is  good  for  nocturnal  pain  and  sleeplessness.  Sarsaparilla  has  the  repu- 
tation of  healing  irritable  ulcers  and  adding  to  the  patient's  nutrition. 
The  sudorific  decoctions  of  guaiacum,  drunk  hot  in  large  quantities,  are 
perhaps  not  so  worthless  as  they  have  been  deemed.  The  surgeon  will 
need  great  variety  of  remedies  in  protracted  tertiary  cases.  The  main 
object  should  be  to  improve  the  general  look  and  condition  of  the  patient ; 
to  relieve  pain  ;  to  treat  symptoms ;  to  give  short  courses  of  alteratives 
in  succession,  continuing  each  so  long  as  it  does  good;  never  to  push  a 
remedy,  if  it  does  manifest  harm,  under  the  vague  idea  that  it  is  spe- 
cific ;  and  to  cure  the  disease  with  as  little  harm  to  the  constitution  as 
possible. 

Iiocal  treatment. — For  syphilitic  eruptions,  warm,  vapour,  and 
Turkish  baths  are  very  useful,  if  comfortable.  The  removal  of  obstinate 
papular  eruptions  may  sometimes  be  hastened  by  ung.  hydr.  nitratis 
diluted,  and  itching  eruptions  by  a  weak  lotion  of  corrosive  sublimate. 
Ulcers  must  be  treated  according  to  their  condition,  whether  inflamed, 
irritable,  or  indolent.  In  general,  weak  mercurial  applications,  such  as 
black-wash,  or  weak  red  precipitate  ointment,  answer  best  as  local 
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applications.  Iodoform  powdered  on,  or  applied  as  iodo vaseline,  is  an 
excellent  application.  On  mucous  membranes,  ulcers  may  be  touched 
twice  daily  with  a  lotion  of  hyd.  bicyanid.  or  perchlor.  gr.  ij.  ad  aq.  Jj. 

For  loss  of  hair,  a  pomade  containing  a  very  small  proportion  of  ung. 
hyd.  nitr.  scented,  is  useful ;  or  a  wash  containing  cantharides. 

For  the  common  excoriated  sore  throat,  the  best  application  is  a 
solution  of  the  nitrate  of  silver  of  the  strength  of  ten  grains  to  the 
ounce,  or  of  a  finely-pointed  stick  lightly  applied.  When  there  are 
ulcers,  gargles  of  corrosive  sublimate  (F.  207)  ;  and  when  the  ulcers  are 
indolent  they  may  be  touched  with  the  linimentum  ceruginis,  or  mer- 
curial fumigation  may  be  used  to  the  part  affected.  For  ulceration  of 
the  larynx  with  necrosis  of  the  cartilages,  tracheotomy  may  ultimately 
be  needed. 

For  palmar  and  plantar  psoriasis  soak  the  part  nightly  in  hot 
water,  and  rub  and  scrape  away  as  much  epidermis  as  possible  without 
drawing  blood.  Then  rub  ung.  hydrarg.  gr.  x.-xv.  thoroughly  into  the  ex- 
posed patches,  holding  the  part  in  front  of  the  fire  during  the  inunction. 
In  this  way  many  cases  may  be  cured  in  a  few  months. 

Mucous  tubercles  about  the  genitals  should  be  washed  with  solution 
of  alum  or  sulphate  of  zinc,  and  then  be  sprinkled  with  dry  calomel. 
A  rag  wrung  out  of  black  wash  should  be  kept  constantly  between  the 
labia.    The  yellow  wash  is  also  good  (F.  244). 

The  pain  of  nodes  is  often  relieved  by  blisters.  Acute  inflammation 
of  the  periosteum  is  best  treated  by  iodide  of  potassium,  in  doses  of  three 
grains  every  four  hours,  and  Dover's  powder.  When  nodes  are  very 
tense  and  painful,  it  may  be  necessary  to  puncture  them  by  subcutaneous 
incision.  It  is  to  be  noted  that  the  opening  here  is  subcutaneous.  It  is  a 
golden  rule  also  never  to  open  gummataif  this  may  be  avoided.  The  sub- 
cutaneous injection  of  gr.  \  of  morphia  is  often  useful  for  nocturnal  pains. 

Before  concluding  the  subject  of  the  treatment  of  acquired  syphilis, 
we  must  mention  syphilisation. 

Syphilisation  signifies  the  repeated  inoculati  m  of  matter  from  a 
venereal  sore,  upon  the  same  patient,  either  to  render  him  insusceptible 
of  fresh  attacks,  or  to  relieve  existing  symptoms.  It  was  first  devised 
by  Auzias  Turenne  and  Sperino  of  Turin,  about  1850,  and  since  has 
been  carried  out  on  a  very  large  scale  by  Professors  Boeck,  Faye, 
and  Bidenkap  at  Christiania,  and  by  Dr.  P.  H.  Watson,  of  Edinburgh.1 

The  theory  on  which  syphilisation  is  defended,  is  that  it  does  by  art 
for  syphilis,  quickly,  what  is  done  in  small-pox  by  eruption ;  that  is,  it 
exhausts  the  material  capable  of  producing  syphilitic  disease,  and  thus 
renders  the  patient  insusceptible  of  it.  The  material  employed  is  the 
matter  of  any  active  venereal  ulcer. 

It  is  quite  certain  that  some  patients  suffering  under  obstinate  con- 
stitutional syphilis  have  got  well  whilst  subjected  to  this  most  disgust- 
ing treatment.  Yet  the  more  it  is  analysed  the  more  unsatisfactory  it 
appears,  and,  in  the  author's  opinion,  no  English  surgeon  is  justified  in 
adopting  it.  It  were  far  better  to  trust  to  Hyg-ienie  Treatment  only, 
remembering  that  the  virulence  of  syphilis  varies  inversely  as  the  general 
health  of  the  sufferer. 

The  treatment  of  congenita!  syphilis  presents  nothing  very 
special.  Infants  bear  mercury  .very  well.  The  best  form  for  internal  ad- 
ministration is  grey  powder,  which  may  be  given  in  doses  of  one  half  grain 

1  See  Apergu  des  diff&rentes  methodes  detraitement  employees  a  VHOpital  de  Chiistiania 
contre  la  Syphilis  consti'tutionnelle.  Par  J.  L.  Bidenkap.  Christiania,  1863.  And  a  very 
exhaustive  paper  by  J.  K.  Lane  andG-.  Gascoyen,  in  Med.  Chir.  Trans,  vol.  i. 
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three  times  a  day,  or  of  one  grain  twice  a  day.  Treatment  by  the  inunc- 
tion of  blue  ointment  is  equally  efficacious  and  some  hold  preferable.  All 
that  is  needed  is  to  smear  about  ten  grains  of  blue  ointment  every  night 
on  the  soles  of  the  feet,  and  let  the  child  wear  socks  day  and  night. 
Cod-liver  oil  may  be  given  internally  as  well.  Treatment  should  be 
continued  for  at  least  six  months. 

The  later  forms  of  congenital  syphilis  are  best  treated  with  iodide  of 
potassium. 

Local  lesions  will  require  local  treatment ;  e.g.  boracic  ointment 
smeared  over  inflamed  skin  about  the  anus,  scrotum,  and  thighs,  whilst 
mercury  acts. 

As  to  diet ;  the  infant  should  be  suckled  by  the  mother  if  this  be 
possible.  If  this  cannot  be  and  a  wet  nurse  be  employed,  and  this  is 
recommended,  she  must  be  syphilitic. 

Fitness  for  marriage. — The  surgeon  is  often  asked  on  this  point 
by  men  who  are  just  recovering  from  a  syphilitic  attack  ;  and  the  most 
prudent  advice  is  to  wait  a  year  after  the  disappearance  of  the  symptoms. 
The  shortest  time  between  contagion  and  marriage  should  be  three 
years. 

On  the  whole  subject  see  Hill  and  Cooper,  '  Syphilis  and  local  Con- 
tagious Diseases  ' ;  and  Baumler's  article  in  Ziemssen's  '  Encyclopaedia  of 
Medicine.' 


CHAP  TEE  X. 
Tumours. 

Definition. — No  satisfactory  positive  definition  has  yet  been  given. 
The  difficulty  is  to  draw  a  line  between  tumours  on  the  one  hand  and 
new  formations  due  to  hypertrophy  and  inflammation  on  the  other. 
Clinically,  the  distinction  between  tumours  and  inflammatory  products 
is  of  great  importance. 

A  tumour  is  a  more  or  less  circumscribed  swelling,  consisting  of 
newly-formed  tissue,  the  development  of  which  is  a  departure  from  the 
normal  type  of  the  part ;  for  the  mass  disturbs  its  form  and  the  rela- 
tions of  its  elements,  and  almost  always  differs  more  or  less  in  minute 
structure  from  the  tissue  in  which  it  arises.  This  excludes  all  swellings 
such  as  hasmatomata,  retention,  and  dilatation  cysts,  which  are  not  neo- 
plasms ;  also  general  hypertrophies  which  adhere  to  the  type  of  a  part, 
merely  enlarging  it ;  but  it  does  not  exclude  localised  hypertrophies  and 
outgrowths,  nor  masses  of  inflammatory  tissue.  Circumscribed  hyper- 
trophies are  generally  spoken  of  as  tumours.  With  regard  to  inflam- 
matory neoplasms,  taken  as  a  whole  they  differ  in  many  ways  from 
tumours— even  sarcomata.  They  are  obviously  the  result  of  irritation,  a 
factor  which  seems  to  play  but  a  mild  part  in  the  evolution  of  tumours  ; 
and  their  constant  tendency  is  to  develop  into  fibrous  tissue,  though 
perhaps  after  suppuration.  For  the  infective  granulomata,  however, 
we  knew  nothing  until  lately  of  irritant  causes  ;  the  tumour-like  products 
of  these  diseases  have  no  very  strong  inclination  to  form  fibrous  tissues  ; 
and  their  power  of  infection  causes  them  to  resemble  malignant  growths. 
Still,  the  tendency  of  each  granuloma  is  certainly  to  break  down  and 


SIMPLE    AND    MALIGNANT  TUMOURS 


99 


leave  a  scar,  not  to  continue  to  grow  like  a  tumour  or  even  to  remain 
stationary.  We  do  not  know  the  immediate  causes  of  tumours,  and  it 
has  been  suggested  that  malignant  growths  may  be  due  to  the  action  of 
an  organism,  but  it  is  hardly  likely  that  a  bacterium  capable  of  pro- 
ducing an  epithelial  cell  in  a  bone  will  be  discovered. 

Pathologists  therefore,  being  unable  to  insert  the  cause  of  tumours 
in  their  definition,  to  separate  them  etiologically  from  inflammations, 
adopt  the  negative  method  and  say — that  the  new  tissue  of  which  a 
tumour  consists  is  not  the  result  of  an  inflammatory  process. 

Clinical  course.— For  the  patient  the  most  important  division  of 
tumours  is  into  simple  and  malignant. 

A  simple  tumour  is  circumscribed,  generally  encapsuled,  and  mov- 
able among  the  surrounding  tissues  ;  it  generally  grows  painlessly, 
slowly,  and  never  by  invasion  or  infiltration  of  neighbouring  parts ;  it  is 
but  slightly  vascular  ;  it  may  reach  a  great  size  and  produce  serious 
and  even  fatal  symptoms  by  pressure  on  important  parts,  or  make 
life  a  burden  by  its  size  and  weight,  or  inflame  and  ulcerate  or 
slough  ;  but,  except  from  some  such  accidental  circumstance,  it  produces 
no  effect  upon  the  general  health ;  if  removed  with  common  care  it  does 
not  recur;  and  it  shows  no  tendency  to  infect  lymphatic  glands  or 
distant  parts.  Histologically  simple  growths  usually  consist  of  well- 
formed  adult  tissue. 

A  malignant  tumour,  on  the  contrary,  does  not  feel  circumscribed, 
is  not  encapsuled,  and  is  more  or  less  adherent  to  surrounding  parts ;  it 
generally  grows  rapidly,  and  chiefly  by  infiltrating  the  tissues  around  ; 
it  is  often  very  painful,  and  always  much  more  vascular  than  a  simple 
tumour.  When  springing  from  bone  or  other  deep  part  it  may  reach  an 
enormous  size,  but  when  superficial  it  often  ulcerates  whilst  small ; 
during  its  growth  the  patient  becomes  markedly  anaemic  and  loses  flesh 
and  strength  rapidly,  i.e.,  it  causes  cachexia;  if  removed  by  incisions 
which  apparently  go  quite  clear  of  its  edge,  it  often  recurs  in  loco,  and 
either  before  or  after  removal  of  the  primary  growth  secondary  tumours 
appear  in  the  nearest  lymphatic  glands,  or  in  distant  parts  of  the  body, 
or  in  both  situations.  The  minute  structure  of  a  malignant  growth  is 
usually  embryonic  and  most  atypical. 

Upon  the  above  points  the  differential  diagnosis  rests  ;  assistance  may 
sometimes  be  given  by  age  and  heredity. 

Owing  to  the  way  in  which  they  infiltrate,  the  apparent  is  not  the 
real  margin  of  malignant  growths,  and  cells  swept  from  them  by 
the  lymph-stream  may  stick  here  and  there  in  the  neighbouring  tis- 
sues. Recurrence  in  loco  is  certainly  due  to  the  leaving  behind  and 
continued  growth  of  some  of  these  germs.  Infection  of  lymphatic 
glands  is  due  to  the  carriage  to  them  of  cells  from  the  growth  by  the 
lymph-stream  ;  it  is  extraordinary  how  many  months  sometimes  elapse 
before  enlargement  of  the  glands  is  evident.  Again,  tumour  cells  and 
small  masses  frequently  migrate  or  grow  into  blood-vessels,  and  are 
carried  by  the  blood-stream  to  distant  parts.  Most  commonly  they 
stick  in  the  first  set  of  capillaries  reached  (lungs  or  liver),  but  they  may 
pass  through  these  and  settle  elsewhere.  The  secondary  growths  may 
be  few  or  very  numerous,  and  vary  greatly  in  size ;  usually  they 
are  smaller  than  the  primary.  Cachexia  is  always  secondary  to  the 
growth  of  the  tumour  and  often  to  its  ulceration  or  generalisation. 
Pain,  anxiety,  discharge,  septic  absorption,  the  breathing  of  putrid 
gases,  &c,  aid  in  its  production ;  but  malignant  growths  seem  to  have  a 
special  effect  behind  all  this." 

ii  2 


100 


TUMOURS  :    CAUSES  ;  DEVELOPMENT 


The  causes  of  malignancy  are  unknown.  It  is  generally  associated 
with  an  embryonic  or  very  atypical  structure,  but  not  always,  for 
highly  developed  cylindrical  epitheliomata,  tumours  having  exactly  the 
structure  of  thyroid  body,  nay,  even  fatty  and  other  simple  tumours, 
occasionally  generalise.  This,  together  with  the  fact  that  artificial 
emboli  of  living  periosteum  grow  for  a  few  weeks  and  are  then  absorbed 
by  the  healthy  tissues  around  them,  led  Cohnheim  to  suggest  that  de- 
pression of  that  physiological  resistance  which  keeps  contiguous  tissues 
from  invading  each  other's  limits  may  have  more  to  do  with  malignancy 
than  the  structure  of  the  tumour.  He  believes  that  this  weakness  of 
tissue  may  be  produced  by  irritation  and  inflammation  or  by  senile  decay, 
or  that  it  may  be  inherited.  He  does  not  explain  why  it  so  constantly 
accompanies  cancers  and  sarcomata,  so  rarely  fibromata,  lipomata,  &c. ; 
tumours  consisting  entirely  of  actively  growing  and  probably  mobile 
cells,  perhaps  lying  in  lymph-spaces,  and  richly  supplied  with  thin- 
walled  vessels,  are  apparently  more  likely  to  generalise  than  growths 
made  up  of  fibres,  fat,  or  cartilage,  and  possessing  few  vessels  of  any  kind. 

Causes. — Very  little  is  known.  Owing  to  their  greater  clinical 
interest  most  attention  has  been  paid  to  the  etiology  of  malignant 
growths. 

It  is  said  that  dark  races  and  inhabitants  of  hot  climates  are  more 
liable  to  tumours  than  dwellers  in  northern  climes.  Certain  districts 
of  England,  and  even  parishes  of  London,  show  a  much  larger  cancer 
mortality  than  others.  Men  are  probably  more  often  affected  than 
women,  much  oftener  if  tumours  of  the  mamma  and  uterus  are  ex- 
cluded. No  age  is  exempt ;  some  tumours  are  congenital.  Cancer  is 
very  rare  under  35,  and  attains  its  maximum  between  40  and  50.  Sar- 
coma is  the  malignant  tumour  of  early  life,  but  it  also  attains  its  maxi- 
mum in  mid-life.  Cancer,  especially  of  the  breast  and  uterus,  and 
multiple  simple  growths,  are  often  hereditary. 

Irritation  and  injury  are  given  as  causes  in  7-14  per  cent,  of  the  cases. 
In  many  of  these  it  is  just  as  probable  that  the  tumour  existed  before  the 
injury.  The  skin  is  most  exposed  to  irritation,  and  warts  and  epithelio- 
mata most  often  attributed  to  it,  e.g.  warts  and  epitheliomata  of  workers 
in  mineral  oils  or  tar,  of  the  lower  lip  from  clay  pipes,  of  the  tongue  from 
sharp  teeth,  of  the  scrotum  from  soot,  of  scars  exposed  to  irritation. 
Phimosis  is  said  to  predispose  to  cancer  of  the  penis.  Points  of  con- 
striction, and  therefore  of  friction  along  the  alimentary  tract  (back 
of  cricoid,  crossing  of  left  bronchus,  cardia,  pylorus,  ileocecal  valve, 
hepatic  and  splenic  flexures,  junction  of  sigmoid  and  rectum),  are  the 
commonest  seats  of  disease.  But  there  must  be  something  else  to  account 
for  the  selection  of  the  few  who  suffer.  Many  have  maintained  that 
malignant  growths  are  the  local  expression  of  general  or  blood 
diseases,  saying  that  if  one  growth  was  removed  the  disease  returned  in 
loco  or  burst  out  elsewhere,  and  referring  to  heredity  and  the  cachexia 
in  support  of  their  view.  But  local  abnormal  tendencies  may  be  inherited 
just  as  certainly  as  normal  tendencies,  and  the  phenomena  of  recurrence 
are  easily  exj)licable  (p.  99)  from  the  point  of  view  of  a  local  infecting 
growth.  The  general  view  would  render  treatment  hopeless  ;  the  local 
tells  the  surgeon  that  recurrence  occurs  because  he  has  not  operated 
sufficiently  early  or  freely. 

Development. — Under  the  influence  of  the  above,  and  other  much 
more  important  though  unknown  causes,  it  has  been  supposed  that  the 
adult  cells  of  the  affected  part  begin  to  multiply.  To  form  a  sarcoma 
the  adult  cells  must  become  embryonic.  This  does  not  seem  very  likely. 
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Cohnheim  has  suggested  another  explanation,  viz.,  that  tumours  develop 
from  small  masses  of  embryonic  tissue  left  among  the  mature  elements 
— that  they  are,  in  fact,  due  to  developmental  errors,  like  certain  hyper- 
trophies or  supernumerary  digits.  At  present  the  idea  is  simply  a  theory 
which  explains  many  observed  facts  :  e.g.  the  occurrence  of  a  large 
proportion  of  tumours  at  points  where  complicated  developmental 
changes  occur  (orifices  of  body,  many  of  the  constricted  points  in  ali- 
mentary canal,  &c.)  ;  the  independence  of  tumours  of  the  part  in  which 
they  lie,  and  the  lack  of  control  exercised  over  them  by  the  regulating 
machinery  of  the  body ;  the  extraordinary  growth  of  some  tumours 
accords  better  with  the  properties  of  embryonic  than  with  those  of  adult 
tissue.  Such  growths  as  epitheliomata  of  scars  or  from  pure  irritation 
are  excluded  by  Cohnheim  from  among  true  tumours  ;  the  same  patho- 
logical changes  are  produced  by  another  cause. 

The  effect  of  irritation,  on  Cohnheim's  theory,  is  to  increase  the  blood- 
supply  and  excite  the  embryonic  germ  to  growth. 

Classification. — Tumours  are  best  classified  according  to  their  ana- 
tomical structure.  Embryology  teaches  that  the  cells  of  the  segmented 
human  ovum  very  early  arrange  themselves  in  three  layers :  an  outer, 
epiblast,  from  which  the  hair,  spinal  cord,  nerves,  epithelium  of  the 
skin,  mouth,  and  lower  end  of  rectum,  are  developed ;  an  inner,  hypo- 
blast, which  gives  origin  to  the  epithelium  of  the  air  passages,  of  the 
alimentary  tract,  of  the  ducts  and  glands  (liver  and  pancreas)  opening 
on  it,  and  of  the  bladder  ;  and  a  middle  one,  mesoblast,  from  which 
are  formed  all  the  tissues  and  organs  contained  between  the  two  epithelial 
layers,  viz.,  all  connective  tissues,  all  muscle,  blood-vessels,  and  lym- 
phatics. It  is  believed  that  neither  in  utero  nor  later  does  a  mesoblastic 
tissue  arise  from  epi-  or  hypo-blast,  or  vice  versa.  Once  the  embryonic 
layers  are  differentiated  the  tendencies  of  their  cells  are  absolutely 
distinct.  The  only  way  in  which  epithelium  can  seem  to  arise  from 
mesoblast  is  by  means  of  some  errors  of  development  leading  to  the 
inclusion  of  hypoblastic  or  epiblastic  cells  by  mesoblast. 

Now,  tumours  contain  no  new  elements ;  they  spring  from  the  tissue 
cells,  or  from  similar  rudiments,  and  every  kind  of  adult  tissue  cell  may 
be  the  characteristic  element  of  a  tumour.  There  is  also  a  large  group 
of  cases  resembling  embryonic  connective  tissue. 

So  there  is  the  same  wide  gulf  fixed  between  tumours  as  between 
tissues  of  mesoblastic  origin,  on  the  one  hand,  and  of  epi-  or  hypo- 
blastic on  the  other. 

We  shall  therefore  adopt  the  following  classification : — 

MESOBLASTIC. 

1.  Type  of  fully  developed  Connective  Tissues  :■ 
Type  of  fibrous  tissue  .... 

,,      fatty  tissue  .... 

,,  cartilage^  

bone  .       .       .       .  .- 
,,      lymphoid  .       .       .  . 

2.  Type  of  Higher  Tissues  : — 
Type  of  muscle  

nerve       .       .  .... 

,,      blood-vessels  .... 

3.  Type  of  Embryonic  Connective  Tissues  . 


Fibroma 

Lipoma 

Chondroma 

Osteoma 

Lymphadenoma 

Myoma 

Neuroma 

Angioma 

Sarcoma 


102 


FIBROUS  TUMOURS 


EPI-  AND  HYPO-ELASTIC. 

4.  Type  of  Epithelial  Tissues  : — 

Papilloma  Adenoma  Carcinoma 

For  convenience,  Cysts  will  be  taken  at  the  end  of  Tumours. 


A.  MESOBLASTIC  TUMOURS.     ADULT  TYPES. 
THE  FIBROUS  TUMOUR. 

The  fibrous  tumour  consists  of  fibrous  tissue ;  sometimes  white, 
glistening,  and  hard,  resembling  tendon ;  at  other  times  soft,  loose,  and 
yellowish  from  a  little  fat  in  its  meshes.  Thus  there  are  two  chief 
varieties,  the  hard  and  the  soft.  The  hard  are  mostly  found  in  con- 
nection with  the  periosteum,  especially  of  the  jaws,  nasal  bones,  external 
base  of  skull,  and  front  of  cervical  vertebrae,  the  fascia?,  and  the  nerve- 


FiG.  16. — Fibrous  tumour.  Removed  from  the  toe  of  a  child  : 
was  growing  from  the  periosteum.  Surface  covered 
with  epithelium.  Tumour  consists  of  interlacing  bundles  of 
connective-tissue,  containing  nuclei.  One  or  two  vessels 
in  cross-section. 


sheaths ;  the  soft — the  fibrocellular,  or  connective-tissue  tumour 
— in  the  subcutaneous,  submucous,  and  intermuscular  tissue.  They 
are  most  frequent  in  the  scrotum,  labium,  peri-vaginal  tissue,  and  the 
deep  intermuscular  spaces  of  the  thigh.  The  superficial  often  become 
pendulous  and  pedunculated.  Their  naked-eye  appearance  is  that  of 
loose  fibrous  tissue. 

Microscopically  these  tumours  consist  of  bundles  of  white  fibrous 
tissue,  interlacing  in  all  directions,  often  wound  round  vessels,  and  more 
or  less  studded  with  nuclei  according  to  the  rapidity  of  their  growth. 
The  annexed  figure  (Fig.  16)  is  taken  from  a  small  fibrous  tumour  of  the 
periosteum  of  the  little  toe. 

They  are  subject  to  degenerations.    Cysts  filled  with  serous  or 
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mucous  fluid  may  form  in  the  interstices.  Such  tumours  may  inflame 
soften,  suppurate,  and  slough  out  entirely  or  by  degrees,  or  may  adhere 
to  the  skin,  and  cause  it  to  ulcerate  by  distension,  and  may  then  throw 
out  bleeding  fungous  protrusions. 

These  tumours  are  hard  or  soft,  elastic,  free  from  tenderness,  smooth 
oval  or  pyriform ;  encapsuled ;  of  slow  growth,  lasting  any  number  of 
years,  and  attaining  to  almost  any  size ;  generally  single  or,  if  multiple, 
affecting  but  one  and  the  same  organ,  as  the  skin  (Fig.  17). 

Their  origin  is  usually  spontaneous,  and  cause  unknown  ;  sometimes 
they  follow  an  injury. 

Extirpation  is  the  only  treatment ;  after  which  the  patient  may  be 
comforted  with  the  probability  that  there  will  be  no  return  of  the  disease 
in  the  same  place  or  elsewhere. 

Virchow  has  described  a  fairly  common  variety  under  the  term 
Fibroma  melius  cum,  in  which  there  is  an  immense  production  of 
growths  from  the  subcutaneous 
tissue.  Sometimes  a  single 
tumour  will  develop  which  may 
attain  gigantic  proportions,  but 
in  the  more  common  form  a 
large  number  of  small  tumours 
occur  over  the  whole  body 
(Fig.  17). 

The  common  mucous  poly- 
pus of  the  nose  is  a  loose 
fibroma,  of  which  the  stroma 
contains  a  good  deal  of  albu- 
minous fluid. 

Two  other  varieties  of 
fibrous  tumours  require  notice  ; 
one  commonly  called  neuro- 
ma, which  is  not  a  nerve  tu- 
mour as  its  name  would  imply, 
but  a  fibrous  tumour  developed 
in  the  sheath  of  a  nerve ;  they 
are  often  multiple  and  heredi- 
tary. The  other  is  the  pain- 
ful subcutaneous  tumour  of 
Wood  ('  Edin.  Med.  Chir.  Trans.' 
vol.  iii.) ;  a  small  body,  rather 
larger  than  a  pea,  or  coffee- 
berry,  composed  of  fibrous 
tissue,  situated  under  the  skin, 
generally  single,  generally  af- 
fecting women  accompanied 
by  fits  of  most  excruciating- 
neuralgic  pain,  and  often  by 

hysteric  and  spasmodic  affections.  Hitherto  anatomists  have  failed  to 
detect,  on  dissection,  any  connection  between  these  tumours  and  the 
nerves.    Extirpation  is  the  remedy. 


Fig.  17. — Fibroma  molluscum  multiplex.  From 
a  patient  under  the  care  of  Mr.  Jonathan 
Hutchinson. 


FATTY  TUMOUB,  OR  LIPOMA. 

The  fatty  tumour  consists  of  fat  tissue  intersected  with  meshes  of 
fibrous  bands,  and  contained  in  a  fibrous  capsule.    When  the  fibrous 
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element  is  in  excess,  the  tumour  is  sometimes  called  fibro-fatty.  It 
is  often  combined  with  naevoid  tissue  (nsevo-lipoma) ;  and  sometimes 
with  much  round-celled  growth  (lipo-sarcoma).  In  these  latter  cases 
the  cells  of  a  sarcoma  have  become  infiltrated  with  fat,  and  the  pecu- 
liarity recurs  in  secondary  growths. 

It  is  not  very  liable  to  secondary  changes.  Cysts  may  form  from 
mucous  softening,  and  the  fibrous  tissue  may  calcify  or  even  ossify. 
Barely  it  inflames  and  ulcerates  from  irritation. 

Causes. — The  most  important  known  is  heredity.  Dr.  Murchison 
reported  ('Edin.  Med.  Journ.,'  June  1857)  the  history  of  a  family  in  which 
father  and  two  daughters  had  a  fatty  tumour  in  almost  identical  positions. 
More  commonly  the  growths  are  multiple,  often  very  numerous,  in 
hereditary  cases. 

Fatty  tumours  for  the  most  part  occur  at  that  time  of  life  (35-50) 
when  people  tend  to  become  fat.  It  has  been  said  that  they  sometimes 
follow  local  irritation ;  seeing  the  frequency  with  which  they  occur  about 
the  shoulders,  nape  of  the  neck,  and  back,  it  seems  not  improbable  that 
local  pressure  long  continued,  or  other  irritation,  may  be  a  cause. 

Seats. — The  subcutaneous  tissue  of  the  trunk,  especially  about  the 
back  of  the  neck  and  shoulders,  but  they  may  extend  between  and  under 
the  fascise,  deep  amongst  the  muscles  of  the  neck,  trunk,  or  limbs,  or 
amongst  the  viscera.  They  may  be  found  even  where  no  fat  exists  natu- 
rally, as  in  the  scrotum  or  eyelids.  Uncircumscribed  masses  of  fat,  often 
symmetrical,  occasionally  develop  about  the  neck. 

Clinical  characters. — The  fatty  tumour  is  generally  single  ;  its 
growth  is  slow.  It  may  attain  enormous  bulk,  even  70  lbs.,  but  causes 
no  inconvenience,  save  what  arises  from  its  weight  and  situation.  It  is 
soft,  often  semi-fluctuating,  but  solid  when  taken  between  the  fingers ; 
lobulation  can  be  felt  and  often  seen  ;  it  is  movable  over  deep  structures 
freely,  but  may  cause  slight  dimpling  by  adhesion  to  the  skin ;  not 
painful  or  tender.  A  finger  pressed  upon  its  edge  feels  that  this  is  thick 
and  round  as  the  tumour  slides  away,  which,  together  with  lobulation  and 
perhaps  exploratory  puncture,  distinguishes  it  from  cold  abscess  and 
sebaceous  cyst. 

Treatment. — Eemoval  by  the  knife,  if  the  patient  wish  it  and  his 
health  is  satisfactory.  Cut  right  into  the  tumour  so  as  to  open  the  cap- 
sule ;  the  growth  then  '  shells  out '  as  a  rule.  Sometimes,  especially  on 
the  back,  it  requires  careful  dissection,  the  septa  passing  to  the  capsule 
(which  is  left  behind)  being  stout.  If  completely  removed  it  will  not 
recur,  unless  it  be  a  lipo-sarcoma.  Large  uncircumscribed  masses  are 
best  left  alone. 

CAETILAGINOUS  TUMOUR,  CHONDROMA,  OR  ENCHONDROMA. 

This  consists  for  the  most  part  of  cartilage  (Fig.  18)  identical  with 
normal  cartilage,  either  hyaline  or  fibrous  ;  rarely  the  matrix  is  mucous 
and  the  cells  spindle-shaped  or  branched.  Such  tumours  are  often  in- 
tersected by  strands  of  slightly  vascular  connective-tissue,  or  they  may 
consist  of  distinct  round  nodules  like  peas  or  marbles,  held  together  by 
connective-tissue.  They  are  well  encapsuled,  and  do  not  recur  after 
complete  removal. 

The  varieties  depend  mainly  upon  the  nature  of  the  intercellular 
matrix.  Tumours  originating  from  bone  are  of  the  hyaline  variety,  while 
those  from  connective-tissue  in  other  parts  of  the  body  are  more  fre- 
quently fibrous. 
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Some  of  these  growths  (chondro- sarcomata),  especially  in  glands 
and  the  medulla  of  bones,  consist  of  well-developed  hyaline  cartilage 
with  much  spindle-celled  tissue ;  there  is  no  capsule,  and  round  cells 
infiltrate  the  neighbouring  tissues.  These  growths  behave  with  all  the 
malignancy  of  sarcomata. 

Secondary  changes  are  common :  calcification,  especially  in 
chondromata  of  fingers ;  ossification,  especially  in  subperiosteal  spe- 


cimens which  may  (?)  show  a  skeleton  of  light  papery  plates  (Fig.  19) ; 
mucoid  softening-  leading  to  formation  of  cysts.  Barely  these  ulcerate. 

Causes. — Chondromata  are  often  hereditary,  especially  when  mul- 
tiple. Those  growing  from  medulla  of  long  bones  are  believed  to  start 
from  islets  of  cartilage  left  unossified  (Virchow)  ;  Cohnheim  suggests 
that  those  of  the  parotid  and  testes  may  begin  from  misplaced  bits  of 
the  cartilage  whence  the  jaw  or  vertebrae  grow.  They  sometimes  follow 
injuries  and  are  most  common  in  early  life. 

Seats. — Bones  most  commonly,  especially  the  phalanges  and  meta- 
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carpals,  and  the  shafts  of  long  bones;  sometimes  from  the  ribs  and 
pelvic  bones.  They  occur  also  in  the  parotids  and  testes,  but  almost 
always  mixed  with  mucous  or  gland  tissue ;  rarely  in  subcutaneous  tissue, 
rarely  also  from  cartilage,  as  of  larynx  or  ribs  (ecchondroses). 

In  bones  they  may  be  of  medullary  or  subperiosteal  origin  ;  in  the 
former  case,  as  the  old  bone  is  absorbed  a  thin  shell  of  new  is  laid 
down  by  the  periosteum,  and  the  bone  '  expands  '  ;  in  the  latter  the 
growth  may  envelop  the  bone,  e.g.  tibia  or  femur. 

Clinical  characters. — As  occurring  on  the  fingers  (Fig.  20),  they 
are  firm,  smooth,  rounded  masses  of  slow  growth,  and  rarely  larger 
than  a  good  Tangerine  orange ;  the  skin  is  unaffected  for  a  long  time, 
but  may  redden  over  very  large,  soft,  and  degenerate  growths ;  they 
are  usually  multiple.  On  the  long  bones  they  cannot  be  diagnosed 
with  certainty.  From  a  cyst  an  aspirator  may  draw  off  recognisable 
cartilage  cells.  Barely  these  growths  reach  a  great  size  ;  one  of  femur, 
3  feet  round,  in  five  years  (Frogley, '  Med.  Chir.  Trans.,'  vol.  xxvi.).  When 
soft,  but  not  from  mucous  softening,  and  of  rapid  growth,  chondro- 
sarcoma must  be  thought  of.  The  presence  of  cartilage  in  gland  tumours 
can  be  told  on  inspection  only. 

Treatment. — Bemoval  from  connective-tissue  or  parotid ;  castration 
if  in  the  testis ;  amputation  when  on  a  long  bone,  complete  removal 
otherwise  being  rarely  possible  ;  but  it  may  be  attempted,  especially  in 
the  fingers.  Amputation  of  a  finger  is  required  only  to  remove  a  defor- 
mity, unless  the  growth  is  in  the  way. 

BONY  TUMOUR,  OR  OSTEOMA. 

These  consist  of  compact  or  spongy  bone  ;  hence  the  two  varieties : 
compact  or  ivory,  and  cancellous  or  spongy  exostosis.  The 
ivory  exostosis  consists  of  extremely  dense,  white,  ivory-like  bone, 
Haversian  canals  being  scarce ;  it  grows  from  periosteum,  especially  of 
the  bones  of  the  calvaria,  orbit,  face,  and  the  bony  part  of  the  external 
auditory  canal.  It  forms  a  low,  smooth,  rounded  swelling,  absolutely 
sessile  and  fixed,  and  of  very  slow  growth. 

The  spongy  exostosis,  much  the  commoner,  is  really  an  ossifying 
chondroma  which  grows  from  the  shafts  of  long  bones  near  their 
epiphyses,  most  commonly  from  the  lower  end  of  the  femur,  and  the  upper 
of  the  tibia  or  humerus.  On  section  they  show  spongy  bone  continuous 
with  that  of  the  parent  bone  ;  and,  so  long  as  they  are  growing,  are  capped 
by  cartilage.  Of  ten  pedunculated  and  clubbed,  they  may  have  broad  attach- 
ments and  very  irregular  surfaces  ;  one  above  each  inner  condyle  of  the 
femur  is  not  uncommon.  Their  position  on  and  fixation  to  bone,  and 
their  occurrence  before  manhood,  are  the  characteristic  points. 

Osteomata  are  often  hereditary  and  multiple.  They  rarely  occur  as 
primary  growths  except  in  relation  with  bones.  They  are  innocent;  but 
sarcomata  may  ossify  all  but  their  growing  edge.  Osteomata  may  be- 
come carious  or  necrose  and  exfoliate,  especially  the  ivory  form,  the 
result  being  a  cure. 

Treatment. — Bemoval,  if  pressure  symptoms,  deformity,  or  other 
inconvenience  requires  it. 

LYMPH  GLAND  TUMOUR,  LYMPHADENOMA  ;  HODGKIN'S  DISEASE. 

This  tumour  consists  of  lymphoid  tissue  which  has  a  very  general 
distribution  in  the  body.    It  is  made  up  of  a  network  of  homogeneous 
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Fig.  21. — Lymphoma.  Delicate  reticulum  :  the  cor- 
puscles have  been  pencilled  out.  From  a  cervical 
gland  in  Fig.  22. 


fibrils,  with  nuclei  here  and  there  at  points  of  junction  (Fig.  21) ;  in  the 
meshes  lie  cells  exactly  like  white  blood-cells.  The  network  may  be 
very  fine  or  very  dense, 
the  tumour  being  cor- 
respondingly soft  or 
hard  ;  the  fibrous 
septa  of  the  gland  re- 
main and  may  thicken 
greatly.  Firmness  gene- 
rally goes  with  age  and 
slow  growth.  A  soft 
gland  is  yellowish  or 
pinkish  grey,  uniform, 
pulpy,  and  yields  milky 
juice  on  scraping ;  a  hard 
one  is  obviously  more  or 
less  fibroid.  Fatty  dege- 
neration, caseation,  and 
suppuration  are  rare. 

Lymphadenomata  start  in  lymphatic  glands  :  only  one  gland  may  be 
affected  and  the  health  be  unimpaired ;  or  every  gland  in  the  body  may 
be  involved,  the  spleen  enlarged,  the  lymphoid  tissue  everywhere — 
tonsils,  alimentary  canal,  liver,  kidneys,  testes,  marrow  of  bones  &c. 
— overgrown,  whilst  angemia 
progresses  with  the  disease. 
This  is  Hodgltin's  disease. 
In  some  cases,  otherwise 
apparently  similar,  leucocy- 
thcemia  occurs,  the  white 
corpuscles  being  smaller 
than  normal. 

Enlargement  of  the  first 
gland  or  group  of  glands  may 
start  without  obvious  cause 
or  from  absorption  of  some 
irritant ;  it  is  impossible  in 
this  stage  to  say  the  disease 
will  not  become  general,  and 
this  may  occur  after  a  single 
group  of  glands  has  been 
enlarged  and  stationary  for 
years.  The  diagnosis  from 
scrofulous  glands  may  be 
very  difficult. 

Symptoms. — The  groups 
of  glands  are  affected  in 
the  following  order  of  fre- 
quency: cervical,  axillary,  in- 
guinal, retroperitoneal,  bron- 
chial, mediastinal,  mesen- 
teric. Smooth,  painless, 
and,  at  first,  freely  movable, 
the  glands  ultimately  blend  into  an  irregular  lobulated  mass  by  bursting 
of  the  capsules  and  blending  of  the  contents.  The  swelling  may  increase 
rapidly  or  slowly,  other  glands  may  enlarge  simultaneously  or  not  for 


Fig.  22.— Lymphadenoma.  Showing  the  enlarged 
glands  on  both  sides  of  the  neck,  and  in  each 
axilla.  The  child  was  greatly  emaciated,  and 
died  very  shortly  after  this  sketch  was  made. 
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years.  Symptoms  arise  from  pressure  on  nerves,  veins,  oesophagus, 
bronchi,  thoracic  duct,  bile-duct,  &c. ;  also  from  lack  of  red  corpuscles. 
The  patient  may  die  of  marasmus,  starved,  or  comatose  after  convulsions 
and  delirium.  Eemittent  fever  (2°-6°)  is  frequent,  and  generally  indi- 
cates a  rapid  course.  Fig.  22  shows  a  child  with  Hodgkin's  disease, 
formerly  under  Mr.  Haward  at  the  Hospital  for  Sick  Children. 

Treatment. — When  only  one  group  of  glands  is  diseased,  removal 
may  delay  advance  or  even  prevent  it,  but  diagnosis  at  this  stage  is 
doubtful.  When  all  the  glands  cannot  be  removed  or  the  spleen  is 
enlarged,  operation  does  no  good.  None  should  be  undertaken  with  less 
than  60  per  cent,  of  red  corpuscles.  Arsenic  in  the  largest  possible  doses 
is  the  only  drug  of  much  value.  Cod-liver  oil,  iron  and  tonics,  and 
change  of  air  are  always  useful.  (See  Article  by  W.  E.  Gowers,  M.D.,  in 
Eeynolds's  '  System  of  Medicine.') 

THE  MUSCULAR  TUMOUE,  OR  MYOMA. 

Muscular  tissue  includes  two  varieties — the  striped  and  the  un- 
striped.  Tumours  may  occur  in  either  kind.  The  striped  are  exceed- 
ingly rare,  but  have  been  found  in  the  heart  and  tongue  of  new-born 
infants.  Tumours  of  unstriped  muscle  occur  chiefly  in  the  uterus. 
They  are  found  also  in  the  oesophagus,  stomach,  and  prostate  gland  ; 
in  the  scrotum  in  man,  and  in  the  labia  majora  of  women. 

Mixed  with  much  fibrous  tissue  they  constitute  what  is  known 
as  the  '  fibrous  tumour '  or  fibro-myoma  of  the  uterus.  They  may 
be  subperitoneal,  submucous,  or  intramural,  i.e.  in  the  substance 
of  the  uterine  wall.  On  either  surface  they  tend  to  become  peduncu- 
lated. 

They  are  generally  inclosed  in  a  capsule ;  do  not  invade  other  struc- 
tures ;  and,  histologically  speaking,  are  perfectly  innocent  growths. 

NERVE  TUMOUR.  NEUROMA. 

This  name  has  been  given  to  fibromata,  myxomata,  &c,  growing  from 
the  fibrous  tissue  of  nerves.  Tumours  of  nerve-tissue  are  very  rare. 
The  bulbous  ends  of  nerves  in  a  stump  are  sometimes  called  amputa- 
tion-neuromata. They  may  contain  rolled  up  nerve-fibres  from  re- 
generative attempts  of  the  nerve-fibres ;  often  they  consist  of  fibrous 
tissue  only.  When  a  nerve  is  divided  and  does  not  unite,  the  central 
end  may  become  similarly  bulbous. 

VASCULAR  TUMOUR,  ANGIOMA  OR  NiEVUS. 

This  consists  of  blood-vessels,  some  of  new  formation,  many 
apparently  formed  by  dilatation  of  pre-existing  ones.  Increase  takes 
place  by  budding  from  the  vessels  of  the  growth,  and  can  be  followed 
best  in  fatty  tissue. 

There  are  two  kinds  :  1.  The  simple  or  capillary,  which  consists 
of  very  large  capillaries  with  thick  walls  lined  with  cells,  one  to  three 
deep,  very  much  like  those  lining  gland-ducts  (Fig.  23).  2.  The  cavernous, 
which  resembles  erectile  tissue,  consisting  of  freely  anastomosing  irregular 
spaces,  separated  by  fibrous  septa  lined  by  venous  endothelium. 

Capillary  nasvi  occur  in  the  skin  and  subcutaneous  tissue.  On  the 
skin  they  form  the  mother's  '  marks  '  and  '  port  wine  stains  '  which  are  so 
common — bright  red  or  purple  patches  sometimes  a  little  raised  above 
the  skin  and  sometimes  covered  with  long  coarse  hair.    They  are 
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probably  always  congenital,  and  may  grow  rapidly  and  cover  a  very 
large  surface.  When  subcutaneous  they  form  soft,  rather  ill-defined 
roundish  swellings,  emptied  by  compression,  filling  when  pressure  is 
removed,  swelling  up  when  the  child  cries  or  strains  ('  erectile  '),  and  often 


Fig.  23. — Horizontal  section  of  a  rapidly-growing  naavus 
of  the  back.  The  centre  is  an  enlarged  hair  follicle  ; 
round  it  are  the  hypertrophied  blood-vessels,  probably 
the  plexus  greatly  enlarged,  which  is  normally  found 
round  each  hair -sheath. 


having  a  bluish  colour  through  the  skin.  These  are  the  clinical  signs  of 
cavernous  naevi  of  the  subcutaneous  tissue,  which  occur  also  in  bones, 
muscles,  liver,  kidney,  and  very  rarely  in  the  rectum.  Often  a  nsevus  is 
both  cutaneous  and  subcutaneous.    (See  '  Dis.  of  Bloody  Vessels.') 

B.  MESOBLASTIC  TUMOUES,  EMBRYONIC  TYPES.  SARCOMATA. 

The  tumours  hitherto  described  have  all  been  formed  of  fully  developed 
tissue  :  we  now  pass  on  to  consider  those  which  coijsist  of  embryonic 
tissue — the  sarcomata. 

Embryonic  connective-tissue  is  well  represented  by  granulation 
tissue,  described  at  p.  29.  Sarcomata  have  the  structure  of  granulation 
tissue-cells  (round,  spindle,  branched,  or  giant)  in  a  matrix  which  may  be 
homogeneous,  mucous,  fibrous,  calcified  or  ossified.  Much  stress  is  laid 
upon  the  presence  of  matrix  between  sarcoma  cells,  as  distinguishing 
these  growths  from  epithelial  ones,  in  which  the  cells  touch  :  it  is  doubt- 
ful whether  the  distinction  holds.  Microscopically,  sarcoma-tissue  often 
cannot  be  diagnosed  from  granulation-tissue  ;  but  the  tendency  of  the 
sarcoma  to  grow  without  ceasing  distinguishes  them.  All  sarcomata 
are  very  liable  to  fatty  degeneration  and  to  haemorrhage  into  their 
substance,  sometimes  destroying  all  but  a  capsule  of  new  growth  (blood- 
cyst).  The  chief  varieties  of  sarcoma  are  named  according  to  the 
dominant  shape  of  their  cells,  but  all  varieties  may  be  found  in  one 
specimen.  Other  names  spring  from  changes  in  the  matrix  and  secon- 
dary changes  in  the  cells,  e.g.  pigmentation. 

Sarcomata  always  spring  from  connective-tissue,  and  may  occur 
wherever  this  is  found.  They  are  common  in  skin  and  subcutaneous 
tissue,  fasciae,  muscles,  bones. 
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1.  The  round-celled  sarcoma  consists  of  a  very  delicate  intercellu- 
lar substance,  in  the  meshes  of  which  are  contained  small  round  cells ; 

many  of  them  are  indistinguish- 


able  from  lymph  cells :  they  vary 
T7  in  size,  and  contain  nuclei  and 
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The  intercellular  substance 
also  varies,  being  either  homo- 
geneous, granular,  or  fibrillated. 
Fig.  24  represents  a  typical 
round-celled  sarcoma. 

2.  Spindle-celled  sarco- 
ma, formerly  called  '  fibro- 
plastic' The  cells  are  fusiform, 
long  and  narrow,  terminating  in 
'tails,'  and  contain  oval  nuclei 

and  nucleoli.  They  are  arranged 
Pig.  24. — Round-celled  sarcoma.  Showinglarge  -v_1  „  "L,  ^„  <i  "a 

round  cells,  and  a  very  delicate  network  of  more  or  less  compactly  and 
connective-tissue  stroma.  parallel  to  each  other  m  bands 

and  whorls.  When  closely 
packed  they  resemble  fibrous  tissue  (Fig.  25).  Recurrent  fibroid 
tumours  were  small  spindle-celled  sarcomata,  often  springing  from  fascia. 

3.  Giant-celled  or  myeloid  sarcoma,  so  called  because  of  the 
presence  of  a  number  of  large,  many-nucleated  cells  (Fig.  26),  resem- 
bling those  of  embryonic  marrow.  On  section  they  are  often  of  decided 
maroon  tint  (Paget).  They  are  more  especially  found  in  the  osteo- 
sarcomata  springing  from  the  interior  of  bones,  especially  the  jaws,  and 
are  the  least  malignant  of  sarcomata. 

4.  Glioma.  —  Virchow  has  described  a  peculiar  form  of  sar- 
coma, which  is  found  in  nerve  structures — chiefly  in  the  retina  and 

brain — as  glioma.  It 
occurs  in  the  connec- 
tive-tissue framework 
which  supports  the 
nerve-tubes,  and  is 
characterised  by  the 
presence  of  a  number 
of  small  round  cells, 
embedded  in  a  very 
faint  homogeneous  in- 
tercellular substance. 
Though  locally  malig- 
nant, they  rarely  gene- 
ralise. 

5.  Alveolar  sar- 
coma resembles  can- 
cer in  having  a  well 
Pig.  25.— Spindle-celled  sarcoma.  marked  alveolar  stro- 

ma ;  the  microscopic 

distinction  rests  upon  the  discovery  of  some  intercellular  substance 
between  the  individual  cells.  These  are  much  more  closely  related  to 
the  stroma  than  in  cancer. 

6.  Melanotic  sarcoma.— This  (Fig.  28)  as  it  occurs  in  man  is  a  very 
malignant  kind  of  sarcoma  ;  the  cells  are  usually  spindle,  but  may  be 
round  ;  dark  brown  pigment  is  seen  in  them  and  also  in  the  matrix,  but 
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many  cells  escape.  White  horses  are  extremely  liable  to  pigmented 
fibrous  tumours,  but  possessing  no  malignant  quality.  Melanosis  in 
man  is  very  serious,  generally  beginning  in  the  eye  or  in  the  skin, 
exceedingly  liable  to  return  after  extirpation,  and  to  be  disseminated 
over  the  body;  thus  in  a  certain  case  it  was  found  in  skin,  areolar  tissue, 
muscles,  pleura,  lungs,  heart,  liver,  mesentery,  spleen,  kidneys,  and  womb. 

7.  Myxoma. — In  this,  by  some  error  of  original  development,  or 
subsequent  degeneration,  that  which  should  have  become  fat  or  con- 


Fig.  26. — Myeloid  cells  from  a 
myeloid  tumour  of  the  upper 
jaw,  removed  by  Sir  W.  Fer- 
gusson,  Nov.  24,  1855.  In 
colour  and  consistence  it 
exactly  resembled  human 
kidney. 


Fig.  27.— G-lioma. 


nective  tissue,  becomes  a  soft  gelatinous  stuff  like  the  umbilical  cord, 
mixed  with  more  or  less  sarcomatous  growth.  Probably  the  majority  of 
myxomata  are  innocent ;  they  are  often  classed  with  the  fibromata. 

Mixed-celled  sarcomata,  in  which  no  form  of  cell  predominates, 
are  common. 

Peculiarities  which  are  reproduced  in  secondary  growth  constitute 
varieties,  e.g.  lipo-sarcoma,  fatty  infiltration  of  sarcoma  cells  ;  calci- 
fying and  ossifying-  sar- 
coma. The  latter  changes 
occur  in  connection  with 
bones,  subperiosteal  sarco- 
mata frequently  having  a 
bony  skeleton  like  that  in 
Fig.  19,  said  to  have  belonged 
to  a  chondroma ;  these  are 
most  malignant  growths. 

Mixed  forms  occur — e.g. 
chondro-,  adeno-,  myosar- 
coma. The  latter  are  tu- 
mours of  early  life  contain- 
ing striated  and  non-striated 
cells,  and  occurring  in  the 
kidney  or  testis. 

As  regards  clinical  characters,  the  sarcomata  are  malignant 
growths.  They  occur  for  the  most  part  in  early  and  middle  life,  seldom 
i  (except  in  bone)  in  later  life.  They  are  rapid  in  growth,  and  infiltrate 
neighbouring  tissues  widely ;  they  therefore  are  very  liable  to  recur  in 
loco  after  extirpation.  Their  vessels  having  very  thin  walls  into  which 
tumour  cells  easily  pass,  they  generalise  usually  by  the  blood  ratiier  than 


Fig.  28. — Nodule  of  melanotic  sarcoma  in  the 
true  skin,King's  College  Museum. 
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by  the  lymph -stream  ;  and  secondary  growths  are,  naturally,  most  frequent 
in  the  lungs.  But,  strange  to  say,  sarcomata  of  the  tonsil,  testis,  lym- 
phatic glands,  and  some  fasciae  generally  infect  lymphatic  glands  (Butlin). 
The  degree  of  malignancy  varies  ;  it  is  most  pronounced  in  the  melanotic, 
and  least  so  in  the  myeloid  variety.  Sarcomata  may  be  extirpated 
completely  and  never  recur,  or  may  return  in  loco  several  times  after 
operation,  as  the  name  recurrent-fibroid  indicates,  and  finally  become 
disseminated  in  distant  parts  of  the  body. 

C.  EPI-  AND  HYPO-BLASTIC  TUMOURS.      EPITHELIAL  GROWTHS. 

Warts.— Papillomata. — These  hardly  merit  a  class  to  themselves  ; 
they  seem  to  be  fibromata  which  have  become  papillary  by  the  accident 
that  they  are  on  a  free  surface.  They  consist  of  a  connective  tissue 
basis  which  sends  vascular  papillae  towards  the  surface,  each  covered 
by  more  or  less  epithelium.  Warts  may  spring  from  cutaneous,  mucous 
or  serous  surfaces.  They  are  generally  pedunculated  and  '  papillary ' 
on  the  surface,  but  dense  epithelium  may  fill  in  the  irregularities. 
On  mucous  surfaces  the  papillae  may  be  very  long,  delicate,  and  branch- 
ing, covered  by  little  epithelium  and  easily  torn  ;  they  then  bleed  profusely, 
e.g.  villous  tumours  of  bladder  and  rectum.  They  are  often  due  to  ir- 
ritation, as  seen  in  soot-warts  on  the  scrotum,  venereal  warts  on  the 
genitals,  and  warts  on  the  hands  of  workers  in  paraffin. 

Papillomata  are  innocent,  though  they  are  very  troublesome  to  get  rid 
of,  even  by  excision.  Their  epithelium  is  all  on  the  surface  :  in  epithe- 
lioma it  has  invaded  the  connective-tissue.  Warts  may  be  starting- 
points  of  epitheliomata ;  development  or  irritation  of  one  after  40  is 
ground  for  uneasiness  and  watchfulness. 

GLAND  TUMOURS,  ADENOMATA. 

Adenomata  are  new  growths  of  gland  tissue,  in  structure  more  or  less 
unlike  that  of  the  gland  they  spring  from.  Some  appear  to  be  mere 
hypertrophies  of  pre-existing  structures. 

Probably  all  glands  give  rise  more  or  less  commonly  to  a  tumour  of 

glandular  nature,  but  some  do  so 
very  rarely. 

Adenomata  are  of  two  kinds — 
racemose  and  tubular.  Of  ra- 
cemose adenomata,  the  com- 
mon chronic  mammary  tumour 
may  be  taken  as  the  type.   It  con- 
sists of  acini  lined  by  epithelium 
embedded  in  a  fibrous  stroma ;  slit- 
like spaces  (ducts)  also  are  seen, 
(Fig.  29  and  30),  but  there  is  no 
efferent  duct  from  the  tumour 
and  no  evidence  that  it  performs 
any  function.    The  stroma  may 
Pig.  29.— Adenoma,  from  a  girl  of  16.  Show-  be  largely  infiltrated  with  round 
ing  arrangement  of  gland  structure  in  anc|    spindle-cells  (adeno-sar- 
fibrous  matrix,    x  50.  CQma)    Qr    consigt    Qf  mucoug 

tissue  (myxo-adenoma). 

Dilatation  of  acini  and  ducts  into  cysts,  which  may  be  large  and 
contain  yellow  or  brown  mucous  fluid,  is  common,  especially  in  oldish 
women.    Into  these  spaces  papillary  growths  may  project  from  the 


VARIETIES  OP  CANCER  113 

walls.  For  clinical  characters  of  these  growths,  see  Diseases  of 
Breast. 

Mucous  glands  (e.g.  of  the  soft  palate)  and  the  parotid  may  give  rise 
to  acinous  adenomata  ;  in  the  latter,  the  gland  tissue  is  usually  mixed 
with  mucous,  sarcomatous,  or  cartilaginous. 


Fig.  30.— Adenoma,   x  240.  Cross-sections  of  acini,  show- 
ing epithelial  lining  and  nuclei  of  stroma. 

Tubular  adenomata.— As  type  of  these  may  be  taken  the  glan- 
dular polypus  of  the  rectum  seen  in  children  (Fig.  30).  The  drawing 
shows  hypertrophied  tubules,  cut  across,  lined  with  columnar  cells  in 
a  loose  connective-tissue 
stroma.  Microscopically, 
it  is  impossible  to  dis- 
tinguish between  these 
growths  and  columnar 
epithelium. 

Many  ovarian  tu- 
mours are  of  this  type  ; 
also  some  mixed  tumours 
of  the  testis. 

CANCER,  CARCINOMA. 

Cancer  may  be  de- 
fined as  a  new  growth 
consisting  of  epithelial 
cells  in  the  alveoli  of  a  fibrous  stroma  :  the  latter  being  of  secondary  im- 
portance. 

It  invariably  originates  from  epi-  or  hypo-blastic  structures,  and  is 
characterised  by  the  tendency  of  its  epithelial  cells  progressively  to 
force  their  way  into  neighbouring  connective-tissue  along  the  paths  of 
least  resistance  (lymph-channels).  As  a  rule  they  infect  the  nearest 
lymphatic  glands,  and  frequently  distant  organs  also,  by  means  of  the 
blood-path. 

Cancers  are  divided  into  groups  according  as  they  spring  from  the 
epithelium  of  skin  or  mucous  membranes  (epithelioma),  or  from  that 
of  glandular  organs  (acinous  cancer).  The  cells  of  any  cancer  may 
undergo  colloid  degeneration  producing  colloid  cancer. 

I 


Fig.  31. — Polypus  of  rectum. 
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Structure. — 1.  Cells. — Any  of  the  different  types  of  epithelium 
(except  ciliated)  may  be  found  in  cancer,  varying  according  to  the  source 
whence  they  spring:  from  skin  squamous,  from  intestinal  mucous  mem- 
brane cylindrical,  from  acinous  glands  more  or  less  cubical.  From 
the  form  of  the  cells,  epithelioma  is  divided  into  squamous  and 
cylindrical.  Epithelial  cells  vary  greatly  in  shape  and  size,  and 
cannot  thus  be  distinguished  from  mesoblastic  elements,  but  they  lie 
in  immediate  contact,  separated  by  no  matrix,  their  relation  to  the 
fibrous  stroma  is  loose,  and  vessels  never  pass  between  them.  There  is 
usually  a  well-marked  line  between  cells  and  stroma ;  but  it  may  be  ob- 
scured by  a  cloud  of  leucocytes  which  precede  the  advancing  epithelial 
cells,  and  from  which  the  epithelial  cells  have  been  supposed  to 
spring.  The  epithelial  cells  grow  in  irregularly  swollen  branching  and 
intercommunicating  cylinders,  the  swellings  forming  probably  at  points 
of  least  resistance  ;  hence  the  variety  in  shape  of  the  alveoli. 

The  stroma  is  formed  of  connective  tissue  and  bears  the  supplying 
blood-vessels.  It  consists  of  the  original  connective  tissue  of  the  part, 
generally  much  thickened  by  fibroid  tissue  apparently  of  inflammatory 
nature,  derived  from  the  round-celled  infiltration  which  precedes  the 
spreading  edge  of  a  cancer,  and  seems  due  to  the  irritation  of  the  epi- 
thelial cells  forcing  their  way  along  the  lymph-paths.  Two  varieties 
of  acinous  cancer  are  based  on  the  amount  of  stroma  :  scirrhus  or  hard 
cancer.when  the  stroma  is  dense  and  in  considerable  or  large  amount ; 
encephaloid  or  soft  cancer  when  there  is  but  little  stroma,  and  that 
loose. 

Sooner  or  later  the  cells  of  all  cancers  undergo  fatty  degeneration 
forming  yellow  areas  on  the  surface  of  section ;  this  may  be  from 
pressure  of  the  multiplying  cells  upon  the  vessels,  or  from  contraction 
of  the  stroma,  or  from  an  inherent  peculiarity  of  the  cells.  In  super- 
ficial cancers  this  necrosis  leads  to  ulceration  (p.  37). 


Squamous  or  Pavement  Ejyithelioma. 

This  form  starts  from  skin  or  mucous  membranes  with  squamous  cover- 
ings. It  may  occur  at  any  part  of  the  skin,  but  is  especially  frequent  at 
points  of  union  of  skin  and  mucous  membranes,  such  as  the  lower  lip,  pre- 
puce, vulva,  anus ;  it  is  found  also  on  the  tongue,  gums,  cheeks,  tonsil, 
oesophagus ;  on  the  vaginal  surface  of  the  os  uteri,  and  in  the  bladder. 

Epithelioma  usually  begins  as  a  hard  pimple  or  knot  in  the  skin 
which  soon  ulcerates ;  or  a  fissure  may  be  first  noticed.  It  soon 
presents  itself  as  an  oval  or  roundish  ulcer,  with  thick,  hard,  raised, 
irregular  edge,  a  pale  red  or  greyish  warty  base,  which  bleeds  easily  and 
discharges  a  thin,  opaque,  yellowish,  foul,  and  often  sanious  fluid  contain- 
ing epithelial  cells  and  debris.  The  surrounding  parts  are  red,  more  or 
less  swollen,  and  indurated  for  a  considerable  but  very  variable  distance. 
The  early  ulceration,  warty  appearance,  and  induration  are  the  special 
points  in  diagnosis ;  and  to  these  must  be  added  early  involvement  of 
lymphatic  glands. 

The  very  characteristic  structure  of  epithelioma  is  well  shown  in 
Fig.  32,  which  represents  a  section  through  the  lower  lip.  From  the  epi- 
thelium above  the  interpapillary  portions  are  growing  down  into  the 
connective  tissue,  and  the  cylinders  can  be  followed  for  a  short  distance 
as  such.  Then  their  ramifications  take  them  from  the  plane  of  section, 
or  they  cease,  single  cells  are  swept  on,  and  fresh  rods  start ;  below 
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they  are  frequently  cut  across,  and  show  as  dark  circles,  some  with 
white  centres.  In  the  latter,  epithelial  evolution  has  gone  on  to  cornifi- 
cation  and  the  production  of  a  '  nest '  of  squamous  cells.  One  of  these, 
but  not  very  typical,  is  shown  in  Fig.  33.  In  some  squamous  epithe- 
liomata  no  nests  form.  The  stroma  is  plentiful,  and  contains  leucocytes 
in  proportion  to  the  rate  of  growth  and  ulceration.  Fig.  34  is  from  a  case 
of  primary  epithelioma  of  the  tonsil,  and  shows  invasion  of  the  deeper 
structures  by  epithelial  cells.    The  tonsil  throughout  contained  similar 


FlG.  33  .—Epithelial  cancer.  x  250.  An  in- 
growing cylinder  showing  rudimentary 
nest. 


ingrowths.  Its  gland  structure  was  much  altered  and  its  stroma  enor- 
mously hypertrophied  (R.  W.  Parker). 

To  the  naked  eye  an  epithelioma  presents  a  greyish-white  granular 
surface  of  section  dotted  with  yellow  points  which  start  out,  like  the 
contents  of  sebaceous  follicles,  when  pressure  is  applied ;  the  little 
cylinders  consist  of  fatty  epithelium. 

Sometimes  epitheliomata  of  mucous  surfaces  become  markedly  papil- 
lary, ulceration  being  slight ;  induration  at  their  base  distinguishes  from 
simple  warts.  Fig.  35  shows  a  papilla  from  the  bladder,  and  Fig.  36 
separated  cells. 

i  2 
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RODENT  ULCER 


Rodent  ulcer  is  a  variety  of  epithelioma,  occurs  almost  always  upon 
trie  skin  of  the  face—  especially  nose  and  eyelid — and  usually  as  a  pimple 
which  is  often  scratched.    It  may  begin  between  30  and  40,  but  about  50 


Pig.  34.— Cancer  of  tonsil,    x  240.   Shows  the  great  proliferation  of 
epithelium  and  its  invasion  of  the  deeper  structures. 


is  more  usual ;  is  more  common  in  men  than  women,  and  is  characterised 
clinically  by  its  very  chronic  course  (even  20  to  30  years)  and  slight  tendency 
to  infect  lymphatic  glands.   It  spreads  by  slow  invasion  of  neighbouring 


Fig.  35— A  representation  of  a  pa-  Fig.  36.— Epithelial  cells  infiltrating 

pilla,  or  the  apex  of  a  granulation,  the  deep  tissues  of  the  lip. 

found  in  the  urine,  in  the  case  of 
epithelioma  of  the  bladder.  In- 
ternally it  contained  a  loop  of 
vessel  ;  outwardly  it  was  clothed 
with  scales  of  exuberant  epithe- 
lium.  About  200  diameters. 


tissues,  and  ulceration  follows  so  closely  upon  infiltration,  that  the  edge 
is  not  much  thickened.    It  destroys  everything— bone,  cartilage,  eyeball 
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— that  it  comes  to,  till  the  orbits  and  nose  may  form  one  cavity,  with  the 
brain  pulsating  at  the  bottom.  Yet  no  gland  will  be  involved,  no  inter- 
nal organ  affected,  and  the  general  health  remains  good  for  many  years. 

Microscopically  the  growth  differs  from  squamous  epithelioma  in  the 
small  size  of  its  cells,  and  the  slight  tendency  to  formation  of  nests.  But 
some  tumours  on  the  face  having  the  above  history  are,  microscopically, 
typical  squamous  epitheliomata. 


Columnar  or  Cylindrical  Epithelioma. 

This  springs  from  mucous  membranes  covered  with  columnar  epithe- 
lium and  provided  with  tubular  glands.  It  is  by  ingrowth  of  the  latter 
into  the  connective  tissue  that  the  cancer  originates.  The  rectum,  large 
intestine,  and  uterus  are  its  seats,  but  it  may  occur  in  the  stomach,  and 
very  rarely  in  the  small  gut. 

It  forms  prominent  vascular  growths  which  break  down  in  the 


Pig.  37.— Cylindrical  epithelioma  of  the  rectum,    x  350. 


centre  and  present  ulcers  with  firm,  thick,  irregular  edges  which  over- 
lap the  surrounding  mucous  membrane.  It  is  soft,  pinkish-grey,  and 
semi-translucent  in  section,  and  often  striated  vertically  to  the  surface, 
It  consists  of  tubules  lined  by  columnar  epithelium,  just  like  crypts  of 
Lieberkuhn,  but  often  much  larger  (Fig.  37) .  The  stroma  is  soft  and  round- 
celled.  In  tumours  of  rapid  growth  the  tubules  are  imperfectly  formed 
and  the  cells  small.  The  lumina  in  some  growths  become  completely 
filled  up,  and  a  section  then  resembles  one  of  acinous  cancer. 
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These  epitheliomata  are  very  liable  to  colloid  degeneration,  infiltrate 
surrounding  parts,  do  not  affect  glands  very  early,  and  rarely  generalise 
widely*    Secondary  growths  in  the  liver  are  not  uncommon. 


Scirrhus  and  Encephaloid,  as  seen  in  the  Breast. 

Cancer  of  the  breast  will  next  be  considered.  The  epithelium  of  its 
ducts  is  directly  continuous  with  that  of  the  skin,  but  it  changes  its 
character  as  it  passes  from  the  lactiferous  tubes  into  the  interior  of  the 
gland  substance.  Cancer,  according  to  Billroth,  begins  in  the  acini  of 
the  gland  by  multiplication  of  the  small  round  epithelial  cells  which 
line  them,  and  by  an  infiltration  of  the  surrounding  connective  tissue 
with  leucocytes.  The  chief  varieties  are  the  hard  and  soft  cancers,  and, 
as  before  said,  these  variations  depend  on  the  relative  amounts  of  stroma 
and  cellular  elements. 

Scirrhus  is  characterised  by  the  large  amount  of  its  stroma,  which  in- 
creases with  the  age  of  the  tumour.  It  was  to  this  variety  that  the  word 
cancer  was  first  applied,  on  account  of  a  supposed  analogy  between  the 
long  fibrous  prolongations  of  the  stroma  and  the  outspread  claws  of  a 
crab.  It  occurs,  for  the  most  part,  in  the  breast,  but  is  found  also  in 
the  alimentary  canal,  uterus,  prostate,  and  elsewhere.  Comparatively 
slow  in  growth,  it  is  nevertheless  malignant  in  all  its  tendencies ;  i.e.  it 

invades  all    structures  with 


which  it  comes  in  contact, 
affects  the  lymphatic  glands, 
and  is  carried  by  the  blood  to 
distant  parts  of  the  body. 

Fig.  38  represents  an  aver- 
age scirrhus  of  the  breast. 
It  consists  of  a  fibrous  stroma, 
the  alveoli  of  which  are  filled 
with  very  granular  epithelial 
cells,  many  undergoing  fatty 
degeneration.  The  drawing 
shows  also  the  spreading  edge 
of  cancer,  preceded  by  irritative 
round-celled  infiltration  of  the 
fat  and  fibrous  tissue,  which  it 
is  invading  (p.  114).  Cancers 
are  not  encapsuled ;  though 
fairly  defined  to  the  naked  eye, 
the  microscope  shows  the  true 
state  of  matters. 

Scirrhus  cuts  crisply  like 
potato  or  cartilage.  Its  surface 
of  section  is  often  slightly 
cupped,  and  has  been  likened 
to  that  of  an  unripe  pear,  being 
grey,  slightly  tinged  with  pink- 
ish yellow,  and  marked  with 
streaks  and  patches  of  distinct  yellow  from  fatty  degeneration.  The  section 
yields,  on  gentle  pressure,  a  copious  juice  of  a  milky  character,  readily 
miscible  with  water.  This  contains  abundance  of  cancer  cells  (Fig.  39) 
which,  like  the  epithelium  of  the  bladder,  present  great  variety  of  form 
and  size,  and  usually  contain  a  very  large  oval  nucleus,  with  one  or  two 
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Fig.  38.— Scirrhus  of  breast,  x  240.  Showing 
the  alveoli  fiiled  with  epithelial  cells,  and 
the  commencing  infiltration  of  the  fat  with 
leucocytes. 
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Fig.  39.  — Cancer -cells  traced  with,  the 
camera  ;  magnified  200  diameters,  a,  nu- 
clei ;  scale  of  *001  inch. 


nucleoli.  The  largest  are  found  in  old  slowly -growing  scirrhus,  smaller 
and  less  perfect  ones  in  the  more  rapidly  growing  encephaloid. 

The  cupping  is  due  to  the  contraction  of  the  newly-formed  fibrous 
tissue,  as  also,  most  probably,  is  the  fatty  degeneration  of  cells.  This 
shrinking  leads  to  important 
clinical  signs,  e.g.  retraction  of 
the  nipple,  by  fibrous  tissue  de- 
veloped along  the  ducts.  Chronic 
inflammations  may  obviously  pro- 
duce the  same  effect.  Puckering 
of  the  shin  wherever  invaded  by 
cancer  is  another  result. 

Cancer  f  en  euirasse.' — 
This  is  so  called  because  it  con- 
verts the  skin  of  the  chest  into 

a  hard  and  rigid  mass  inflexible  as  a  breast-plate.  It  begins  in  the 
form  of  small  nodules  in  the  skin,  which  spread  round  about  the 
primary  focus,  enlarge  and  coalesce.  Generally  it  occurs  after  extirpation 
of  the  breast.  Internal  organs  are  not  very  frequently  affected.  In 
consequence  of  its  tendency  to  spread  and  to  contract,  the  breathing 
becomes  much  interfered  with,  and  death  may  result  from  this  cause. 
The  disease  is  chronic ;  it  is  allied  to  those  forms  known  as  atrophic 
scirrhus,  characterised  by  great  shrinking  of  the  breast  and  long  course 
— 8  to  12  years  being  not  uncommon.  Both  forms  give  rise  to  crater-like 
ulcers  which  discharge  a  very  foetid  ichor. 

Encephaloid,  or  soft  acinous  cancer,  differs  from  scirrhus  chiefly 
in  the  rapidity  of  its  growth,  and  the  consequent  preponderance  of  its 
cellular  elements.  In- 
deed, it  is  often  made 
up  entirely  of  cells,  the 
amount  of  stroma  being 
almost  inappreciable. 
Fig.  40  represents  a 
typical  case  :  the  large 
size  of  the  cells,  their 
number  and  arrange- 
ment, and  the  small 
amount  of  stroma,  con- 
trast with  the  scirrhus 
shown  in  Fig.  38.  It 
must  not,  however,  be 
supposed  that  they 
are  radically  distinct : 
the  differences  between 
them  are  simply  due 
to  the  rapidity  of  growth,  perhaps  also  to  the  age  of  the  patient  at- 
tacked. Many  cases  present  intermediate  stages  between  the  two 
forms,  and  the  deposits  which  are  found  in  internal  organs,  secondary  to 
primary  scirrhus  of  the  breast,  are  often  of  the  encephaloid  variety. 

When  cut  into,  degenerate  parts  resemble  brain-matter,  and  hence 
their  name  :  but  the  growing  parts  are  pinkish-grey  and  translucent. 
Haemorrhages  into  their  substance  are  frequent.  Fibrous  bands  are  rare 
or  absent  in  the  section,  which  is  probably  convex  and  soft. 

Colloid  cancer. — Cancers  are  very  liable  to  retrograde  changes,  of 
which  the  most  frequent  is  fatty  degeneration.    Few  are  free  from  this. 


Flo.  40.— Medullary  cancer. 
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Another  form,  not  unfrequently  met  with,  is  colloid  or  gelatiniform 
degeneration.  In  this  form  the  protoplasm  of  the  cancer-cells  becomes 
converted  into  a  substance  called  colloid  (glue-like). 

Fig.  41  represents  alveoli  containing  the  colloid  substance.  The  indi- 
vidual cells  have  been  converted  into  colloid  masses,  which  have  coalesced, 


Pig.  41.— Colloid  cancer  of  stomach  and  omentum,    x  240. 


and  the  intercellular  substance  has  atrophied  and  formed  cyst-like  dila- 
tations, in  which  the  colloid  has  collected.    Colloid  cancer  is  most 
frequently  found  in  the  stomach  (pylorus)   and  rectum,  occasionally 
in  the  breast.    It  is  generally  rapid  in  growth. 
Sarcomata  also  may  undergo  this  degeneration. 

TREATMENT  OF  MALIGNANT  GROWTHS. 

The  only  treatment  that  holds  out  any  chance  of  success  is  early 
and  complete  removal  of  every  abnormal  cell — one  left  behind  probably 
means  recurrence.  This  statement  shows  implicit  faith  in  the  local 
origin  of  malignant  tumours  (p.  98),  and  is  justified  by  the  results 
which  surgeons  have  of  late  years  obtained  in  the  treatment  of  such 
cases  by  earlier  and  more  radical  operations.  These  have  been  planned 
in  the  belief  that  it  is  necessary  in  all  cases  of  cancer,  and  in  those 
special  ones  of  sarcoma  (p.  109)  which  generally  involve  glands,  to  remove 
not  only  the  whole  primary  growth,  but  also  all  the  glands  which  receive 
lymph  from  the  affected  part,  whether  they  can  be  felt  enlarged  or  not. 
These  operations  are  more  difficult  and  much  more  extensive  than  the 
older  kind,  and  the  immediate  mortality  from  shock  has  risen  in 
consequence ;  but  in  disease  of  this  kind  it  seems  right  to  advise  a 
patient  to  undergo  an  operation  of  greater,  rather  than  one  of  less,  danger, 
when  the  former  holds  out  the  chance  of  cure  against  the  palliation  of 
the  latter. 

But  palliative  operations  also  are  required  when  cases  have  gone  too 
far  for  cure  to  be  thought  of.  A  patient's  last  days  may  be  rendered  easy 
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by  the  removal  of  an  extremely  painful  or  foully  ulcerating  growth, 
death  from  recurrence  in  internal  organs  being  often  comparatively 
easy. 

Caustics  are  employed  in  the  treatment  of  malignant  disease  only 
under  special  circumstances,  as  when,  after  clearing  out  an  orbit,  it 
is  thought  well  to  cause  exfoliation  of  the  bones  lest  they  be  infil- 
trated by  growth.  Sometimes  too  they  are  used  to  destroy  extensive 
growths,  like  rodent  ulcer,  which  are  known  not  to  be  very  thick.  But 
they  are  very  uncertain  weapons  and  intensely  painful,  the  pain  lasting 
even  for  days. 

The  acid  nitrate  of  mercury,  F.  333,  arsenic,  and  chloride  of  zinc,  are 
the  most  useful.  Arsenic  is  generally  employed  in  the  form  of  Mance's 
paste,  composed  of  fifteen  grains  of  white  arsenic,  seventy-five  of 
cinnabar,  and  thirty-five  of  burnt  sponge,  made  into  a  thick  paste  with 
a  few  drops  of  water.  There  is  danger  of  arsenical  poisoning,  especially  if 
the  paste  is  used  timidly.  Chloride  of  zinc  is  made  into  a  paste  with 
three  or  four  parts  of  flour  and  a  few  drops  of  water.  Sometimes  a  mass 
of  cancerous  tissue  may  be  destroyed  by  inserting  into  it  small  lozenges 
or  stilets  composed  of  chloride  of  zinc,  oxide  of  zinc,  and  flour  made 
into  a  putty  with  water  and  baked  till  hard.  Sir  J.  Y.  Simpson 
recommended  dried  and  powdered  sulphate  of  zinc  made  into  a  paste 
with  a  few  drops  of  glycerine.  Whichever  is  employed  should  be  thinly 
spread  on  the  surface  to  be  destroyed,  and  covered  with  cotton-wool. 
We  may  observe  that  the  skin  should  never  be  attacked  with  these 
caustics,  only  an  ulcerated  surface. 

Other  remedies  to  check  the  growth  of  cancerous  tumours — congela- 
tion, firm  compression,  powerful  astringents,  and  tonics — have  been 
tried  repeatedly,  but  in  vain.  A  good  but  light  diet  and  light  tonics,  and 
especially  the  preparations  of  iron  and  quinine,  may  be  used  at  the 
surgeon's  discretion  to  keep  up  the  appetite  and  combat  the  cachexia. 
F.  8,  10,  25,  153. 

The  smell  of  most  malignant  ulcers  can  now  be  kept  within  bounds 
by  the  use  of  antiseptic  powders,  lotions,  and  wool  dressings.  Pain  may 
be  relieved,  sometimes  by  the  section  of  sensory  nerves,  sometimes  by 
the  application  of  anodynes  (F.  238-240),  including  lead  lotion,  sometimes 
only  by  opium  given  freely  by  mouth  or  subcutaneously. 

It  is  a  singular  fact,  that  with  some  patients  certain  preparations  of 
opium  disagree  violently  without  relieving  pain,  whilst  other  preparations 
relieve  the  pain  and  agree  perfectly.  Many  patients  can  take  only 
morphia,  others  find  the  solid  opium  or  the  purified  extract  best. 
Battley's  sedative  solution  of  opium,  Squire's  meconate  of  morphia,  the 
black-drop,  and  other  special  preparations  may  have  to  be  tried  in 
turn. 

As  local  applications,  before  ulceration,  fine  cotton-wool,  belladonna 
plaster,  and  chloroform  liniment,  relieve  the  neuralgic  pain. 

CYSTIC  TUMOUES  AND  CYSTS. 

Cystic  tumours  are  such  as  contain  cysts  ;  and  a  cyst  is  a  cavity 
containing  fluid  or  semifluid  stuff.  These  structures  vary  greatly  in 
pathology,  and  are  grouped  simply  for  convenience. 

They  may  be  divided  into  the  following  groups— 

1.  Cysts  from  dilatation  of  spaces,  pre-existing  or  newly-formed, 
on  account  of  irritation  and  excessive  secretion.  Such  are  enlarged 
bursae,  ganglia,  hydrocele,  and  that  form  of  ovarian  cyst  due  to  dilatation 
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of  the  Graafian  follicles.  Haemorrhage  may  occur  into  these,  rendering 
the  fluid  red,  brown,  or  treacly. 

2.  Cysts  from  retention  of  the  secretion  of  a  gland  from  obstruc- 
tion of  its  duct.  Such  are  sebaceous  cysts,  mucous  cysts,  galactocele, 
encysted  hydrocele. 

3.  Cysts  of  new  formation. — 1.  Serous  cysts  formed  by 
effusion  into  areolar  spaces,  often  at  points  of  irritation  and  gradual 
blending  of  the  spaces  into  one  ;  e.g.  false  bursas.  2.  Blood  cysts  (a) 
from  extravasation  into  healthy  or  morbid  tissues,  formation  of  fibrous 
tissue  round  the  collection  and  absorption  of  more  or  less  of  the  colouring- 
matter  and  fibrin ;  these  are  common  in  brain  and  in  malignant  growths. 
(b)  Bare  tumours  occur  in  the  neck  containing  fluid  blood ;  when  this  is 
drawn  off  they  refill  rapidly ;  some  communicate  with  large  veins,  in 
others  the  pathology  is  obscure.  3.  Degeneration  cysts. — Generally 
from  mucous  softening  occurring  in  cartilage  and  fibrous  tissue. 
4.  Cystic  tumours. — Such  as  ordinary  ovarian  tumours,  and  cystic 
growths  of  the  breast  and  testis.  The  warty  growths  which  often 
project  into  and  even  fill  or  burst  out  of  the  cavities  of  such  growths 
have  been  mentioned. 

4.  Cysts  due  to  developmental  errors. — The  chief  are 
Dermoid  cysts,  due  to  inclusion  of  a  portion  of  epiblast  which  goes  on 
to  develop  skin,  with  its  glands  and  dermoid  appendages,  as  hair  and 
even  teeth.  Unobliterated  foetal  structures  may  become  distended  with 
fluid,  e.g.  the  funicular  process  of  peritoneum,  and  the  remains  of  the 
Wolffian  body  in  the  broad  ligament  (parovarium) . 

5.  Parasitic  cysts. — The  chief  forms  round  the  echinococcus, 
described  on  p.  177. 

The  cysts  of  each  part  and  organ  will  be  referred  to  in  Part  III. 


CHAPTEK  XI. 

SEPTIC  DISEASES  OF  WOUNDS. 

We  have  already  pointed  out  the  reason  of  the  great  difference  in  results 
which  exists  between  simple  and  compound  injuries  ;  it  is  that  the 
latter  are  open  to  infection  by  organisms  from  the  air,  dressings,  hands, 
&c.  Of  these  organisms  certain,  and  especially  those  of  putrefaction,  are 
non -pathogenic  ;  but  these  flourish  in  the  wound  discharges,  and  produce 
many  phlogogenous  and  pyrogenous  bodies.  Others  again,  apparently  less 
commonly  present  than  the  organisms  of  putrefaction,  are  pathogenic, 
and  excite  local  or  general  infective  diseases.  Our  knowledge  at  present 
is  insufficient  to  decide  positively  to  which  class  certain  diseases  belong. 
The  present  chapter  will  deal  with  a  group  of  diseases  of  wounds  due 
either  to  putrefaction  of  the  discharges  (non-infective),  or  to  the  entry  into 
the  body  of  pathogenic  organisms  (infective). 

Diseases  due  to  the  irritation  or  absorption  of  septic  products  are 
— ordinary  inflammation,  already  considered  ;  septic  traumatic  or  wound 
fever ;  hectic  fever  ;  septic  intoxication.  These  three  varieties  of  fever 
are  believed  to  be  due  to  the  absorption  of  poisonous  bodies  pro- 
duced by  the  growth  of  septic  organisms  in  the  wound  discharges,  and, 
consequently,  external  to  the  tissues.    In  the  two  former  the  quantity 
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absorbed  is  small  or  moderate,  and  the  absorption  continues  for  some 
time  ;  in  the  latter  a  large  quantity  is  rapidly  taken  into  the  system, 
and  often  the  absorption  continues  until  death  is  produced.  They  aJl 
require  an  absorbing  surface  of  considerable  extent,  and  are  greatly 
favoured  by  accumulation  of  the  decomposing  discharges  under  pressure. 
Healthy  granulations  seem  to  prevent  the  absorption  of  septic  poisons, 
the  temperature  in  wound  fever  falling  so  soon  as  granulation  and  sup- 
puration set  in,  i.e.  usually  the  fourth  to  the  sixth  day  ;  but  this  action  of 
granulation  tissue  is  not  understood,  for  it  certainly  absorbs  soluble  putrid 
poisons,  and  even  charcoal  powder  laid  upon  its  surface.  Clinically, 
however,  the  coincidence  of  granulation  and  fall  of  temperature  in 
spreading  inflammations  and  septic  traumatic  fever  is  marked. 

There  are  apparently  several  infective  diseases  of  wounds,  judging 
from  their  clinical  course,  which  is  that  of  an  infection  of  neighbouring 
or  distant  parts,  or  of  the  blood  from  a  wound ;  from  the  fact  that  some 
of  them  are  very  infectious,  and  all  are  probably  communicable  from 
man  to  man ;  and  also  from  their  resemblance  to  infective  processes 
experimentally  produced  in  animals.  Organisms  have  been  found  in  all, 
but  in  only  one  (Erysipelas)  have  they  as  yet  been  proved  to  be  the  cause 
of  the  disease. 

Infective  diseases  which  are  apparently  local  are  erysipelas,  wound- 
diphtheria,  hospital  gangrene,  spreading  traumatic  gangrene. 

Lymphangitis  and  spreading  traumatic  phlebitis,  diseases'  showing 
that  the  poison  is  passing  from  the  wound  along  the  lymphatics  or  veins, 
intervene  between  the  local  and  the  general  infective  diseases — septic 
infection  and  pyaemia. 

Erysipelas,  hospital  gangrene,  pyaemia  and  septicaemia  were  for- 
merly spoken  of  as  Hospital  diseases,  the  belief  being  that  they  were 
engendered  by  hospital  atmosphere,  or  air  rendered  noxious  by  the  over- 
crowding of  patients  with  septic  wounds,  and  that,  with  the  exception 
of  erysipelas,  they  arose  in  this  way  only. 

The  effect  of  crowding  more  than  a  certain  numbei  of  patients  with 
wounds  into  a  place  of  any  given  ventilation-capacity  has  been  again 
and  again  proved  to  be  the  generation  of  pyaemia,  septicaemia,  and 
hospital  gangrene.  These  actually  originate  under  such  circumstances, 
as  shown  in  military  hospitals  in  time  of  war.  It  cannot  be  doubted 
that  conditions  which  will  produce  disease  will  tend  to  maintain  it ; 
consequently  every  attention  must  be  paid  to  ordinary  hygiene,  and  espe- 
cially to  free  ventilation,  with  a  view  to  the  prevention  of  these  maladies. 

Erysipelas  is  probably  as  common  out  of  hospitals  as  in  them ;  the 
other  three  are  much  commoner  in  hospitals,  and  hospital  gangrene  is 
very  rarely  met  with  elsewhere.  All  these  diseases  are  probably  com- 
municable from  patient  to  patient,  two  of  them  very  markedly  so  ;  and 
probably  they  are  also  infectious  or  communicable,  without  contact  or 
inoculation,  through  the  air.  Now,  the  conditions  in  hospitals  where 
patients  are  massed  together,  attended  by  a  few  people,  are  obviously 
most  favourable  to  carriage  of  disease  from  one  to  another ;  and  when, 
as  formerly  was  the  case,  no  precautions  were  taken  against  this  (e.g.  by 
purifying  the  hands),  or  against  spread  of  infectious  disease  by  isola- 
tion of  an  affected  patient  and  thorough  disinfection  of  the  ward  and 
furniture  about  him,  it  is  easily  conceivable  that,  once  introduced,  the 
causes  of  these  diseases  should  be  ever  present,  ready  to  act  whenever 
conditions  were  sufficiently  favourable.  It  is  impossible  to  apportion  to 
these  two  factors  their  proper  share  in  the  generation  of  '  hospital ' 
disease.    The  more  perfect  the  antiseptic  system  of  a  hospital,  the  less 
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possible  will  it  be  for  infective  diseases  of  wounds  to  appear.  But  in 
time  of  war,  asepsis  is  very  difficult  to  attain  and  maintain,  and  in  civil 
practice  many  wounds  are  necessarily  septic,  so  sporadic  cases  will  con- 
tinue to  occur. 

Prevention  of  septic  disease. — The  first  point  is  attention  to 
general  hygiene.  Every  wounded  man  should  have  a  space  of  2,000  cubic 
feet  to  himself ;  the  measurement  in  height  in  this  calculation  must  not 
exceed  12  feet.  The  air  in  this  space  must  be  changed  from  two  to  three 
times  in  the  hour,  so  that  4,000  to  6,000  cubic  feet  are  supplied  for  each 
patient.  Every  precaution  should  be  taken  to  prevent  the  accumulation 
of  excreta  and  other  refuse  in  the  ward  or  in  the  vicinity  of  the  hospital. 
The  maintenance  of  the  strength  of  the  patients  by  proper  diet  is  most 
important. 

Next  comes  the  hygiene  of  the  wound,  the  object  being,  as  far  as 
possible,  to  prevent  fermentative  processes  in  the  discharges  by  antiseptic 
treatment. 

And,  lastly,  every  precaution  should  be  taken  to  prevent  the  carriage 
of  any  infection  from  one  patient  to  another.  Before  passing  from  one 
case  to  the  next  the  hands  of  any  dresser  or  surgeon  should  be  thoroughly 
purified  in  sublimate  solution  ;  and  nothing  capable  of  carrying  infection 
should  be  used  for  two  patients  without  proper  disinfection.  Sponges 
should  not  be  used  in  wards,  but  rags  or  wool  steeped  in  antiseptic 
lotions  ;  these  should  be  burnt  after  use. 

Directly  a  case  of  infective  disease  occurs,  the  patient,  with  all  his 
belongings,  should  be  isolated.  Bed  furniture  should  be  removed  with 
the  patient,  and  the  floor  and  walls,  if  possible,  round  about  the  patient 
be  scrubbed  with  sublimate  solution  or  carbolic.  Before  the  patient  can 
return  to  the  general  ward,  after  recovery  from  the  disease,  he  should 
be  well  washed  with  soap  and  water,  and  then  sponged  with  sublimate  solu- 
tion or  carbolic — one  part  being  finished  and  dried  and  then  another 
taken  up.  His  mattress  (straw)  should  be  destroyed,  the  bedding  disin- 
fected by  boiling  for  two  hours  or  by  steam  superheated  to  105°  C, 
and  the  bedstead  and  furniture  thoroughly  washed  with  sublimate. 

Erysipelas  {cutaneous). 

Definition. — An  infective  febrile  capillary  lymphangitis  due  to  the 
presence  in  the  lymphatics  of  certain  micrococci. 

Causes.—  Fehleisen  (D.  iEtiologie  d.  Erysipels,  1883)  purified  super- 
ficially and  excised  bits  of  erysipelatous  skin  and  placed  them  on  pep- 
tonized gelatine  ;  he  obtained  a  growth  of  micrococci  (M.  erysipelatis) , 
which  he  cultivated  through  thirty  generations  in  two  months  ;  he  then 
inoculated  eight  patients,  and  seven  developed  typical  erysipelas  ;  he  also 
inoculated  successfully  a  number  of  rabbits. 

With  regard  to  predisposing  causes,  erysipelas  is  certainly  favoured 
by  unhygienic  conditions,  such  as  the  crowding  together  of  patients  with 
septic  wounds ;  but  it  may  occur  under  the  most  favourable  circumstances. 
It  hangs  about  particular  beds  in  hospitals,  and  this  has  sometimes 
been  found  to  be  due  to  the  proximity  of  a  foul  closet  or  an  ash-bin. 
Weather,  per  se,  has  little  influence.  It  is  occasionally  epidemic,  and 
frequently  endemic  in  old  hospitals. 

Pathology. --Micrococci  in  chains  occupy  the  superficial  lymphatics 
of  the  skin  where  the  rash  is  spreading ;  inflammatory  cedema,  with  more 
or  less  corpuscular  infiltration,  is  also  present.  It  is  doubtful  whether 
the  coccus  can  enter  otherwise  than  by  a  wound. 
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The  period  of  incubation  is  fifteen  to  sixty  hours  or  less  ;  and  an 
attack  probably  confers  no  immunity. 

Symptoms,  general. — The  onset  is  sudden,  marked  by  a  rapid 
rise  of  temperature  to  102°  to  104°,  with  chills,  or,  less  often,  a  rigor, 
nausea  or  even  vomiting,  and  all  other  signs  of  fever.  The  fever  is,  as  a 
rule,  continuous,  but  sometimes  remittent,  and  occasionally  of  inverted 
type  ;  it  may  be  high,  with  little  rash,  and  vice  versa,  but  generally  rises 
when  the  rash  spreads.  Delirium,  either  violent  or  muttering,  may  be 
due  to  fever  and  idiosyncrasy  or  to  meningitis.  In  some  cases  and  in 
some  epidemics  typhoid  symptoms  occur ;  diarrhoea  sometimes ;  albu- 
minuria occasionally. 

laocal. — The  rash  spreads  from  a  wound,  which  may  be  a  mere 
crack  in  the  skin,  or  may  even  have  healed  when  the  case  is  seen.  It  is 
often  not  characteristic  at  first.  When  spreading,  the  rash  is  bright  red, 
disappears  momentarily  on  pressure,  has  an  edge  which  is  well  defined 
to  the  eye  and  slightly  elevated  above  the  surrounding  skin ;  the  part  is 
distinctly  tender,  and  the  seat  of  burning  or  smarting  pain ;  the  nearest 
glands  are  swollen  and  tender,  and,  upon  the  limbs,  often  connected  to 
the  rash  by  streaks  of  lymphangitis.  The  rash  may  be  bluish,  or  so 
pale,  in  cachectic  patients,  as  to  be  difficult  of  recognition.  It  often 
skips  points  where  the  skin  is  tightly  bound  to  subjacent  bones.  Where 
the  skin  is  loose,  great  oedema  is  produced,  and  the  part  becomes  pale. 
Not  uncommonly  the  oedema  fluid  raises  the  cuticle  in  vesicles  or  large 
bullae,  which  dry  and  peel  off ;  they  may  leave  superficial  ulcers.  Desqua- 
mation follows  subsidence  of  the  rash.  Abscesses  are  uncommon, 
but  may  be  numerous  in  the  affected  area  and  glands.  Sloughing  of 
skin  is  rare.  The  rash  may  spread  on  to  mucous  membranes.  Arthritis, 
meningitis,  pleurisy,  and  peritonitis  are  rare  complications,  and  generally 
of  erysipelas  of  the  skin  over  the  membrane  affected.  Pysemic  symptoms 
and  lesions  may  occur  with  erysipelas. 

The  rash  may  last  two  days  to  three  or  four  weeks ;  generally  six  to 
ten  days  ;  relapses  are  common.  It  may  spread  but  little  (E.  fixum),  or 
wander  extensively  (E.  migrans),  or  spring  from  part  to  part. 

Prognosis. — See  Fever.  Young  children  and  the  aged,  weak  and 
intemperate,  bear  erysipelas  badly  ;  so  also  patients  with  albuminuria. 
The  above  complications  and  involvement  of  the  fauces  are  very  grave. 
The  return  of  suppuration  in  wounds  is  a  favourable  sign. 

Treatment,  general. — See  Eever. 

Xiocal. — At  the  very  onset,  some  have  obtained  good  results  by  in- 
jecting 3  per  cent,  carbolic  solution  round  the  patch  at  intervals  of  two 
inches.  One  gramme  is  injected  at  each  spot,  and  the  patch  should  be 
small  enough  to  be  surrounded  by  6-8  injections.  Kepeat  in  12-24 
hours. 

The  skin  may  be  rubbed  with  oil  of  turpentine,  or  fomented  with  1 
in  20  carbolic  (cold).  La  Valette  recommends  rubbing  in  well  twice  daily 
a  30  per  cent,  solution  of  perchloride  of  iron  after  all  grease  has  been 
removed  by  soap  and  water  from  the  skin.  Bromine  applied  in  vapour 
or  solution  acted  well  in  the  American  war  ;  also  creasote  upon  a  cloth. 
Assiduous  fomentation  and  the  use  of  glycerine  and  belladonna  is 
useful.  In  slight  cases  the  part  may  be  covered  with  cotton-wool  and 
oil-silk. 

Punctures  with  a  lancet  may  be  necessary  if  the  oedema  is  great  and 
tends  to  cause  sloughing. 

Solid  oedema  of  a  limb,  left  by  the  rash,  may  be  relieved  by  ban- 
daging ;  but  in  the  face  it  is  hard  to  remove. 
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Cellulo -cutaneous  or  Phlegmonous  Erysipelas. 

This  is  the  name  given  to  a  diffuse  inflammation  of  the  subcutaneous 
tissue  tending  to  run  on  to  suppuration  and  sloughing.  The  skin  is 
involved  secondarily,  and  does  not  present  the  true  erysipelatous  rash. 
Micrococci  are  found  in  the  tissues,  as  they  are  in  most  intense  inflam- 
mations. There  is  no  evidence  to  show  that  they  are  M.  erysipelatis. 
The  disease  is  not  infectious  like  true  erysipelas  ;  but  it  is  almost 
certainly  inoculable,  and  against  this  every  precaution  must  be  taken. 

The  inflammation  commonly  follows  quickly  upon  injuries,  especially 
contusions  with  slight  abrasion,  such  as  are  common  from  falls  on  the 
elbow,  or  wounds  of  the  fingers  or  hand ;  it  may  arise  without  obvious 
cause,  or  from  the  injection  of  some  irritant,  as  urine  among  the  tissues. 

Symptoms. — A  part,  generally  a  limb,  swells  rapidly  with  consider- 
able fever,  and  all  the  signs  of  a  severe  inflammation.  The  skin  is 
deep  red,  dying  away  at  the  margin  ;  the  part,  at  first  markedly  oede- 
matous,  becomes  firm,  tense,  brawny,  and  the  seat  of  pain  corresponding 
to  the  tension.  Bullae  containing  serous  or  sanious  fluid  are  common. 
If  the  disease  runs  on,  the  skin  becomes  darker  or  bluer  at  one  or  more 
spots,  and  here  the  hardness  and  tension  change  into  bogginess  or 
doughiness,  fluctuation  being  scarcely  apparent  because  the  pus  is 
rarely  well-circumscribed,  but  infiltrates  the  subcutaneous  tissue,  which 
frequently  sloughs  in  large  pieces.  If  the  fascia  is  opened  by  the  original 
injury,  suppuration  and  sloughing  may  affect  the  intermuscular  planes, 
and  the  presence  of  pus  is  then  still  more  difficult  to  detect.  Sloughing 
of  skin,  fascia,  and  large  shreds  of  areolar  tissue  are  common ;  occasion- 
ally joints  are  opened  and  suppurate,  or  bones  necrose.  Cases  of  this 
kind  are  very  prolonged,  the  discharge  often  profuse  ;  the  fever,  high  at 
first,  becomes  hectic  after  opening  of  abscesses,  and  the  prognosis  as  to 
usefulness  of  the  limb  may  be  so  bad,  that  amputation  may  be  required. 
Death  may  occur  early  from  septicaemia,  later  from  pyaemia  or  hectic. 

Treatment. — In  the  earliest  stage  good  results  will  be  obtained  by 
washing  the  wound,  if  there  be  one,  with  sublimate  solution,  powdering 
it  with  iodoform,  and  employing  Gamgee's  compression  treatment  (p.  33)  ; 
and  this  may  be  used  if  a  single  abscess  is  present.  It  should  be  opened 
freely  and  salicylic  wool  applied  over  it. 

But  in  the  more  serious  cases  where  frequent  examination  is  necessary 
to  detect  boggy  softening  as  early  as  possible,  assiduous  fomentation 
(boracic  if  there  is  a  wound),  the  use  of  glycerine  and  belladonna,  and 
frequent  local  warm  boracic  baths  are  most  to  be  relied  on.  Of  course 
any  wound  must  be  disinfected  and  thoroughly  drained,  openings  through 
deep  fascia  especially  being  enlarged. 

Incisions  are  frequently  necessary  in  phlegmonous  erysipelas.  When 
the  swelling  is  great,  hard,  tense,  resisting,  and  increases  rapidly ; 
when  the  pain  is  severe  and  throbbing  ;  when  there  is  the  least  sensation 
of  local  softening  and  bogginess  ;  or  when  the  skin  is  becoming  livid  or 
dusky,  or  covered  with  livid  vesicles,  they  are  imperatively  demanded. 
They  are  absolutely  necessary  for  the  discharge  of  pus  and  sloughs ;  for, 
as  James  observes,  these  matters  are  neither  brought  to  the  surface  by 
pointing,  nor  walled  in  by  adhesion.  And  they  are  not  merely  apertures 
for  the  discharge  of  matter,  but  a  very  effectual  means  of  cutting  short 
the  inflammation,  by  relieving  the  tension.  They  are  requisite  in  diffuse 
cellulitis  of  the  neck  {angina  Ludovici),  also  when  great  swelling  threatens 
suffocation  by  pressure  on  the  trachea.  They  should  be  made  of  moderate 
length,  one  or  two  inches,  in  as  many  places  as  required ;  they  should  be 
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carried  down  to  the  deep  fascia  ordinarily,  through  it  if  there  is  much 
deep  swelling,  and  should  be  repeated  as  often  as  necessary.  Several 
short  incisions  (1  to  2  inches)  heal  sooner  and  are  more  efficacious  than 
fewer  long  ones.  They  should  be  carefully  placed  to  relieve  tension  ;  an 
anaesthetic  should  be  given,  a  tourniquet  applied,  and  vessels  tied  or  general 
bleeding  controlled  by  finger-pressure,  otherwise  much  blood  may  be  lost. 
Antiseptic  fomentation  should  then  be  continued. 

When  spread  is  checked,  attention  must  be  given  to  drainage  and  to 
keeping  the  discharge  as  sweet  as  possible.  Wool  dressings  are  very 
useful  in  maintaining  rest ;  but  so  far  as  is  possible  regular  passive 
movements  of  all  joints  concerned  should  be  practised  after  granulation 
has  begun,  to  limit  that  matting  of  muscle  and  tendon  which  is  so  diffi- 
cult to  undo. 

Spreading  Traumatic  Gangrene,  (G.  foudroyante). 

This  is  the  most  intense  form  of  cellulitis  known.  It  runs  on 
rapidly  to  gangrene,  and  the  parts  putrefy  as  rapidly  as  they  die,  the 
gas  accumulating  in  the  tissues.  Passing  from  above  down  in  the 
limb,  all  the  stages  of  inflammation  from  simple  oedema  to  a  markedly 
hemorrhagic  exudation  will  be  met  with. 

Causes. — This  form  of  inflammation  develops  within  two  or  three 
days  of  a  compound  injury,  before  granulation  is  established.  The  injury 
is  generally  contused,  and  of  ten  fractures  bones  or  opens  joints,  especially 
of  the  foot ;  it  may  be  only  a  prick.  Within  a  very  few  hours  the  blood  in 
the  wound  may  be  most  offensive,  and  imperfect  drainage  has  doubtless 
much  to  answer  for.  Active  bacteria  in  great  numbers  are  found  in  the 
fluids  of  the  part,  and  sometimes  also  in  the  urine,  but  their  relation  to 
the  process  is  unknown.  The  disease  is  not  infectious  in  the  ordinary 
sense,  and  does  not  arise  specially  under  circumstances  of  over-crowding. 
It  is  obviously  due  to  the  entry  of  some  virus,  which  multiplies  and 
spreads  very  rapidly  in  the  tissues,  but  only  by  continuity  ;  putrefactive 
organisms  enter  also. 

The  symptoms  are  those  of  cellulitis,  but  the  swelling  is  greater  and 
spreads  more  rapidly  than  in  any  form  yet  described,  involving  the  whole 
length  of  a  limb  in  perhaps  twenty-four  to  forty-eight  hours  ;  it  advances 
most  rapidly  in  the  loose  tissue  around  the  great  vessels  of  the  limb,  and 
when  not  too  tense  is  characterised  by  emphysematous  crackling.  Eed- 
ness  is  not  marked  on  account  of  tension  ;  but,  before  gangrene,  a  dusky, 
brown-red  colour,  due  to  staining  by  extravasated  hemoglobin,  appears 
upon  the  skin  and  marks  out  the  lines  of  vessels.  The  part  below  the 
injury,  whence  the  swelling  extends  upwards,  is  pale  and  but  slightly 
swollen.  Pain  is  not  great.  Soon  the  red-brown  colour  above  the  injury 
becomes  purplish,  the  cuticle  rises,  the  part  becomes  softer,  moist  gangrene 
is  established  and  follows  in  the  wake  of  the  hemorrhagic  inflammation. 

General  symptoms  vary  greatly :  sometimes  they  are  slight  till 
near  the  end,  and  there  is  little  fever ;  this  is  not  uncommon  at  first. 
Strength  is  often  well  preserved  even  after  gangrene  has  set  in.  In  other 
cases  there  is  severe  fever,  and  the  patient  dies  with  all  the  symptoms  of 
acute  septicemia.    The  urine  is  frequently  albuminous. 

Treatment. — If  seen  quite  early,  treat  like  severe  phlegmonous  ery- 
sipelas (p.  126).  The  incisions  must  be  very  free,  going  through  the  deep 
fascia,  and  carefully  washed  with  chloride  of  zinc  (1  in  12),  boracic 
fomentations  and  baths  of  1  in  40  carbolic  may  then  be  used.  But  should 
these  measures  fail,  amputation  should  be  done  at  the  shoulder  in  the 
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upper,  high  in  the  thigh  in  the  lower  limb.  The  flaps  should  be  no 
longer  than  is  absolutely  necessary,  the  longest  being  from  the  outer  part 
of  the  limb.  Every  endeavour  should  be  made  to  get  flaps  free  of 
oedema,  as  the  chief  danger  is  recurrence  of  gangrene  in  the  stump,  which 
is  especially  frequent  in  the  lower  limb. 

Eemove  with  scissors  as  much  ceclematous  tissue  as  possible  ;  rub  the 
raw  surface  well  with  chloride  of  zinc  (1  in  12),  or  sublimate  lotion  ;  and 
dust  with  crystals  of  iodoform  ;  leave  the  flaps  widely  open  for  drainage 
and  further  application  of  antiseptics,  and  apply  a  light  antiseptic  dressing. 

The  prognosis  is  always  very  grave. 

Croup  of  Granulations — Wound -Diphtheria. 

This  term  is  very  loosely  applied  to  all  cases  in  which  a  false  mem- 
brane forms  upon  a  granulating  surface. 

When  granulations  are  acted  on  by  a  strong  irritant,  such  as  a 
blister,  putrid  discharge  from  a  sinus,  or  urine,  they  become  covered 
with  a  grey-white,  tough  membrane  which  is  peeled  off  with  difficulty 
and  soon  reforms.  The  wound  does  not  heal,  but,  otherwise,  the  mem- 
brane does  no  harm.  This  is  often  spoken  of  as  croup  of  granulations, 
the  membrane  being  formed  by  coagulation  of  the  superficial  cells  of  the 
tissue  and  of  the  serum  of  the  discharge.  Antiseptic  dressings,  or 
caustic  to  the  surface,  generally  cure. 

In  other  cases,  granulations  here  and  there  become  pale  and  swollen, 
and,  shortly  after,  haemorrhages  form  at  these  spots  ;  further  swelling 
follows,  and  a  yellow  patch  dotted  with  haemorrhages  forms.  This  soon 
bursts,  a  pulpy  material  comes  away,  and  leaves  a  yellow-based,  sharp 
edged  ulcer  in  the  granulation  tissue.  Similar  ulcers  develop  round 
about,  destroying  the  granulation  tissue  and  healing  edges  ;  if  very 
numerous  the  patient  becomes  slightly  febrile.  This  form  is  communi- 
cable from  patient  to  patient,  but  not  easily.  If  milder  antiseptics  fail, 
rub  the  surface  with  chloride  of  zinc  (1  in  12).  The  ulcerous  form  of 
hospital  gangrene  begins  as  above  sketched,  and  Konig  thinks  the  two 
processes  may  be  the  same  in  spite  of  the  mild  course  of  the  above 
disease. 

Then  in  rare  cases  wounds  are  inoculated  with  the  poison  of  pharyn- 
geal diphtheria.  The  wounds  become  painful,  discharge  offensive  serum 
freely,  and  are  quickly  covered  by  a  flabby  greyish  membrane  of  variable 
thickness.  The  edges  swell  and  become  violet-red  (Trousseau).  The 
case  resembles  one  of  hospital  gangrene,  and  many  think  that  this  is 
diphtheria  of  wounds.  But  in  great  epidemics  of  hospital  gangrene, 
pharyngeal  diphtheria  does  not  occur  with  unusual  frequency,  and  the 
attendants  do  not  catch  it ;  a  wound  inoculated  from  pharyngeal  diph- 
theria does  not  tend  to  spread ;  diphtheritic  paralysis  has  several  times 
resulted  in  such  cases,  but  this  has  never  followed  upon  hospital  gan- 
grene. Konig  therefore  believes  that,  though  very  similar,  the  diseases 
will  be  found  due  to  different  organisms.  The  treatment  is  that  of 
hospital  gangrene. 

Hospital  Gangrene — Sloughing  Phagedcena, 

A  local  infective  disease  of  granulating  wounds  which  leads  to  gan- 
grene of  the  granulation  tissue  and  surrounding  parts. 

The  cause  is  quite  unknown :  a  wound  is  essential.  The  virus  has 
been  supposed  to  be  that  of  true  diphtheria ;  the  reasons  for  doubting 
this  are  given  above.    Micrococci  in  chains  and  groups  are  found  in  the 
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sloughs  and  even  the  living  tissues,  and  in  the  former  bacteria  of 
putrefaction  are  more  or  less  plentiful.  Its  name  indicates  its .  former 
prevalence  in  hospitals ;  in  the  Hotel  Dieu  for  two  centuries  so  many 
of  the  patients  with  wounds  suffered  from  it,  that  the  surgeons  were 
afraid  to  mention  its  true  name,  and  christened  it  '  pourriture.'  Much 
of  this  prevalence  was  due  to  contagion,  for  it  is  intensely  contagious ; 
possibly  infection  also  acted.  But  many  undoubted  cases  have  origi- 
nated quite  unconnected  with  hospitals,  especially  during  epidemics  in 
these  institutions.  Its  occurrence  in  any  civil  hospital  nowadays  would 
be  regarded  as  condemnatory  of  its  hygiene. 

Pathology. — The  virus  seems  to  cause  inflammation  which  very 
rapidly  ends  in  death  of  the  tissues ;  these  in  dying  undergo  coagulation, 
and  thus  form  a  homogeneous  mass.  Hemorrhages  are  common,  large 
or  small.  Microscopically  will  be  found,  in  typical  cases,  on  the  surface 
a  homogeneous  layer  full  of  fine  granules,  many  being  cocci ;  then  leu- 
cocytes often  full  of  cocci  appear,  and  then  a  fibrinous  network.  Leu- 
cocytes become  more  numerous,  ultimately  forming  a  dense  layer,  on  the 
near  side  of  which  tissues  become  recognisable  with  leucocytes  stretching 
away  along  the  lines  of  least  resistance.  Even  here  cocci  are  seen  in 
and  among  the  cells.  Sometimes  the  slough  undergoes  rapid  putrid 
decomposition,  when  ordinary  bacteria  in  numbers  will  also  be  present. 
The  dead  parts  soften  and  come  away  with  greater  or  less  rapidity,  and 
the  amount  of  haemorrhage  varies  much,  accounting  for  differences  in  the 
appearance  of  cases. 

The  disease  is  purely  local  at  first,  general  symptoms  being  secondary, 
for,  as  a  rule,  the  latter  distinctly  follow  the  local  lesion.  The  progress 
of  the  gangrene  is  that  of  a  local  infective  disease ;  if  a  patient  has  two 
or  more  wounds,  only  one  shows  the  disease  at  first,  and  the  others  may 
be  successfully  protected  from  inoculation  from  it. 

Symptoms. — Three  forms  are  described — croupous  and  diphthe- 
ritic, ulcerous,  and  pulpous  ;  they  pass  into  each  other.  In  the 
first  form  adherent  membranes  form  on  or  in  the  surface  granulations, 
the  edges  at  the  time  becoming  red  and  painful :  the  ulcer  does  not  as  a 
rule  increase  in  size,  granulations  either  appear  through  the  membranes 
in  a  few  days,  or  the  membranes  soften  and  come  away.  But  the  mem- 
brane may  extend  to  the  edges,  and  deeply  into  the  base,  and  be  cast  off 
in  shreds,  whilst  the  wound  secretes  a  thin  ichor. 

The  ulcerous  form  is  more  common,  and  begins  as  above  described 
(p.  128).  The  yellow  foci  with  haemorrhages  in  them  multiply  and 
coalesce  till  the  whole  surface  becomes  covered  by  a  raised,  tough,  pulpy 
and  firmly  adherent  mass  of  grey  or  yellow-red  colour ;  the  slough  has 
been  compared  to  blanc  mange,  but  is  much  tougher.  It  comes  away, 
leaving  an  ulcer  generally  of  circular  form,  with  undermined,  deep-red, 
painful  edges,  looking  as  if  they  had  been  bitten.  It  may  extend  both 
superficially  and  deeply.    The  secretion  is  thin,  free,  and  foul. 

The  pulpous  form  is  characterised  by  rapid  progress  of  gangrene, 
free  haemorrhage  into  the  tissues  and  early  putrefaction,  causing  further 
swelling  up  by  gas  of  the  slough  which  projects  from  the  wound,  is  soft, 
offensive,  and  greyish-red  or  red  like  softened  spleen,  or  putrid  foetal 
brain  (Konig). 

In  lax  tissues  rapidly  progressing  gangrene  is  more  common  than 
in  dense  parts.  The  necrosis  may  extend  superficially  or  deeply.  In 
the  latter  case  it  destroys  the  deep  fascia,  and  extends  along  intermuscular 
planes,  destroying  them,  so  that  in  a  few  days  in  some  cases  a  hand 
might  be  placed  between  any  two  muscles  of  the  limb.    At  first,  large 
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vessels,  like  muscles,  are  spared ;  but  ultimately  they  are  eaten  into  or 
die,  and  profuse  haemorrhage  results.  Bones  necrose,  joints  are  openedr 
and  occasionally  even  body  cavities. 

At  any  time  the  sloughs  may  separate,  the  wound  granulate  floridly 
and  heal  rapidly,  with  contraction  proportionate  to  its  size ;  but  spon- 
taneous recovery  is  rare. 

General  symptoms. — There  is  fever  of  septic  type,  sometimes 
beginning  with  a  rigor  and  temperature  of  104°  to  106°,  at  first  continuous, 
then  remittent.  It  is  accompanied  by  the  usual  symptoms,  and  is  most 
marked  in  the  pulpous  form.    Pyaemia  or  erysipelas  may  supervene. 

Treatment.— Look  first  to  the  safety  of  the  healthy,  by  taking 
every  precaution  against  spread  of  the  disease. 

Place  the  patient  under  the  best  possible  hygienic  conditions,  and 
feed  him  generously  and  carefully. 

The  only  reliable  local  treatment  is  to  anaesthetise  the  patient,  slit  up 
every  burrow  and  pocket  into  which  gangrene  has  extended,  so  as  to  see 
clearly  all  the  disease ;  if  necessary  to  this  end,  almost  anything  may  be 
cut  through.  Scrape  and  cut  away  all  sloughs  and  inflammatory  exuda- 
tion. The  affected  surface  must  now  be  completely  and  deeply  destroyed 
by  Paquelin's  cautery,  or  chloride  of  zinc  used  as  follows.  Cleanse  the 
part  thoroughly  with  sublimate  solution ;  then  stuff  into  the  wound  a 
layer  of  wool  wrung  dry  out  of  chloride  of  zinc  rendered  just  oily  by 
addition  of  water.  The  wool  is  1  cm.  thick,  or  less,  and  remains  in  from 
five  to  twenty  minutes,  according  to  the  depth  to  which  it  is  wished  to 
cauterise.  An  antiseptic  dressing  is  applied,  and  pain  relieved  by 
morphia.  The  slough  separates  in  three  to  ten  days,  and  is  followed 
by  healthy  granulations  ;  or  if  gangrene  reappear  the  treatment  must  at 
once  be  repeated.  (Konig.) 

Slight  forms  are  treated  by  simply  painting  with  the  chloride  of  zinc. 

Haemorrhage  is  specially  dangerous  when  from  small  vessels  ;  chloride 
of  zinc  will  often  arrest  it.  Ligature  at  the  spot  is  very  difficult,  and 
generally  fails  from  further  sloughing,  non-formation  or  destruction  of 
clot,  &c.  Ligature  above  is  also  very  uncertain.  Amputation  may  there- 
fore be  necessary,  and  if  undertaken  with  the  most  stringent  antiseptic 
precaution  the  chance  of  recovery  would  certainly  be  much  greater  than 
formerly. 

Septicemia  and  Pyemia. 

Our  knowledge  of  the  essential  nature  of  the  diseases  of  man  classed 
under  these  headings  is  as  yet  most  imperfect  ;  it  is  based  entirely  uj)on 
the  results  of  experimental  pathology.  The  diseases  generally  arise  in 
connection  with  a  septic  wound  :  certain  of  them  are  characterised  by 
the  occurrence  of  secondary  suppurations,  whilst  in  others  no  such  com- 
plications result.  Pyaemia  is  now  used  to  designate  the  former  class, 
Septicaemia  to  designate  the  latter. 

Septicemia* 

Definition. — Septicaemia  is  a  general  term  for  febrile  diseases  due 
to  the  absorption,  from  a  wound,  either  of  products  of  putrefaction  or 
of  micro-organisms  which  excite  fermentative  changes  in  the  blood 
and  tissues  without  causing  secondary  inflammations. 

Experimenting  with  putrid  fluids,  Koch  ('  Infective  Diseases  of 
Wounds,'  Sydenham  Soc.)  found  that  the  injection  of  v\  v.  to  beneath 
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the  skin  of  mice  caused  immediate  illness  and  death  in  four  to  eight  hours, 
or  even  less  time,  the  earlier  the  larger  the  dose,  whilst  with  small  doses 
many  recovered.  Mice  inoculated  from  the  blood  of  an  animal  thus 
killed  were  in  no  way  affected  ;  and  no  organisms  were  found  in  the  blood. 
The  disease  produced  was  evidently  analogous  to  that  due  to  injection 
of  any  poisonous  chemical,  e.g.  morphia;  it  was  a  simple  chemical 
poisoning  by  the  products  of  putrefaction,  and  consequently  receives  the 
name  of  Septic  Intoxication.  When  the  dose  sank  to  -n\ij.,  the  symp- 
toms of  septic  intoxication  were  absent ;  but  after  twenty -four  hours  about 
one-third  of  the  mice  sickened  characteristically  and  died  in  forty  to 
sixty  hours.  A  mouse  inoculated  with  a  scalpel,  the  point  of  which 
had  just  touched  the  subcutaneous  tissue  of  one  dead  of  this  disease, 
sickened  similarly  and  invariably,  and  died  in  about  fifty  hours.  Here 
we  have  a  general  infective  disease ;  the  infinitesimal  quantity  of  poison 
introduced  has  multiplied  enormously  and  penetrated  all  vascular  parts. 
Microscopic  examination  showed  the  presence  of  immense  numbers  of 
small  bacilli  in  the  blood,  and  it  was  demonstrated  that  these  were  the 
cause  and  contagion  of  the  disease,  which  is  a  Septic  Infection. 
Similar  diseases  have  been  produced  in  many  animals,  and  with  regard 
to  septic  infection  it  has  been  found  that  a  disease  of  this  kind  is  pro- 
duced by  a  different  organism  in  different  animals,  and  that  similar 
symptoms  may  be  produced  by  different  organisms  in  the  same  animal, 
e.g.  the  rabbit,  in  which  three  or  four  kinds  have  been  described. 

Examination  of  putrid  fluids  shows  that  the  Bacterium  termo,  a 
non-pathogenic  fungus,  is  always  present,  and  with  it  many  other  forms. 
These  forms  doubtless  vary  with  the  locality,  certain  ones  being  present 
in  the  air  of  some  places  but  not  of  others  ;  they  vary  in  different  stages 
of  the  process,  some  dying  out  and  new  ones  appearing  as  the  composi- 
tion of  the  soil  changes  from  the  bacterial  action  which  has  gone  on  in 
it.  The  bodies  formed  are  very  numerous,  and  many  of  them  are  fever- 
exciting,  others  are  phlogogenous,  and  others  again  possess  both  pro- 
perties :  the  original  composition  of  the  fluid  no  doubt  has  its  effect  here. 
From  various  putrid  fluids  chemists  have  extracted  bodies  resembling 
alkaloids  which  are  intensely  poisonous,  and  which  are  called  septic 
alkaloids  or  ptomaines — e.g.  Panum's  putrid  poison,  Bergmann's  crys- 
talline sepsin,  supposed  to  be  the  poison  of  septic  intoxication,  and  com- 
pounds having  physiological  actions  like  those  of  curare,  morphia, 
atropine,  or  strychnine.  Very  little  is  yet  known  of  these  bodies  ;  but 
the  above  search  instead  of  revealing  a  specific  poison,  has  shown  how 
complex  and  how  variable  the  intoxication  must  be.  The  organisms 
present  in  putrid  fluids  are  also  very  imperfectly  known  in  their  relation 
to  man,  and  it  is  possible  that  several  may  be  pathogenic,  and  capable  of 
exciting  a  general  poisoning  without  producing  secondary  inflamma- 
tions. 

The  terms  '  putrefaction  '  and  '  putrefactive  organisms  '  are,  as  the 
above  shows,  vague.  Putrefactive  or  septic  organisms  apparently  mean 
those  capable  of  growing  in  fluids  containing  the  offensive  products  which 
characterise  putrefaction,  and  which  seem  due  chiefly  to  the  growth  of 
bacterium  termo ;  they  do  not  themselves  necessarily  produce  foul  smelling 
bodies.  Cultivations  of  the  organisms  of  septicaemia  in  animals  show  this. 
The  bacterium  termo,  which  is  the  cause  of  offensive  decomposition,  takes 
part  in  the  production  of  septic  intoxication  but  not  septic  infection. 

Lastly,  many  organisms  produce  unformed  ferments,  like  pepsin  or 
diastase,  which  act  without  themselves  multiplying  and  in  the  absence 
of  living  cells  :  these  may  be  factors  in  septicaemia. 

k  2 
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We  may  summarise  from  the  above  that  there  are  two  distinct  pro- 
cesses included  under  septicaemia ;  septic  intoxication,  in  which  poisons 
manufactured  by  organisms  outside  the  body  are  absorbed  and  produce 
disease ;  and  septic  infection,  in  which  pathogenic  organisms  enter 
the  blood  and  multiply,  producing  in  that  fluid  and  in  the  tissues  the 
poisons  which  are  the  immediate  cause  of  disease.  Experimentally  one 
or  other  of  these  can  be  produced  ;  but  frequently  mixed  cases  arise 
from  absorption  from  wounds. 

There  can  be  no  doubt  that  similar  processes  occur  in  man,  judging 
from  circumstances  connected  with  their  causation,  and  the  resemblance 
of  their  symptoms  and  post-mortem  signs  to  those  of  intoxication  and 
infection  in  animals.  But  the  etiology  of  cases  of  septic  disease  in 
man  has  not  yet  been  worked  out,  and  mixed  forms  are  common.  Sep- 
tic intoxication  may,  however,  be  suspected  when  the  fluids  in  a  large 
body  cavity,  joint,  abscess,  or  wound  putrefy,  and  especially  if  they  do 
so  early,  before  the  cavity  is  surrounded  by  dense  fibroid  or  healthy 
granulation  tissue.  Imperfect  drainage  and  accumulation  of  the  decom- 
posing fluid  under  pressure  greatly  favours  its  occurrence.  Experimental 
intoxication  runs  a  much  more  rapid  course  than  infection,  the  poison 
being  injected  in  one  big  dose ;  but  in  man  the  absorption,  though  often 
rapid,  is  somewhat  prolonged,  and  the  case  is  proportionately  drawn 
out.  Septic  infection  is  certain  when  the  disease  arises  from  inocula- 
tion of  a  minimal  dose  of  poison,  as  from  scratches  and  small  wounds 
during  operations  in  septic  cases,  post-mortems  in  cases  of  peritonitis,  &c. 
But  the  possibility  of  the  entry  of  bacteria  through  a  large  wound,  also, 
is  obvious. 

In  surgery  we  need  concern  ourselves  only  with  cases  arising  from 
wounds  ;  but  very  rarely  the  poisons  do  enter  through  mucous  mem- 
branes. We  know  nothing  of  how,  after  absorption,  they  produce 
the  nutritive  disturbances  which  result  in  fever  and  other  symptoms. 
Hiiter,  from  microscopic  observation  of  the  human  lip,  says  that  wide- 
spread capillary  stasis  occurs  in  these  cases,  the  corpuscles  running  into 
clumps ;  perhaps  half  the  capillaries  in  an  area  may  be  thus  affected, 
and  the  circulation  in  the  small  veins  is  slow.  The  stasis  varies  much, 
affecting  now  these  vessels,  now  those. 

It  is  stated  (Bergmann)  that  in  both  forms  of  disease  white  cor- 
puscles are  broken  up ;  thus  the  tendency  of  the  blood  to  coagulate  is 
heightened,  and  actual  thickening  may  result.  It  is  believed  that  this, 
together  with  cardiac  weakness,  accounts  for  the  above  circulatory  pheno- 
mena and  for  ecchymoses,  &c,  found  post-mortem. 

X&orbid  appearances. — The  bodies  putrefy  early,  the  superficial 
veins  becoming  marked  out  by  purple  staining  and  offensive  gas  collecting 
in  the  body  cavities  and  connective  tissue.  The  blood  is  often  dark  and 
thick,  and  very  shortly  after  death  the  lining  membrane  of  the  heart  and 
great  vessels  will  be  found  deeply  stained  by  pigment  of  broken-down 
corpuscles.  Sub-serous  ecchymoses  are  common,  especially  on  the  back 
of  the  heart  and  on  the  lungs.  Small,  more  or  less  deeply  blood-tinged 
effusions  into  serous  cavities,  especially  pleurae,  are  frequent;  also  oedema 
and  hypostatic  congestion  of  the  lungs. 

All  solid  organs  show  '  cloudy  swelling.'  The  intense  catarrh  of  the 
intestinal  mucous  membrane,  swelling  of  Peyer's  patches,  and  even 
ulceration,  common  in  animals,  the  submucous  ecchymoses  and  blood- 
stained mucus  in  the  bowel,  are  rare  in  man.  The  spleen  is  large, 
firm  at  first,  but  soon  flabby  and  diffluent.  The  other  abdominal  organs 
may  be  swollen  and  full  of  blood.    Sometimes  yellow  dots  may  be  seen 


SEPTICEMIA  :   SYMPTOMS  AND  TREATMENT 


133 


beneath  the  capsule  of  the  kidney,  due  to  degeneration  round  organisms 
in  glomeruli.  Organisms  may  be  found  everywhere  ;  almost  always 
cocci.  The  above  in  varying  combinations  make  up  the  post-mortem 
appearances  of  septicemia.    No  one  point  is  constantly  found. 

Symptoms. — The  most  important  is  fever.  The  onset  may  be 
gradual,  but  is  generally  sudden,  perhaps  ushered  in  by  a  rigor,  which 
does  not  necessarily  indicate  unusual  severity.  The  fever  is  usually 
continued,  but  may  be  remittent  ;  it  is  sometimes  interrupted  by  rigors, 
especially  in  the  infective  form.  It  is  often  very  high,  and  may  rise  up 
to  death,  and  even  after  ;  or  it  may  sink  rapidly,  and  be  subnormal  for  a 
day  or  two  before  the  end,  being  accompanied  by  all  the  signs  of  cardiac 
failure.  All  the  symptoms  of  severe  fever  (p.  27)  are  present,  and  the 
tendency  is  towards  the  typhoid  state.  In  the  most  severe  cases,  the 
temperature  may  be  subnormal  throughout  the  then  very  short  course  of 
the  disease.  At  first  there  is  often  headache,  but  this  is  soon  replaced 
by  stupor  which  may  pass  into  complete  unconsciousness.  In  early 
stages  the  delirium  may  be  violent,  even  homicidal,  but  it  soon  becomes 
quiet.  Bilious  vomiting  is  not  uncommon  ;  constipation  is  much  more 
usual  than  diarrhoea ;  in  rare  cases  choleraic  symptoms  have  occurred. 
Albuminuria  may  occur.  The  skin  is  muddy,  perhaps  slightly  jaun- 
diced (hematogenous).  Erythematous  rashes  may  appear,  some  having 
the  closest  resemblance  to  that  of  scarlatina ;  perhaps  they  are  some- 
times scarlatinal,  the  disease  having  been  contracted  before  operation. 

The  state  of  the  wound  at  the  onset  of  septicaemia  varies  greatly.  In 
some  cases  it  has  been  inflicted  only  a  few  hours,  shows  no  inflammatory 
changes,  and  is  not  offensive.  It  may  be  very  offensive,  surrounded  by 
spreading  inflammation  of  all  degrees  of  intensity ;  it  generally  shows 
signs  of  irritation,  and  lymphangitis  is  not  uncommon.  For  septic 
infection  the  existence  of  offensive  decomposition  would  certainly  seem 
to  be  unnecessary. 

The  prognosis  varies  with  age,  being  much  more  favourable  in 
youth,  bad  after  40.  Feeble  individuals  with  degenerate  hearts  or 
nephritis  are  very  bad  subjects.  The  effect  of  the  disease  must  be  esti- 
mated as  for  any  fever  (p.  28). 

Treatment. — Place  the  patient  under  the  best  hygienic  conditions 
possible.  Drain  and  disinfect  the  wound  thoroughly.  When  the  disease 
is  connected  with  spreading  inflammation,  treat  this  by  incisions  or  ampu- 
tation, as  before  advised.  The  prognosis  after  amputation  is  always  bad, 
but  recoveries  have  been  reported  even  when  patients  have  been  comatose 
at  the  time  of  operation.  Septic  intoxication,  from  fissured  fractures 
into  joints,  and  injuries  which  cannot  be  thoroughly  exposed,  is  pro- 
bably best  suited  for  this  treatment  ;  but  even  with  septic  infection,  the 
removal  of  the  source  of  infection  may  have  a  good  effect. 

The  internal  administration  of  antiseptics  (quinine,  sulphites,  ben- 
zoate  of  soda,  salicylic  acid)  is  of  little  value.  Fever  should  be  treated 
by  the  ice-cap  or  cold  bath  (p.  36).  Starch  and  opium  enemata  con- 
trol diarrhoea  best. 

Stimulants  may  be  given  freely  to  prolong  a  rapidly  ebbing  life,  and 
perhaps  to  give  other  treatment  a  chance  of  acting.    lor  diet  see  p.  36. 

Pycsmia. 

Definition. — A  febrile  disease  starting  almost  always  in  connec- 
tion with  a  suppurating  focus,  and  characterised  chiefly  by  a  very  irre- 
gular temperature  of  intermittent  type,  by  more  or  less  frequent  rigors, 
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and  by  the  occurrence  of  secondary  suppurations.  The  evidence  of  the 
last  fifteen  years  goes  to  show  that  it  is  a  general  infective  disease. 

Stiolo gy. — The  origin  and  epidemic  spread  of  pyaemia  in  over- 
crowded hospitals  ;  its  endemicity  in  old  hospitals,  where  sanitation  and 
asepsis  have  been  little  regarded ;  the  large  share  that  actual  inoculation 
of  one  patient  from  another  plays  in  producing  epidemics  and  in  render- 
ing the  disease  endemic  in  beds,  rooms,  or  hospitals,  have  been  referred 
to  (p.  123).  A  country  practitioner  may  acquire  a  large  operative  ex- 
perience without  seeing  a  single  case  of  pyaemia  ;  but  typical  cases  do 
occur  sporadically,  having  no  connection  with  a  hospital,  and  in  the 
open  country. 

To  produce  the  essential  phenomena  of  the  disease  we  apparently  re- 
quire :  1.  Some  general  poison  (chemical)  which  shall  excite  increased 
tissue-change  with  its  result — fever.  2.  Some  particulate  virus  which, 
entering  the  circulation  from  the  wound,  is  carried  to,  and  arrested  at, 
various  spots,  and  there  excites  suppuration.  The  irregular  rises  of 
temperature  are  probably  due  to  entry  of  fresh  doses  of  poison  or  to  their 
production  in  the  blood ;  the  falls  to  elimination  of  the  poison. 

Koch  twice  induced  in  rabbits  a  disease  like  pyaemia,  by  subcutaneously 
injecting  a  putrid  infusion  of  mouse-skin.  Post-mortem,  diffuse  suppura- 
tion spread  round  the  puncture,  and  inflammation  had  extended  to  the 
peritoneum  ;  the  spleen  was  much  swollen  ;  the  liver  showed  grey  wedge- 
shaped  patches  ;  the  lungs  small,  dark  red,  airless  areae.  Animals  in- 
oculated from  this  one  died  of  the  same  disease.  Cocci  were  found  every- 
where, especially  in  obvious  lesions ;  they  formed  colonies  to  which  red 
corpuscles  adhered  apparently  by  coagulation,  and  these  microscopic 
thrombi  formed  emboli. 

No  organism  has  been  proved  to  be  etiologically  related  to  pyaemia  in 
man.  Attempts  to  produce  the  disease  in  animals  by  injection  of  pyaemic 
pus  or  blood  have  failed.  But  micrococci  have  been  traced  from  wounds 
into  the  circulation,  along  both  the  lymphatic  and  venous  paths,  and 
they  are  constantly  found  in  secondary  suppurations.  It  is  not  known 
whether  they  are  identical  with  the  cocci  of  ordinary  suppuration ;  if 
so,  their  sudden  virulence  remains  to  be  accounted  for.  It  is  likely  that 
more  organisms  than  one  fulfil  the  above  requirements,  e.g.  those  of  acute 
necrosis,  endocarditis  maligna,  erysipelas  and  gonorrhoea. 

Perhaps  emboli  of  putrid  clot,  containing  chemical  irritants  and 
non-pathogenic  organisms,  might  excite  secondary  suppurations,  giving 
rise  to  a  pyaemia  which  would  not  be  infective  (Beck). 

Pyaemia  is  said  to  affect  weakly  individuals  less  severely  than  robust ; 
and  children,  in  whom  it  is  uncommon  (excepting  the  umbilical  pyaemia 
of  the  newborn),  less  severely  than  adults.  It  almost  always  starts 
from  a  suppurating  lesion,  but  may  arise  before  suppuration  sets  in.  It 
begins  usually  in  the  second  or  third  week,  but  may  occur  so  long  as  the 
wound  is  open.  The  chronic  inflammatory  infiltration  about  strumous 
joints,  ulcers,  &c,  seems  to  oppose  entry  of  the  virus,  so  pyaemia  is  rare 
in  these  cases. 

Injuries  of  certain  parts  are  exceptionally  liable  to  be  followed  by 
pyaemia  :  e.g.  severe  injuries  of  the  bones  of  the  head  and  limbs,  large 
amputations,  wounds  of  large  joints,  wounds  and  ligatures  of  large  veins. 
The  larger  the  number  of  large  veins  involved  in  an  injury,  and  the  less 
perfect  the  drainage,  the  more  likely  is  it  to  lead  to  pya?mia  should 
antiseptic  treatment  fail  (see  Pathology). 

Pathology. — There  is  no  special  tendency  to  decomposition.  The 
body  may  be  jaundiced.    The  blood  is  normal  to  the  naked  eye  ;  it 
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contains  leucocytes  in  excess,  and  sometimes  cocci  are  found,  free  or 
in  white  corpuscles.  It  does  not  stain  the  endocardium  and  large 
vessels. 

Veins. — One  or  more  veins  in  immediate  relation  with  the  wound 
is  usually  thrombosed  for  a  greater  or  less  distance  ;  the  clot  is  under- 
going puriform  softening  and  breaking  down  at  its  central  end,  par- 
ticles of  it  having  been  swept  away  in  the  venous  current.  Around 
the  vein  there  is  often  a  good  deal  of  septic  inflammation  ;  from  this 
focus  cocci  pass  into  the  thrombus,  causing  it  to  soften  and  extend. 
The  particles  detached  pass  through  the  right  heart  into  the  lungs,  and 
are  arrested  when  they  reach  arteries  or  capillaries  too  small  to  permit 
their  passage.  If  the  artery  is  an  end  artery,  infarction  (p.  11)  may 
follow  ;  in  the  area  deprived  of  circulation  the  cocci  from  the  clot  pro- 
bably multiply  and  induce  suppuration.  Single  cocci  and  small  groups 
may  pass  through  the  lungs  into  the  general  circulation.  Increasing  in 
size  and  perhaps  causing  adherence  of  red  corpuscles  (Koch's  experiments, 
above),  the  colonies  may  become  arrested  in  small  systemic  vessels  excit- 
ing the  formation  of  miliary  and  larger  abscesses  ;  or  they  may  be  elim- 
inated by  the  kidneys,  in  which  greenish  or  yellowish  streaks  of  cocci 
stretching  from  the  pyramids  into  the  cortex  are  frequent.  The  cocci 
lie  in  urinary  tubules,  also  in  vessels.  They  may  excite  suppuration 
before  they  can  be  eliminated.  Similar  streaks  and  dots  may  be  found 
in  other  organs,  e.g.  the  heart. 

In  some  cases  the  veins  at  the  seat  of  infection  are  quite  normal : 
the  abscesses  in  the  lungs  must  then  be  due  to  bacterial  emboli,  but 
evidence  is  wanting  as  to  the  exact  mode  of  entry  of  the  organisms. 

It  is  not  rare  to  find  softening  thrombi  in  veins  removed  from  the 
seat  of  infection  :  these  are  probably  excited  by  the  pyemic  organisms. 

Abscesses  may  occur  in  any  of  the  viscera,  in  the  subcutaneous,  intra- 
and  inter-muscular  connective  tissue;  suppuration  is  frequent  in  joints 
and  serous  cavities.  Only  one  organ  may  be  affected,  or  several ;  the 
abscesses  may  be  all  visceral  or  all  superficial.  When  the  focus  of 
infection  is  in  the  area  of  the  portal  system,  the  first  abscesses  are 
likely  to  be  in  the  liver. 

Visceral  abscesses  vary  in  size  from  a  walnut  downwards.  The 
larger  are  generally  found  on  the  surface  of  organs,  the  smaller  are  often 
scattered  through  its  substance.  Their  mode  of  origin  has  been  given. 
The  larger  abscesses  are  generally  wedge-shaped  on  section,  and  form 
pale,  firm,  slight  elevations  on  the  surface,  of  yellow  colour,  often  sur- 
rounded by  a  ring  of  deep  red.  The  contents  may  be  thin  or  thick, 
gelatinous  or  shreddy  pus. 

Abscesses  in  connective  tissue  are  often  very  imperfectly  bounded, 
and  accompanied  by  but  slight  signs  of  surrounding  inflammation  ; 
they  are  often  of  large  size. 

Effusions  into  serous  membranes  and  joints  present  all  stages  between 
serous  and  purulent.  Joints  filled  with  thin  pus  may  look  practically 
normal  when  this  is  washed  away  ;  in  other  cases  the  ordinary  appear- 
ances of  acute  synovial  arthritis  with  ulceration  or  necrosis  of  cartilage 
at  points  of  pressure  are  found. 

Visceral  abscesses  are  very  much  more  common  in  the  lungs  than 
elsewhere ;  next  in  the  liver,  and  almost  as  often  in  the  spleen  ;  next  in 
the  kidneys,  and  occasionally  in  brain,  eye,  pancreas,  parotid,  &c.  Sub- 
cutaneous abscesses  frequently  form  at  points  of  pressure  or  of  injury. 
Any  joints  may  be  affected,  those  of  the  knee,  shoulder,  and  ankle  being 
the  most  common.   It  is  said  that  serous  membranes  are  affected  in  the 
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following  order  :  pleura,  4  ;  meninges,  3  ;  pericardium,  2  ;  peritoneum,  1. 
(Keport  of  Committee,  '  Path.  Soc.  Trans.,'  1879.) 

The  spleen  is  swollen  more  constantly  than  in  septicaemia,  and  is  soft 
and  pulpy. 

Cloudy  swelling  of  parenchymatous  organs  is  constant. 

Symptoms. — The  onset  of  the  disease  is  generally  sudden  and 
begins  with  a  severe  rigor.  The  temperature  runs  up  to  104°-106°,  the 
rise  being  the  more  astonishing  if  the  patient  was  previously  suffering 
from  little  or  no  fever.  In  the  course  of  a  few  hours  the  temperature 
has  fallen  with  profuse  sweating,  almost  to  normal,  perhaps  even  to< 
below  normal.  But  it  quickly  rises  again  and  becomes  very  irregular,, 
the  chart  representing  a  series  of  sharp  ascents  and  falls,  having  no 
definite  relation  to  time  and  obliterating  the  normal  diurnal  variation. 
Every  now  and  again  the  ascents  are  higher  than  usual,  a  rigor  having 
occurred.  This  goes  on  till  death  ;  or  before  this  the  temperature  may 
become  subnormal,  or  it  may  rise  to  and  even  after  death.  As  a  rule 
the  temperature  and  rigors  are  very  irregular  ;  but  the  former  sometimes, 
forms  curves  which  extend  over  two  or  three  days,  and  are  repeated 
again  and  again,  and  the  rigors  may  recur  as  regularly  as  in  malaria. 
Eigors  may  be  entirely  absent,  the  irregular  temperature  persisting  ; 
there  may  be  only  one  (initial)  or  they  may  be  very  numerous.  Some- 
times after  the  initial  rigor  an  almost  apyrexial  period  of  some  days  fol- 
lows, leading  to  the  hope  that  nothing  serious  is  to  happen;  but  another 
occurs  followed  by  the  typical  temperature. 

The  pulse  varies  with  the  temperature,  and  becomes  progressively 
smaller  and  more  frequent  as  strength  is  lost.  Respiration  may  be 
affected  not  only  by  the  fever  but  by  affections  of  pleura,  lung,  pericar- 
dium or  peritoneum.    The  breath  often  has  a  distinctly  sweet  odour. 

The  mental  state  of  a  pyaemic  patient  is  clear  and  fully  appreciative 
of  danger,  herein  differing  much  from  that  of  the  septicaemia  subject ; 
nocturnal  delirium  occurs  with  exhaustion. 

Digestive  troubles  would  be  expected  from  the  fever ;  vomiting  may 
occur,  especially  with  rigors  ;  diarrhoea  is  uncommon.  The  tongue  shows* 
a  much  less  tendency  than  in  septicaemia  to  become  dry  and  brown  ; 
ultimately  it  generally  does  so,  and  sordes  accumulate. 

Albuminuria  is  common. 

The  skin  becomes  dull,  muddy,  and  lax,  as  loss  of  flesh  is  rapid  ; 
often  it  is  distinctly  jaundiced,  the  colour  appearing  first  in  the  conjunc- 
tivae. This  may  be  due  to  the  pressure  of  an  abscess  on  a  main  duct,  to 
catarrh  of  the  bile  duct,  or  it  may  be  non-obstructive.  Transient  ery- 
thematous patches  may  appear  here  and  there  ;  or  there  may  be  an  out  - 
break of  vesicles  or  pustules. 

Lastly,  secondary  suppurations  develop.  Many  of  the  visceral  ab- 
scesses cannot  be  diagnosed.  In  the  lung,  they  are  almost  always  too 
small  to  cause  physical  signs.  A  pleuritic  stitch  renders  it  likely  that 
one  exists ;  the  preliminary  infarction  may  cause  a  little  blood-spitting, 
and  rarely  one  has  burst  into  a  bronchus  and  been  expectorated.  In 
the  liver  they  are  often  accompanied  by  jaundice ;  the  organ  may  be 
swollen  and  tender,  and  irregular  swellings  have  been  felt.  Tenderness 
is  the  only  sign  to  go  upon  in  the  spleen  and  kidney,  unless  hematuria 
occur.  The  symptoms  in  abscess  of  the  brain  might  permit  of  its  local- 
isation. Inflammation  of  serous  membranes  may  be  recognised  by  the 
ordinary  symptoms  and  signs  ;  but  these  are  often  masked  by  the  septic 
state  in  mixed  cases. 

Abscesses  deep  in  limbs  generally  cause  acute  pain  at  first ;  so  also 
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does  suppuration  in  joints,  but  some  of  these  are  found  quite  by  acci- 
dent. Subcutaneous  abscesses  are  easily  recognised,  and  often  form 
without  symptoms,  especially  at  points  of  pressure  or  other  injury. 

The  wound  meanwhile  has  ceased  to  heal,  and  its  discharge  has 
become  watery  ;  parts  that  have  healed  may  necrose,  and  clots  closing 
vessels  break  down,  leading  to  secondary  haemorrhage. 

Varieties. — Acute  pyaemia  is  the  common  form,  running  its 
course  in  4  to  14  days  ;  the  chief  symptoms,  especially  embolic  abscesses, 
being  well  marked.  It  is  almost  always  fatal ;  a  very  few  cases  of 
recovery  are  recorded. 

Cnromie  pyaemia  generally  arises  in  connection  with  injuries  of 
soft  parts  only,  of  the  urethra,  during  gonorrhoea,  or  after  parturition. 
The  rigors  are  generally  few,  and  long  periods  of  slight  fever  come 
between  the  marked  ascents.  The  abscesses  are  generally  limited  to 
the  subcutaneous  tissue  and  joints.  From  this  form  recovery  is  not 
uncommon,  though  the  health  is  often  ruined  and  joints  destroyed. 

Spontaneous  pyaemia. — In  very  rare  cases  an  accurate  search 
has  revealed  no  breach  of  either  a  mucous  or  cutaneous  surface  by 
which  the  virus  could  have  entered  ;  it  is  still  impossible  to  be  certain 
that  none  existed. 

As  before  mentioned,  all  the  symptoms  and  pathological  lesions  of 
pyaemia  may  occur  during  acute  infective  inflammations  like  acute 
necrosis  and  endocarditis  maligna.  The  virus  in  these  diseases  is 
capable  of  exciting  suppuration  and  being  distributed  in  particles  by  the 
blood  stream ;  secondary  abscesses  result. 

Newborn  children  suffer  a  kind  of  pyaemia  which  Eoloff  has  named 
umbilical,  believing  that  the  virus  enters  by  the  umbilicus.  The 
children  are  generally  two  to  four  weeks  old,  and  there  may  be  a  history  of 
sore  and  discharging  navel ;  the  fever  is  slight,  but  wasting  and  loss  of 
strength  rapid.  The  abscesses  usually  affect  the  subcutaneous  tissue 
and  joints  ;  the  joints  lose  their  cartilage  early.  Pustules  may  appear  on 
the  skin.  Frequently  pus  fills  the  portal  vein  from  its  trunk  to  the  finest 
branches,  though  the  umbilical  may  show  nothing  abnormal ;  in  such 
cases  an  icteric  tint  is  usual.  Peritonitis  may  occur.  The  disease  is 
very  fatal.  It  has  been  suggested  that  some  cases  are  due  to  inoculation 
of  the  navel  with  gonorrhoea  at  the  time  of  birth. 

Septicopyemia. — It  is  rare  to  meet  a  case  of  pure  pyaemia.  As  a 
rule  septic  poison  is  absorbed  also,  and  symptoms  of  both  diseases  result,, 
rendering  the  diagnosis  difficult  or  impossible. 

Erysipelas  and  Pyaemia  may  occur  together  ;  or  erysipelas  may 
present  a  pyaemic  temperature  and  no  secondary  suppuration  be  found  ;. 
or  the  erythemata  of  pyaemia  may  resemble  erysipelas  closely.  Erysipe- 
las may  cause  suppuration  not  only  of  joints  and  serous  membranes 
over  which  it  passes,  but  also  metastatically.  Cultivations  of  M.  erysi- 
pelatis,  injected  into  the  circulation  of  animals,  caused  suppuration  of 
joints. 

Prognosis. — In  Acute  Pyaemia,  practically  fatal.  In  chronic  cases, 
in  which  the  abscesses  are  superficial  or  in  joints,  there  is  hope  in  pro- 
portion to  the  strength  of  the  patient,  lowness  of  fever,  absence  of 
rigors,  &c. 

Diagnosis. — Has  to  be  made  from  ague  and  rheumatism.  Irre- 
gularity of  temperature  and  rigors  and  the  occuirence  of  secondary 
abscesses  will  clear  up  matters  where  there  is  any  doubt. 

Treatment. —  This  is  the  same  as  for  septicaemia  in  general  points. 
As  to  the  secondary  abscesses,  the  subcutaneous,  glandular,  and  inter- 
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muscular  should  be  opened  freely  as  soon  as  possible,  and  a  reliable 
antiseptic  applied  to  their  interior.  In  swollen  joints  without  acute 
symptoms  the  fluid  is  often  not  regular  pus,  especially  in  puerperal 
eases  (catarrhal  suppuration) ;  aspiration  and  injection  with  5  per  cent, 
carbolic  will  often  cure,  though  the  aspiration  may  require  repetition. 
Should  it  fail,  and  in  all  more  acute  cases,  free  incision  and  antiseptic 
washing  out  with  subsequent  drainage  must  be  practised. 

Very  rarely  a  deep  abscess  points  through  the  skin  ;  as  a  rule  they 
are  amenable  to  no  treatment. 

Amputation  has  been  successfully  performed  in  cases  arising  in  con- 
nection with  osteomyelitis. 

On  the  subject  of  septic  diseases,  consult — Koch,  Wundinfections- 
Krankheiten,  translated  by  W.  W.  Cheyne  (Sydenham  Society) ;  Erichsen, 
Science  and  Art  of  Surgery,  8th  edit.,  by  Marcus  Beck  ;  Konig,  Lehr- 
buch  cler  allgemeinen  Chirurgie ;  Hitter,  Grunclriss  cler  Chirurgie, 
allgemeiner  Theil ;  '  Keport  of  Committee  on  Pyaemia,'  Path.  Soc. 
Trans.,  1879. 
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INJURIES. 


CHAPTER  XII. 

GENERAL  EFFECTS  OF  INJURIES. 

Injuries,  besides  local  damage,  produce  general  symptoms  through  the 
nervous  system ;  also  in  many  cases  by  loss  of  blood.  Thus  shock 
or  collapse,  which  closely  resembles  ordinary  syncope,  is  frequent. 
Indeed,  there  is  one  pathological  condition  sublying  these  states,  viz. 
more  or  less  complete  loss  of  vascular  tone  leading  to  accumulation  of 
the  blood  in  the  vessels  and  chiefly  the  great  abdominal  veins.  The 
patient  in  these  conditions  '  bleeds  into  his  own  veins.'  Under  these 
circumstances  the  heart  receives  little  blood  from  the  veins — in  the 
upright  position  perhaps  none  ;  further,  influences  which  bring  about  the 
above  loss  of  tone  often  depress  the  heart-action  directly  or  indirectly, 
and  perhaps  stop  it  in  diastole.  The  result  of  all  is  failure  of  blood- 
supply  to  the  brain,  most  marked  in  syncope. 

Causes.— Excessive  stimulation  of  sensory  nerves,  such  as  occurs 
from  major  operations  or  severe  or  extensive  injuries,  and  especially  from 
blows  on  the  abdomen  stimulating  the  centripetal  fibres  of  the  splanchnics, 
as  in  Goltz's  Klopfversuch ;  injuries  of  the  testis  produce  a  specially 
powerful  effect.  Mental  impressions,  e.g.  fear  of  an  operation,  may 
cause  even  fatal  syncope.  Then  we  have  the  sudden  removal  of  pressure 
external  to  vessels,  as  by  emptying  an  abdomen  distended  by  a  full 
bladder,  large  tumour,  fluid,  &c. ;  the  action  of  certain  drugs,  especially 
chloroform  ;  and  the  effect  of  direct  injury  of  the  brain,  as  in  concussion. 

Delicate,  nervous  people,  with  over-wrought  brains,  are,  as  it  were,  pre- 
disposed to  shock  ;  the  physically  strong  and  healthy  resist  it.  The  very 
young  and  very  old  suffer  severely,  as  also  do  the  intemperate. 

Symptoms.- -These  vary  from  momentary  pallor,  giddiness,  and 
tendency  to  fall,  up  to  death  from  arrest  of  the  heart. 

In  well-marked  shock  the  patient  lies  with  his  eyes  closed,  breathing 
lightly,  but  occasionally  sighing  deeply  ;  questions  are  answered  slowly 
but  rationally,  if  at  all,  power  of  thought  being  slight  ;  the  muscular 
system  is  relaxed ;  the  surface  is  pale,  cold,  and  clammy,  the  extremities 
bluish  ;  often  the  patient  shivers,  and  complains  of  cold  ;  there  is  nausea 
and  perhaps  vomiting ;  the  pulse  is  quick  and  feeble,  irregular  or  inter- 
mittent, perhaps  imperceptible  at  the  wrist,  the  heart-sounds  weak  and 
distant.  The  temperature  in  recto  is  commonly  96°-97°F.,  and  may  sink 
even  4°  in  cases  that  recover.  Shock  may  not  appear  immediately  after 
an  injury,  and  it  always  deepens  for  some  time,  perhaps  passing  into 
insensibility  and  death. 
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Shock  may  last  many  hours  without  sign  of  reaction.  Whilst  it  is. 
severe  no  operation  should  be  done  beyond  such  as  may  be  absolutely 
necessary  for  the  arrest  of  haemorrhage  and  the  prevention  of  sepsis  of 
the  wound.  Chloroform  is  inadmissible  in  such  cases ;  ether  will 
probably  strengthen  the  pulse. 

Treatment. — Lay  the  patient  down  with  no  pillow,  or  a  very  thin 
one,  beneath  the  head,  and  the  feet  somewhat  raised ;  cover  him  lightly 
but  warmly ;  place  hot  bricks  or  bottles  close  to  him  in  the  bed ;  rub  the 
limbs  with  warm  hands  and  stimulate  the  skin  of  the  trunk  strongly  by 
sinapisms,  turpentine  stupes,  or  electricity ;  give  hot  coffee  or  brandy  by 
mouth  if  the  patient  can  swallow,  and  inject  thirty  drops  of  ether  under 
the  skin  every  half -hour ;  enemata  containing  brandy  may  be  given. 
Later,  if  vomiting  is  troublesome,  strong  coffee,  ice,  iced  champagne,  or 
brandy  and  soda-water  are  the  best  remedies.  The  greatest  skill,  care, 
and  patience  are  necessary  in  managing  cases  of  severe  shock. 

Delirium  traumaticum.  —  Three  kinds  of  delirium  may  follow 
injuries,  independently  of  the  light-headedness  which  may  occur  during 
the  subsequent  fever. 

(1.)  Delirium  tremens  ;  this  affects  persons  of  intemperate  habits 
and  usually  young  or  middle  aged  adults. 

The  tongue  is  moist  and  tremulous,  as  also  are  all  the  muscles  ;  the 
patient  is  totally  sleepless,  irritable,  and  answers  questions  in  a  peculiar 
sharp  manner ;  is  often  anxious  to  call  himself  perfectly  well ;  and,  as 
the  malady  increases,  becomes  restless,  impatient,  and  talkative;  wishes 
perhaps  to  get  out  of  bed,  or  attempts  to  injure  his  attendants,  or  be- 
comes furiously  maniacal.  Often  the  delirium  is  mild  ;  the  patient  is 
haunted  by  extravagant  ideas  and  spectral  illusions,  especially  of  insects 
&c,  crawling  about ;  or  he  is  suspicious  of  every  one  ;  or  fancies  himself 
busied  in  his  ordinary  avocations,  and  talks  perpetually  about  them.  The 
pulse  is  rapid,  face  flushed,  skin  moist,  tongue  foul,  breathing  quick,  and 
there  are  most  signs  of  excitement  without  force. 

The  treatment  consists  chiefly  in  promoting  sleep  and  administering 
plenty  of  fluid  nourishment.  There  is  no  need  for  alcohol  on  the  score  of 
delirium  tremens  ;  but  if  in  old  or  feeble  patients  the  pulse  fails  rapidly, 
an  endeavour  may  be  made  by  free  stimulation  to  keep  the  patient  alive. 
At  the  commencement  a  purge  is  useful.  Give  bromide  of  potassium  or 
sodium,  gr.  20-30,  every  two  hours,  till  sleep  is  induced,  during  violent, 
early  delirium  ;  smaller  doses  answer  later  ;  opium  or  morphia  in  fre- 
quent small  doses,  carefully  watched,  or  belladonna, hyoscyamus,  cannabis 
indica  may  be  useful.    Chloral  is  uncertain  and  dangerous  in  large  doses. 

Violence  is  better  allayed  by  one  or  two  kind  but  firm  attendants 
than  by  straps  and  strait-waistcoats.  The  head  should  be  frequently* 
bathed  with  tepid  water,  the  bowels  be  opened  by  mild  aperients.  If 
coma  supervenes,  counter-irritation  by  means  of  sinapisms  or  blisters 
to  the  scalp,  feet,  or  calves  of  the  legs,  may  be  tried. 

(2.)  The  second  form  is  the  ordinary  mania,  of  a  mild  cast.  There 
are  some  persons  of  advanced  life  predisposed  to  insanity  in  whom  the 
pain  and  excitement  of  any  operation  or  injury,  or  even  of  any  painful 
disease,  are  quite  sufficient  to  upset  the  mental  balance. 

(3.)  The  third  kind  is  hysterical  excitement,  which  the  practi- 
tioner must  be  on  his  guard  against,  and  will  probably  detect  through 
observing  the  exaggerations  and  inconsistencies  peculiar  to  that  disease. 

Lastly,  there  is  one  caution  we  must  give  the  young  practitioner 
who  is  called  in  to  a  patient  with  alarming  symptoms  following  injury, 
or  accompanying  a  sudden  attack  of  disease.    It  is  possible  that  the 
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patient  may  have  had  too  much  brandy,  and  that  some  of  the  most 
alarming  symptoms  may  be  due  to  this  alone.  But  though  very 
drunk,  he  may  also  be  hurt ;  and  the  surgeon's  reputation  is  injured  if  a 
fractured  skull  is  overlooked. 


CHAPTEE  XIII. 

SUBCUTANEOUS  INJURIES — CONTUSIONS. 

Injueies  are  divided  into  two  great  classes — (1)  those  without,  subcu- 
taneous, and  (2)  those  with  a  wound  of  skin  or  mucous  membrane,  com- 
pound, by  which  they  communicate  more  or  less  freely  with  the  aiiv  The 
importance  of  the  difference  has  been  shown. 

Subcutaneous  injuries  are  all  such  as  are  unattended  by  wound  of 
the  skin ;  or  if  there  be  a  wound,  it  is  slight  and  quickly  healed.  This 
definition  includes  contusions  or  bruises  ;  strains  and  sprains,  i.e. 
rupture  of  ligamentous  fibres  by  overstretching  ;  rupture  of  tendons 
and  muscles ;  simple  fractures  and  dislocations  ;  and  such 
wounds  as  are  made  in  tenotomy  through  small  openings  in  the  skin. 

Of  these,  contusions  and  bruises  are  by  far  the  most  frequent. 
They  are  due  to  striking  a  part  with  or  against  some  hard  blunt  object, 
the  soft  parts  being  squeezed  between  the  latter  and  a  bone,  generally  ; 
less  often  the  soft  parts  are  pinched. 

The  soft  parts  resist  such  violence  unequally.  Skin  is  so  tough, 
elastic,  and  movable  over  deeper  parts,  that  it  may  suffer  no  rupture 
when  all  the  parts  beneath  it  are  crushed  and  bones  broken,  as  seen  in 
buffer  accidents.  Connective  tissue  with  its  finer  vessels  are  most  easily 
torn  ;  large  healthy  vessels  escape  by  their  toughness  and  elasticity ; 
nerves,  fascias,  and  tendons  resist  strongly. 

Contusions  vary  from  a  slight  bruise  of  the  skin  to  complete  smash 
of  everything  contained  within  it.  In  the  slightest  forms  the  smaller 
vessels  only  and  the  loose  tissue  round  them  are  injured ;  the  hemorrhage 
is  slight  and  limited,  but  spreads  for  a  short  time.  Next,  a  large  number 
of  small  vessels  and  some  larger  are  torn,  and  of  course  lesions  of  the 
tissues  are  evident.  Lastly,  all  the  soft  parts  may  be  crushed  and  the 
hard  splintered.  Gussenbauer  finds  that  the  tissue-cells  escape  injury 
largely  in  contusions.  The  number  and  size  of  the  vessels  torn  is  the 
most  important  point  clinically.  When  a  moderate  number  of  fine  vessels 
suffer,  many  haemorrhages  form  in  the  injured  area ;  if  very  many  are 
torn,  circulation  ceases  at  once,  and  hemorrhages  form  only  at  its 
periphery.    Necrosis  usually  results. 

Symptoms. — Extravasation  of  blood  is  the  most  important.  Its 
amount  varies  with  the  driving  force  and  the  resistance  offered  to  it. 
Bleeding  continues  until  clotting  closes  the  vessels,  or  until  tension  in 
the  tissues  equals  the  blood-pressure. 

When  blood  is  extravasated  into  the  skin  it  may  be  seen  as  red, 
purple,  or  bluish  points,  or  uniform  dis colourations.  But  in  deeper 
parts  its  only  sign  is  the  more  or  less  rapid  formation  of  an  elastic 
swelling,  which  may  be  very  large  and  tense.  A  circumscribed  swelling 
in  connective  tissue  is  called  a  hematoma ;  it  fluctuates  distinctly,  and 
after  a  time  has  a  firm  margin  from  clotting.   In  cephalhematoma  blood 
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collects  beneath  the  periosteum,  usually  of  the  parietal,  and  ossification 
goes  on  at  the  margin,  forming  a  hard  rim.  A  hematoma  may  pulsate 
either  from  communication  or  contact  with  an  artery.  In  diffuse  subcu- 
taneous extravasations,  soft  crepitation  is  frequently  felt  on  palpation. 

Pain  varies  with  the  sensitiveness  of  part  and  patient.  Main  trunks 
of  nerves  may  be  bruised  and  anaesthesia  or  numbness  produced  ;  or 
pain  radiating  along  their  branches  and  into  neighbouring  areas.  A 
violent  blow  on  a  nerve  may,  reflexly,  render  a  limb  absolutely  powerless. 
Motor  paralysis  may  be  due  directly  to  nerve-injury  or  to  bruise  of 
muscles  ;  it  will  be  temporary  or  permanent  according  to  degree  of  injury. 

Shock. — Naturally  varies  greatly. 

Aseptic  traumatic  fever  (p.  26)  frequently  occurs  with  large  extra- 
vasations ;  it  is  slight,  usually  continued,  and  over  in  a  few  days. 

In  subcutaneous  and  deep  extravasations  the  colouring  matter  comes 
to  the  surface,  perhaps  after  days,  and  soaks  into  the  connective  tissue 
widely.  It.  undergoes  very  characteristic  changes.  In  a  superficial 
lesion  the  colour  on  the  3rd  day  is  violet,  and  the  margin,  at  first  well 
defined,  is  faint  and  indistinct.  About  the  5th  or  6th  day  the  colour 
becomes  green  ;  on  the  7th  or  8th,  yellow  ;  and  it  gradually  disappears 
about  the  10th  or  12th — sooner  or  later,  according  to  the  vigour  of  the 
individual,  and  the  quantity  of  blood  effused. 

Fate  of  the  effusion.— Absorption  is  the  most  common,  fluid  and 
some  corpuscles  passing  rapidly  into  the  lymphatics,  other  cells  breaking 
up  and  undergoing  fatty  degeneration  previous  to  removal.  The  colour- 
ing matter  is  extravasated. 

Large  effusions  are  not  uncommonly  encapsidecl  by  inflammatory 
tissue  and  organised  clot.  Most  of  colour  disappears,  and  a  cyst  of  clear 
fluid  may  result,  rarely  the  contents  dry  and  calcify. 

Bits  of  necrosed  soft  parts  break  down  and  are  absorbed  ;  so  also  some 
bits  of  dead  bone  are  removed  by  granulation  tissue,  or  they  may  be- 
come encapsuled. 

Occasionally  a  subcutaneous  effusion  suppurates.  Then  commonly 
infection  from  without  has  occurred  through  excoriated  and  bruised 
skin,  through  a  surface  on  which  a  bulla  has  risen,  or  through  a  necrosed 
patch  ;  in  other  cases  a  septic  wound  exists  elsewhere ;  but  sometimes 
no  such  mode  of  infection  is  found,  and  we  must  suppose  infection  to 
occur  through  mucous  membranes.    The  patient  is  usually  unhealthy. 

Treatment. — Eest  and  elevation  in  painful  cases  with  increasing 
extravasation  ;  in  the  latter  case  uniform  compression  over  a  quantity  of 
wool  acts  well,  or  ice  or  cold  compresses  closely  packed  round  the  part. 

To  promote  absorption,  massage  is  highly  spoken  of ;  it  distributes 
the  extravasated  material  and  forces  it  into  lymphatics.  Afterwards, 
stimulating  liniments  or  evaporating  lotions  may  be  applied  to  the  skin. 
For  slight  bruises  on  the  face,  such  as  a  black  eye,  the  application,  by  a 
brush  or  piece  of  lint,  of  brandy,  spirits  of  wine,  or  the  tincture  of 
matico ;  or  a  solution  of  alum  or  tannin  will  often  prevent  the  effusion 
of  blood.  If  there  is  any  injury  of  the  skin  likely  to  lead  to  formation 
of  bullae,  or  necrosis,  disinfect  it  thoroughly  and  put  the  part  up  in  an 
antiseptic  dressing.  With  these  precautions  suppuration  will  not  occur. 
In  cases  of  effusions  so  tense  as  to  threaten  sloughing,  or  of  others 
pressing  on  vital  parts,  the  blood  may  be  withdrawn  by  aspiration  or 
evacuated  antiseptically ;  and  thus  are  to  be  treated  cases  of  persistent 
non-absorption  and  of  suppuration. 

Subcutaneous  division  of  large  arteries  will  be  treated  under  Trau- 
matic aneurysm. 
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If  it  is  evident  from  the  amount  of  damage  to  the  deep  tissues  that 
circulation  in  the  part  beyond  a  contusion  cannot  be  carried  on,  primary 
amputation  must  be  done  just  above  the  bruise.  If  there  is  any  doubt 
as  to  whether  a  part  can  live  or  not,  give  the  patient  the  benefit  of  it ; 
render  the  whole  surface  aseptic,  wrap  it  up  in  a  dressing  and  wait. 


CHAPTEE  XIV. 

WOUNDS. 
DIFFERENT  KINDS  OF  WOUNDS. 

Definition. — A  wound  is  a  solution  of  continuity  or  separation  of 
continuous  parts,  by  violence,  usually  directed  from  the  cutaneous 
or  mucous  surfaces,  but  sometimes  from  within  the  body,  as  by 
broken  bones. 

Varieties. — Incised  wounds — made  with  sharp,  clean-cutting  in- 
struments ;  punctured — made  by  instruments  whose  length  greatly 
exceeds  their  breadth,  including  stabs  and  pricks  of  all  sorts  ;  lacerated 
— in  which  parts  are  torn;  contused— made  by  blunt  instruments  and 
accompanied  by  bruising  of  the  edges  ;  and  poisoned — in  which  some 
infective  virus  is  inoculated  upon  the  raw  surface,  are  the  chief  varieties. 

Incised  wounds. — In  these  the  injury  done  to  the  tissues  is  most 
limited  ;  only  a  microscopic  layer  of  tissue  on  each  side  of  the  wound 
dies,  so  the  edges  may  be  regarded  as  living  and  ready  to  unite  should 
nothing  prevent. 

The  symptoms  of  these,  and  of  most,  wounds  are — pain,  bleeding, 
and  gaping  of  the  edges  ;  the  latter,  in  incised  wounds,  being  sharp 
and  regular.  Each  of  these  symptoms  varies  much.  Any  tissue  or 
organ  may  be  divided  by  wounds,  which  extend  through  the  body  in  all 
directions.  Elastic  or  contractile  parts,  skin,  artery,  or  muscle,  retract 
strongly  when  divided ;  fasciae,  ligaments,  and  tendons  not  at  all.  The 
different  parts  divided  are  clearly  recognisable  when  the  blood  is  wiped 
from  a  recent  incised  wound. 

Treatment. — The  object  of  this  is  to  secure  the  conditions  favour- 
able to  healing,  viz.  close  and  permanent  contact  of  the  raw  surfaces, 
and  absence  of  all  irritation.  The  general  indications  will  therefore  be  : 
1,  to  check  bleeding  absolutely  ;  2,  to  remove  foreign  bodies  ;  3,  to 
bring  the  raw  surfaces  into  contact  and  to  keep  them  so  ;  4,  to  guard 
against  all  sources  of  irritation,  mechanical,  chemical,  and — by  far  the 
most  important — putrefactive  and  infective. 

1.  The  natural  and  artificial  arrest  of  bleeding-  will  be  de- 
scribed under  wounds  of  arteries  and  veins.  Here  it  need  be  said  only 
that  all  bleeding  should,  if  possible,  have  stopped  before  the  wound  is 
brought  together,  or  its  surfaces  will  probably  be  forced  apart  by  clot, 
which  may  putrefy. 

2.  The  removal  of  foreig-n  bodies,  e.g.  dirt,  gravel,  glass,  should 
be  thoroughly  effected  by  fingers,  forceps,  sponging,  or  irrigation  with 
some  antiseptic  lotion. 

3.  To  bring*  the  raw  surfaces  into  contact  and  keep  them  so. 
The  parts  must  be  so  placed  that  the  edges  of  the  wound  lie  naturally  in 
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contact,  or  come  as  near  together  as  they  will ;  of  course  they  may  gape 
widely  from  loss  of  substance.  Supposing  them  to  come  together, 
they  are  brought  into  and  kept  in  apposition  by  sutures.  For  rapid 
union  it  is  most  important  that  the  edges  be  free  from  irritation, 
and  consequently  from  tension  ;  if,  therefore,  there  is  any  possibility 
of  this  from  weight  or  shortness  of  the  flaps  or  from  subsequent 
accumulation  of  discharges  it  is  well  to  use  two  kinds  of  sutures — those 
of  support  (Fig.  44,  s.s.  1.,  2.),  of  stout  material  widely  set  and  put  in 
half  to  one  inch  from  the  edges,  and  causing  them  just  to  meet ;  those 
of  apposition  (Fig.  44,  s.a.,  b.,  d.),  finer,  more  numerous,  and  inserted 
close  to  the  edges,  so  as  to  bring  them  into  the  most  accurate  apposition. 
The  surgeon  cannot  be  too  careful  in  sewing  up  wounds  if  he  wishes  for 
quick  healing.  Experience  must  teach  how  much  tension  may  be  put 
upon  a  stitch ;  if  there  be  too  much,  it  simply  cuts  out  and  no  union 
occurs  ;  but  with  skilful  use  of  sutures  of  support,  widely  gaping  aseptic 
wounds  may  often  be  much  diminished  by  immediate  union  at  their 
angles. 

Sutures  are  introduced  by  means  of  needles,  straight,  half  curved, 
or  semicircular  (Fig.  42),  the  size  being  proportioned  to  the  thickness  of 

the  thread ;  the  straight  are 
the  most  generally  useful. 
Sometimes  needles  (Lis- 
ton's)  of  various  curves 
and  set  in  handles  (Fig.  43) 
are  needed.  The  materials 
for  sutures  are  silver  or  iron 
wire,  silk,  catgut,  and 
horsehair. 

The   chief   forms  of 
suture  are  : — 1.  The  in- 
terrupted suture.    A  needle  armed  with,  a  single  thread  is  passed  from 
the  skin  into  the  wound  on  one  side  of  a  cut  and  from  the  wound  to  a 
corresponding  point  of  skin  on  the  other.    The  edges  are  then  drawn 


Fig.  42. — 1.  Curved  surgical  needles ;  2.  Pine  steel 
pin  for  twisted  suture. 


Fig.  43. — Liston's  needle. 


together,  and  a  reef  knot  (Fig.  44,6)  tied,  without  strain,  on  one  side  of  the 
line  of  wound.  The  stitches  are  close  in  proportion  to  the  accuracy  of 
apposition  required— perhaps  one-eighth  of  an  inch  only  apart. ^ 

2.  The  continuous  or  Glover's  suture  is  simply  the  stitch  used 
by  seamstresses  for  sewing  two  edges  together.  It  is  the  easiest  means 
by  which  to  obtain  accurate  apposition,  as  of  the  edges  in  plastic  opera- 
tions. Its  disadvantage  is  that  a  single  stitch  cannot  be  removed  to 
relieve  tension  or  give  exit  to  discharge  without  letting  all  loose. 

3.  The  twisted  suture. — The  edges  of  the  wound  are  placed  accu- 
rately in  contact,  and  a  sufficient  number  of  fine  steel,  lancet-pointed 
pins  (Fig.  42,2)  passed  through  both  of  them  at  convenient  distances.  In 
the  lip,  the  first  pin  should  be  placed  close  to  the  free  border  to  ensure 
accuracy  of  fit  there.  When  all  have  been  introduced,  and  the  parts 
accurately  adjusted,  the  middle  of  a  long  silk  ligature  is  twisted  twice  or 
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thrice  round  the  uppermost  in  a  figure  of  8.  Then  the  two  ends  are 
brought  down  and  twisted  round  each  of  the  other  pins  successively 
in  like  manner ;  and,  lastly,  are  to  be  secured  by  a  knot.  Many  sur- 
geons use  a  thread  to  each  pin,  lest  by  carrying  one  on  they  should 

approximate  the  pins.  Lastly,  cut 
off  the  pin-points  with  pliers,  and 
slip  bits  of  plaster  or  lint  beneath 
the  ends  (Fig.  45). 

The  harelip  suture  is  chiefly 
one  of  support,  and  interrupted  con- 
tinuous sutures  of  apposition  are 
generally  used  with  it.  In  plastic 
operations  many  surgeons  after  in- 


FiG.  44.— Sutures,  s.s.  1.  Suture  of 
support  (the  hooks  of  the  wire  are 
too  widely  open).  2.  The  mode  of 
twisting  the  ends  after  beginning 
an  ordinary  knot.  s.a.  Suture  of 
apposition:  b.  silver  wire  (fine)  or 
silk,  tied  in  reef  knot.  c.  horse- 
hair with  double  twist  in  first 
stage,   d.  Suture  tied. 


Fig.  45.— Twisted  suture. 


troduction  of  the  sutures  dry  the  part,  push  the  edges  closely  together, 
and  brush  the  surface  round  the  cut  with  contractile  collodion ;  this  takes 
strain  off  the  sutures  and  protects  the  wound. 

4.  The  quill  suture  (Fig.  46),  a  suture  of  support,  is  performed  by 
passing  a  sufficient  number  of  threads  with  a  Liston's  needle  (Fig.  43).  The 
loops  are  retained  on  one  side,  and  through  them  a  bit 
of  bougie  is  passed,  the  free  ends  being  drawn  on, 
to  approximate  the  edges,  and  tied  round  another 
bit.  The  bougie  interferes  too  much  with  the  circu- 
lation in  the  edges,  so  most  surgeons  use  Lister's 
button  sutures — stout  wire  passed  at  each  end  through 
a  lead  button,  and  twisted  round  lateral  projections. 
These  are  the  most  valuable  sutures  of  support. 

But  in  order  that  a  wound  of  any  size  may  be 
accurately  sewn  up,  as  above  described,  throughout 
the  greater  part  of  its  length,  it  is  generally  thought 
necessary  to  drain  the  wound,  i.e.  to  provide  apertures 
at  certain  points  for  the  escape  of  blood  and  discharges.  Neuber  and 
Esmarch  have,  however,  of  late  been  using  buried  sutures  of  catgut ; 
beginning  at  the  bottom  of  a  wound  they  sew  bone  to  bone,  periosteum 
to  periosteum,  muscle  to  muscle,  fascia  to  fascia,  and  skin  to  skin,  with 
interrupted  stitches,  the  object  being  to  leave  no  space  in  which  fluid  can 
accumulate.  They  and  others  have  reported  most  favourably  of  the 
plan.  It  answers  best  when  the  spray  is  not  used,  irritation  of  the  wound 
being  less ;  but  the  wound  must  be  aseptic.  The  perfection  of  healing 
obtained  in  animals  when  serious  wounds  are  at  once  sealed  with 
collodion  would  lead  us  to  hope  that  some  approach  to  the  same  may  be 
made  in  man.    At  present,  English  teaching  is  to  drain  most  carefully. 

Having  then  brought  the  wound  together  by  superficial  sutures,  care- 
fully and  without  dangerous  tension,  its  surfaces  must  be  kept  in  undis- 


PlG.  46.— Quill  sutare, 
and  sutures  of  appo- 
sition. 
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turbed  contact  by  drainage,  fixation  of  the  part  in  a  wel] -chosen 
position,  and  the  application  of  uniform  elastic  compression.  Of 

these  measures  drainage  is  the  most  important,  and  is  usually  effected  by 
the  red  rubber  tubes  shown  in  Fig.  4.  One  or  more  of  these  must  be  so 
placed  as  to  run  off  any  blood  which  may  escape  after  application  of 
the  dressing,  and  all  the  discharge  which  runs  from  the  raw  surfaces 
irritated  intensely  by  knives,  chemicals,  &c. ;  otherwise  the  surfaces  will 
be  forced  apart,  and  tension  very  likely  induced.  The  lumen  of  the 
tubes  must  be  proportioned  to  the  amount  of  discharge  expected,  and 
their  number  to  the  number  of  pockets  and  recesses  in  which  fluid  might 
accumulate.  Sometimes  a  tube  at  one  or  either  end  of  a  linear  wound 
will  suffice.  Often  it  is  best  to  make  a  small  opening  through  the  skin 
at  the  most  dependent  point,  in  the  position  which  the  patient  will 
usually  occupy,  introduce  a  tube  through  it,  and  sew  the  wound  up 
closely.  Short  wide  tubes  become  plugged  less  easily  than  longer  or 
narrower  ones.  All  tubes  should  be  level  with  the  surface,  lest  pressure 
close  them.  Small  wounds  are  drained  by  a  strand  of  horsehair  or  fine 
catgut.  Drains  prevent  entire  healing  by  first  intention ;  but  they 
enable  almost  the  whole  wound  to  do  so,  and  their  tracks  soon  close. 
They  are  to  be  removed  or  diminished  in  size  and  length  as  the  discharge 
diminishes  and  the  sinuses  close  up.  When  there  is  but  little  discharge 
they  should  be  removed  tentatively,  for  they  often  keep  open  channels 
which  are  little  inclined  to  close.  The  removal  of  a  tube  is  often  an  ex- 
periment, and  the  surgeon  must  watch  carefully  for  signs  of  consequent 
bagging. 

In  septic  cases  good  drainage  is  of  vital  importance ;  for,  if  no  fluid 
can  collect  in  wounds  there  is  nothing  to  putrefy — there  is  no  nidus 
wherein  septic  and  infective  organisms  can  multiply.  Were  it  not  that 
infective  organisms  can  be  inoculated  upon  living  tissues,  perfect  drain- 
age would  do  away  with  the  need  for  antiseptics  ;  but  perfect  drainage 
can  rarely  be  assured. 

4.  In  the  last  paragraph  we  have  provided  against  mechanical  irrita- 
tion of  wounds.  Chemical  irritants  (antiseptics)  often  necessarily  come 
in  contact  with  wounds ;  all  unnecessary  irritations  of  this  kind,  e.g. 
syringing  of  aseptic  wounds,  must  be  avoided.  But  the  importance  of 
these  irritants  is  as  nothing  when  compared  with  that  of  septic  and 
infective  organisms  (p.  17),  as  shown  by  even  our  present  knowledge 
of  inflammation  and  accidental  wound  diseases.  Our  object  is  to  cause 
a  wound  to  heal  like  a  subcutaneous  injury  of  equal  gravity;  ordinarily 
it  does  not  do  so,  because,  through  the  broken  skin,  organisms  enter,, 
excite  irritant  decomposition  of  the  wound-fluids,  and  often  invade  the 
living  tissues. 

Garengeot,  Hunter,  and  others  taught  that  decomposition  of  discharges 
was  the  great  enemy  to  '  adhesion,'  and  many  excellent  antiseptics  were 
used  empirically  in  the  treatment  of  wounds.  But  it  was  Lister  who 
grasped  the  analogy  between  a  wound  with  its  albuminous  discharges 
and  a  flask  of  putrescible  fluid  ;  it  was  he  who  conceived  the  possibility 
of  preventing  infection  of  a  wound,  just  as  Pasteur  had  prevented  infec- 
tion of  his  flasks,  and  who  enunciated  as  the  guiding  principle  of 
surgery — '  Prevent  putrefaction  in  wounds,'  and  insisted  that  the 
causes  of  decomposition  enter  wounds  from  without.  By  years  of 
scientific  labour  Lister  elaborated  a  method  of  carrying  out  the  above 
principle  with  very  great  success ;  it  has  its  inconveniences  and  its 
weak  points,  and  many  different  modes  of  carrying  out  the  principle  of 
antiseptic  surgery  have  been  suggested  and  are  practised. 
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The  following  must  be  the  articles  of  the  creed  of  every  surgeon 
desirous  of  keeping  wounds  aseptic  : 

1.  The  causes  of  wound-diseases  come  from  external  to  the  body. 

2.  These  causes  are  micro-organisms,  and  it  is  possible  that  an  un- 
purified  finger,  instrument,  sponge,  suture,  or  anything  else  brought  into 
contact  with  a  wound  may  inoculate  it  with  the  most  deadly  bacterium. 

3.  Failures  to  maintain  asepsis  mean  that  the  precautions  are  not 
sufficiently  stringent,  and  demand  increased  care  in  the  carrying  out  of 
the  method ;  or  they  may  be  due  to  insufficiency  in  the  antiseptic  em- 
ployed. 

Two  classes  of  cases  present  themselves  for  treatment :  in  one  the 
surgeon  makes  the  wound  and  takes  precautions  to  keep  it  aseptic  ;  in 
the  other,  the  wound  is  in  existence,  and  almost  certainly  infected  before 
he  sees  it. 

The  conduct  of  an  operation  {infliction  of  a  wound)  under  Lister's 

method. 

The  smaller  the  number  of  assistants  at  an  operation  the  better ; 
only  one  should  be  allowed  to  touch  the  wound.  No  one  should  be  con- 
cerned who,  is  attending  post-mortems  or  infectious  cases  without 
changing  his  clothes.  It  is  best  to  work  with  arms  bare  to  the  elbow, 
thoroughly  cleansed  with  soap  and  water,  and  then  carbolised  (1  in  20)  : 
special  attention  must  be  paid  to  dirt  about  the  nails.  A  clean  white 
macintosh  apron  should  be  worn.  The  patient's  clothes  should  be  well 
away  from  the  wound  and  covered  by  macintoshes.  A  clean  towel  wrung 
out  of  1  in  20  should  be  placed  between  the  wound  and  the  operating 
table ;  on  this  instruments  may  rest  in  the  spray  during  the  operation. 

Purify  the  seat  of  operation  like  the  surgeon's  hands  ;  scrub  it  well. 
Hairy  parts  should  always  be  shaved,  and  are  very  difficult  to  disinfect 
thoroughly ;  all  grease  having  been  removed,  a  towel  wet  in  carbolic  (1  in 
20)  may  be  laid  on  the  part  for  an  hour  before  operation.  All  instruments 
should  be  most  carefully  cleaned  and  laid  in  a  flat  dish  of  carbolic  (1  in 
20).  Sponges  are  kept  in  1  in  20  carbolic.  During  an  operation  they 
are  simply  squeezed  dry  and  then  wrung  out  of  1  in  40  lotion.  Some 
surgeons  use  bits  of  wet  carbolic  gauze  or  salicylic  wool  instead. 

The  spray  is  now  turned  on  and  kept  playing  on  the  part  through- 
out the  operation ;  its  reservoir  is  filled  with  1  in  20  carbolic,  and  this, 
when  mixed  with  the  steam,  forms  a  solution  of  1  in  30  strength.  No 
one  must  pass  between  the  spray  and  the  wound. 

(For  all  the  above  purposes  corrosive  sublimate  (1  in  1000  or  I  in  500) 
is  more  certain  than  carbolic ;  but  the  latter  must  be  used  for  instru- 
ments and  spray.) 

The  operation  is  performed,  care  being  taken  that  nothing  not  freshly 
carbolised  approaches  the  wound ;  the  hands  of  surgeon  and  assistant 
should  be  cleansed  of  blood  occasionally  during  a  long  operation. 

If  for  any  reason  the  spray  be  stopped  during  an  operation,  cover  the 
wound  with  a  '  guard  ' — two  or  three  layers  of  close  muslin  squeezed  out 
of  1  in  40. 

Hemorrhage  having  been  checked  in  some  non-infecting  way,  the 
wound  is  drained  and  closed.  Then  a  bit  of  protective  is  laid  over  the 
wound,  and  over  this  two  or  three  layers  of  gauze  (deep  dressing),  wrung 
as  dry  as  possible  out  of  carbolic  ;  over  this  more  or  less  '  loose  gauze  '  is. 
placed,  most  in  those  directions  in  which  drainage  will  probably  take 
place  ;  lastly,  the  4  dressing,'  consisting  of  8  layers  of  gauze,  between  the 
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outermost  two  of  which  is  a  piece  of  thin  macintosh,  is  applied,  its  size 
being  proportionate  to  the  amount  of  discharge  expected,  unless  limited 
by  proximity  to  one  of  the  orifices  of  the  body.  The  dressing  is  kept  in 
place  by  the  gauze  bandage,  or,  better,  by  one  of  the  thin  white  muslin  in 
which  butter  is  wrapped  ;  this  should  be  firmly  applied.  Every  precaution 
should  be  taken  to  prevent  the  dressing  from  slipping,  and  its  own 
adhesiveness  does  much  towards  this.  Bound  the  edge  of  the  dressing 
a  bit  of  elastic  webbing  is  coiled,  and  to  it  the  edge  of  the  dressing  is 
fastened  by  safety-pins  going  through  the  macintosh  ;  the  prick  of  a  pin 
elsewhere  should  cause  the  macintosh  to  be  discarded.  If  much  dis- 
charge is  expected,  it  is  well  to  lay  over  the  dependent  edge  of  the 
dressing  a  large  pad  of  salicylic  wool,  and  to  include  it  in  the  bandage. 

Change  of  dressing's. — After  any  large  operation  the  dressing 
should  be  changed  in  twenty-four  hours,  or  earlier  if  the  discharge  is 
very  free.  Subsequent  changes  are  indicated  :  (1)  by  the  appearance  of 
discharge  at  the  edge  of  the  dressing,  and  this  should  be  carefully  looked 
for  four  times  in  twenty-four  hours  ;  (2)  by  the  dressing  having  been  on 
seven  days,  after  which  time  it  probably  contains  too  little  carbolic  to  be 
efficient ;  (3)  by  rise  of  temperature  lasting  more  than  twenty-four  hours, 
or  by  any  sudden  and  considerable  rise  ;  (4)  by  pain  or  other  symptoms 
at  the  wound  likely  to  be  relieved ;  (5)  by  the  necessity  of  shortening 
tubes,  removing  sutures,  &c. 

A  wound  which  is  doing  well  shows  no  signs  of  inflammation  nor 
of  retention  of  discharge — no  redness  of  the  edges,  no  pain,  surprisingly 
little  tenderness,  and  the  skin  lies  well  down  upon  the  deep  parts.  The 
protective  shows  no  brown  or  black  staining,  the  discharge  is  almost 
odourless,  and  after  blood  has  disappeared,  serous,  scarcely  changing  the 
colour  of  the  gauze. 

At  the  first  dressing,  unless  a  wound  is  obviously  not  draining,  the 
tubes  are  often  best  left  alone ;  subsequently,  when  their  tracks  are  marked 
out,  they  should  be  removed  and  cleaned  in  carbolic.  The  wound  and 
its  immediate  neighbourhood  should  be  gently  wiped  with  a  guard,  and 
covered  at  once  with  protective  and  deep  dressing.  Then  all  the  parts 
beneath  the  dressing,  especially  those  over  which  discharge  has  run 
to  the  edge,  must  be  similarly  washed,  and  the  dressing  completed  as 
above.  Stitches  may  be  left  in  so  long  as  they  cause  no  irritation  and 
hold  parts  together,  until  union  is  complete.  For  management  of  the 
tubes  see  p.  146. 

The  objections  to  Lister's  system  are  the  smell  of  the  carbolic  ;  its 
effect  upon  the  skin  causing  the  surgeon's  hands  to  peel,  and  often  pro- 
ducing some  eczema  on  the  patient ;  the  large  quantity  of  discharge 
which  it  excites ;  delayed  healing  from  irritation  ;  the  necessity  for 
somewhat  frequent  change  of  dressings  and  therefore  disturbance  of  the 
wound  ;  but  chiefly  its  poisonous  properties,  which  rarely  affect  the 
surgeon,  more  often  the  patient.  The  symptoms  of  poisoning  are  said 
to  be  :  mental  dulness,  or  even  unconsciousness,  headache,  slowly  react- 
ing or  fixed  pupils,  depressed  temperature,  small,  frequent  pulse,  loss  of 
appetite,  persistent  vomiting.  After  almost  all  large  operations  the 
urine  becomes  olive-green  or  deep  brown  on  standing;  colour  rarely 
altered  till  after  exposure  to  light.  All  the  symptoms  are  increased  by  the 
application  of  a  fresh  dressing:  young  children  chiefly  suffer,  adults 
rarely,  except  after  long  abdominal  operations  under  the  spray,  or  after 
energetic  attempts  to  disinfect  a  septic  cavity.  A  chronic  poisoning 
may  result  from  use  of  daily  carbolic  injections. 

For  carbolic  eczema  paint  the  part  with  salicylic  cream,  or  cover  it 


OTHER  ANTISEPTIC  DRESSINGS 


149 


•with  protective.  Poisoning  necessitates  replacement  of  carbolic  dress- 
ings by  others ;  and  the  administration  of  Glauber's  salt  freely  diluted 
is  recommended.    Dark  urine  alone  generally  passes  off  in  a  few  days. 

Severe  symptoms  and  death  are  certainly  very  rare,  but  they  do  occur, 
and  would  require  the  abandonment  of  carbolic  acid  had  we  anything 
to  replace  it.  In  efficiency  it  has  as  yet  but  one  rival :  corrosive  sub- 
limate, probably  the  most  efficient  antiseptic  which  can  be  employed 
upon  living  tissues  ;  but  it  also,  when  freely  used,  causes  poisoning  with 
dysenteric  symptoms. 

It  is  to  the  spray,  and  to  unnecessarily  free  use  of  carbolic  lotion, 
that  most  of  the  objections  to  Lister's  method  are  attributable.  Know- 
ing that  septic  organisms  are  comparatively  infrequent  in  the  air,  a  large 
number  of  the  best  surgeons  have  abandoned  the  spray,  trusting  only  to 
the  most  conscientious  disinfection  of  everything  that  comes  in  contact 
with  the  wound ;  and  they  have  shown  that  as  good  results  may  be 
obtained  without  as  with  it.  Nevertheless  there  are  certain  cases  in 
which  we  should  be  sorry  to  be  without  the  spray,  especially  in  opera- 
tions opening  the  pleura,  in  which  large  volumes  of  air  are  sucked  in 
and  the  drainage  is  often  imperfect ;  also  when  compelled  to  operate  in 
close,  crowded  districts,  the  air  must  be  regarded  with  more  dread. 

Sublimate  dressings.— Lister  himself  has  lately  had  a  few  failures 
which  led  him  to  investigate  the  relative  efficiency  of  various  gauze 
dressings,  with  the  result  that  sublimate  gauze  stood  first,  carbolic  came 
close  behind,  and  eucalyptus  distinctly  third.  Koch  has  shown  the 
sublimate  (1  per  thousand)  to  be  the  only  surgical  antiseptic  which  will 
destroy  resting  spores  by  short  contact,  such  as  washing  the  hands  in  it. 
This  body  is  accordingly  being  used  largely  as  lotion  of  1-500,  1- 1000, 
1-5000,  and  also  in  gauze  and  wool  dressings :  either  no  spray  or  the 
carbolic  is  used.  It  is  the  antiseptic  preferred  by  many  surgeons 
(v.  Bruns,  MacCormac) ;  but  severe  poisoning  has  occurred,  and  com- 
plaints of  irritation  of  the  skin  are  frequent. 

Eucalyptus  gauze  is  a  fragrant  and  good  substitute  for  carbolic, 
but  a  little  clearer. 

Having  gone  far  towards  extinguishing  sepsis,  surgeons  of  late  years 
have  striven  to  obtain  also  complete  rest  for  wounds  by  means  of  per- 
manent dressings.  These  consist  of  highly  absorbent  materials,  such 
as  absorbent  cotton-wool,  wood-wool,  jute,  peat,  moss — impregnated  with 
a  non-volatile  antiseptic — salicylic  acid,  iodoform,  sublimate ;  in  large 
quantities  of  these  the  part  is  enveloped  far  on  all  sides  of  the  wound, 
and  provision  for  drainage  having  been  made,  a  bandage  is  applied  so  as 
to  keep  up  uniform  moderate  pressure  on  the  wound.  Oozing  is  checked, 
the  parts  are  kept  closely  in  contact  at  a  uniform  temperature,  and  such 
discharge  as  escapes  is  rapidly  dried  up  and  kept  sweet  whilst  moist. 
These  dressings,  except  the  sublimated,  are  not  to  be  relied  upon  when  the 
discharge  is  necessarily  very  free  ;  one  of  the  previous  dressings  should 
then  be  used  until  the  discharge  is  less. 

The  work  of  every  dressing,  i.e.  the  amount  of  discharge  it  has  to  keep 
sweet,  is  rendered  lighter  by  the  rubbing  of  a  little  iodoform  in  fine 
crystals  upon  the  raw  surfaces.  This  drug  is  by  no  means  powerful 
as  an  antiseptic,  moving  organisms  being  found  in  discharges  distinctly 
coloured  by  it :  but  it  greatly  reduces  the  quantity  of  discharge  from 
fresh  and  other  wounds,  and  with  a  little  help  from  the  dressing, 
will  prevent  putrefaction  by  rendering  the  fluids  too  inspissated.  A 
gauze  and  a  wool  are  prepared.  It  is  an  insidious  poison,  causing 
loss  of  appetite,  nausea,  vomiting — perhaps  severe,  restlessness,  sleep- 
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lessness,  delirium,  rapid  wasting,  and  a  small  frequent  pulse ;  iodine  is 
usually  found  in  the  urine.  More  rarely,  especially  in  the  young  and 
old,  symptoms  of  cerebral  meningitis  appear  running  on,  after  a  short 
stage  of  irritation,  to  general  or  local  paralysis.  Nothing  nervous  is 
found  post-mortem  ;  but  often  the  heart,  liver,  and  kidneys  are  fattily 
degenerated.  To  prevent  such  symptoms,  not  more  than  5j.  should  be 
applied  in  children,  not  more  than  5ij.  in  adults.  It  is  very  slowly 
dissolved,  so  care  must  be  taken  in  repeating  the  dose. 

Iodoform  is  of  especial  value  in  tubercular  cases  after  sharp  spooning, 
resection,  &c,  appearing  to  exercise  a  specific  influence ;  the  operations 
are  done  with  all  antiseptic  precautions,  and  iodoform  applied  when 
bleeding  is  stopped.  Nothing  compares  with  it  in  its  power  of  keeping 
sweet  wounds  about  the  mouth,  vagina,  and  rectum,  usually  so  disgust- 
ingly offensive.  As  a  permanent  dressing,  iodoform  wool  is  much 
dearer  than  salicylic  and  no  more  efficient. 

Should  symptoms  of  poisoning  arise,  wash  away  all  iodoform  with 
some  mild  antiseptic  lotion,  and  they  will  generally  subside. 

Salicylic  acid  in  lotion  (1-300),  in  powder,  in  wool,  or  in  ointment 
of  varying  strength,  up  to  3j.  ad  ^j.,  is  very  useful — the  lotion  for  irri- 
gation, the  powder  for  foul  sores,  the  wool  as  a  permanent  dressing,  the 
ointment  for  ulcers,  especially  lupus.    Poisoning  may  be  produced. 

Boracic  acid  in  saturated  lotion,  in  powder,  in  lint  or  wool,  is  an 
excellent  unirritating  antiseptic  for  slight  cases,  which  can  easily  be 
kept  dry ;  or,  frequently  changed,  it  acts  well  in  severe  cases,  as  a  cold 
compress  or  hot  fomentation.  Boracic  ointment  is  very  useful  as  a 
dressing  and  for  smearing  parts  near  orifices — e.g.  in  circumcision,  when 
it  prevents  wetting  of  the  wound ;  also  in  burns.  It  does  not  cause 
poisoning. 

These  are  the  chief  antiseptics  used  at  present,  but  many  other 
bodies  are  being  tried.  The  desideratum  is  a  perfectly  unirritating,  non- 
poisonous  body,  which  instantly  destroys  all  organisms,  which  is  free 
from  unpleasant  properties,  and  is  usable  in  all  the  forms  required  for 
surgical  purposes. 

Infected  wounds.— When  a  wound,  abscess-cavity,  &c,  is  infected 
before  the  surgeon  sees  it,  attempts  may  be  made  to  disinfect  it  :  if  only 
an  hour  or  two  old,  such  a  wound  as  a  compound  fracture  (q.v.)  may  gene- 
rally be  rendered  quite  sweet,  but  after  days  success  is  very  doubtful. 

In  cases  of  spreading  septic  suppuration  and  gangrene  seen  early, 
the  success  of  attempts  to  disinfect  depends  entirely  upon  the  possibility 
of  opening  up  the  whole  diseased  area  and  applying  strong  antiseptics 
to  it.  The  agents  generally  used  are  chloride  of  zinc  (see  p.  127),  1  in 
20  ;  carbolic,  or  sublimate,  1  in  500.  All  necrosed  and  putrid  tissue,  clots 
and  discharge,  must  first  be  cut  and  washed  away  by  a  mild  lotion,  and 
then  the  strong  application  thoroughly  made.  Such  cases  should  be 
dressed  antiseptically  every  day,  and  left  gaping  widely- till  all  chance 
of  recurrence  is  over.  A  little  iodoform  may  be  rubbed  on  the  most 
suspicious  parts.  In  some  cases  of  putrid  discharge  which  cannot  be 
drained  freely,  constant  irrigation  with  permanganate  of  potash,  strong 
in  proportion  to  the  stench,  or  other  mild  antiseptic — iodine,  boracic 
acid,  thymol,  salicylic  acid — may  be  tried. 

Cases  of  complete  disunion. — If  a  small  part,  e.g.  a  last 
phalanx  or  tip  of  the  nose,  be  cleanly  cut  off,  fix  it  on  again  as  soon 
as  possible,  with  a  continuous  fine  suture,  and  keep  up  its  temperature 
with  wool.  Even  after  separation  for  some  time,  it  may  reunite  if  well 
washed  with  warm  boracic  lotion  and  applied  closely  to  a  perfectly  clean 


OPEN,   CONTUSED,   AND  PUNCTURED  WOUNDS 


151 


surface.  A  case  is  related  of  firm  union  of  the  last  phalanx  of  the 
middle  finger  after  one  and  a  half  hour's  separation.  (Bailey,  Ed.  •  Med. 
and  Surg.  Journ.,'  July  1815.) 

Open  wounds. — Wounds  with  loss  of  substance,  or  which  cannot 
for  any  reason  be  brought  together,  are  to  be  treated  upon  the  lines 
laid  down  above,  some  antiseptic  dressing  being  applied,  and  a  portion 
of  it  laid  between  the  flaps  if  it  is  desirable  to  prevent  their  union. 
They  heal  by  granulation ;  but  if  carefully  covered  with  protective,  kept 
sweet,  and  not  irritated  by  chemicals,  the  granulating  surface  will  yield 
no  pus. 

Contused  wounds. — Add  a  wound  to  the  degrees  of  contusion  de- 
scribed in  Chap.  XIII.  and  we  have  contused  wounds  varying  from  a  bruise 
and  an  abrasion  to  the  crushing  off  of  a  part.  Such  wounds  have  torn, 
irregular  edges,  limp,  little  retracted,  and  often  obviously  ecchymosed ; 
they  bleed  little.  Usually  the  edges  are  not  in  a  condition  to  unite  by 
first  intention. 

To  the  danger  of  gangrene  from  primary  injury  to  vessels,  we  now 
have  also  the  danger  of  septic  inflammation,  greatly  increasing  the 
difficulty  of  circulation  and  the  probability  of  gangrene  ;  for  the  parts 
being  much  damaged  and  infiltrated  with  blood  and  fluid  for  long  dis- 
tances prove  a  most  suitable  nidus  for  the  causes  of  spreading  inflamma- 
tions. 

Treatment. — If  gangrene  must  occur  from  injury  to  vessels,  or  if 
the  soft  parts  are  so  extensively  destroyed  that  the  wound  could  not 
heal,  or  would  not  leave  a  useful  limb  if  it  did,  amputate  as  in  simple 
contusion.  Otherwise  disinfect,  make  free  counter  openings,  drain,  bring 
the  wound  together  carefully,  and  try  to  save. 

If  seen  when  diffuse  cellulitis  or  spreading  gangrene  has  set  in, 
see  pp.  126,  127  for  treatment. 

lacerated  wounds  are  very  like  the  above,  but  are  caused  by 
tearing  instead  of  crushing.    Treat  similarly. 

Punctured  wounds. — The  whole  danger  of  these,  apart  from 
danger  due  to  structures  injured,  depends  upon  decomposition  of  retained 
discharges  which  are  forced  by  tension  into  the  areolar  planes,  &c, 
exciting  diffuse  inflammation. 

Treatment. — Gently  pass  a  tube  to  the  bottom  of  the  wound  and 
disinfect  thoroughly ;  put  in  a  drainage  tube  almost  to  the  bottom  for 
24-36  hours,  when  almost  all  discharge  should  have  ceased.  But  if  it 
become  purulent  the  tube  must  be  retained.    Treat  cellulitis  as  usual. 

Poisoned  wounds  are  dealt  with  in  separate  articles. 

In  the  treatment  of  wounds  of  all  kinds  the  general  principles  laid 
down  under  incised  must  be  acted  upon.  If  no  antiseptics  are  at  hand, 
perfect  drainage,  complete  rest,  uniform  pressure,  and  dryness  must  be 
aimed  at ;  and  in  large  wounds,  the  surgeon  will  often  do  well  to  employ 
the  '  open  method.'  Introduce  sutures  at  the  time  of  operation,  but 
leave  the  wound  open  for  several  hours  to  '  glaze ' ;  close  when  most  dis- 
charge has  ceased,  use  no  dressing,  but  with  a  dry  rag  occasionally  wipe 
away  any  oozing  from  gaps  purposely  left  at  the  angles  or  between 
sutures. 

General  treatment. — A  patient  with  a  severe  wound  should  be 
kept  in  bed  under  the  best  hygienic  conditions  obtainable.  His  diet 
should  be  simple  and  nutritious ;  so  long  as  he  is  afebrile  he  may 
take  fish  or  meat.  Stimulants  are  unnecessary  except  in  cases  of 
collapse. 

The  temperature  should  be  recorded  two  to  six  times  a  day. 
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The  Healing  of  Wounds. 

In  almost  all  parts  this  is  effected  by  the  formation  of  vascular  con- 
nective tissue  ;  the  reproduction  of  special  tissues,  as  muscle  or  nerve 
which  may  have  been  divided,  is  a  secondary  phenomenon. 

There  are  two  sources  of  connective  tissue — the  pre-existing  connec- 
tive tissue  corpuscles,  and  leucocytes.  Adult  connective  tissue  cells  do 
not  proliferate  because  the  stimuli  to  growth — especially  food-supply — is 
sufficient  only  to  maintain  them  in  statu  quo  ;  in  other  words,  the 
tendency  to  grow  in  the  prime  of  life  is  just  balanced  by  the  hindrances 
to  grow,  such  as  pressure  of  the  cells  against  each  other.    In  wounds, 

the  injured  vessels  permit  free  escape  of 
fluid  and  leucocytes,  whilst  pressure  in 
the  tissues  is  lessened. 

There  are  really  only  two  ways  in 
which  wounds  heal —  by  the  first  intention 
and  by  the  second  intention  or  granula- 
tion. These  modes  differ  only  in  the 
amount  of  the  round-celled  exudation 
by  which  they  are  characterised  :  when 
irritation  of  the  wound-surfaces  is  re- 
duced to  a  minimum,  both  as  regards  its. 
intensity  and  duration,  the  amount  of 
inflammatory  exudation  is  microscopic  ; 
but  when  irritation  is  prolonged,  and 
perhaps  also  intense,  as  when  wounds 
gape  or  cannot  be  brought  together,, 
round-celled  exudation  is  very  free, 
granulation  tissue  being  produced  in 
macroscopic  quantity. 

A  knife  producing  a  wound  irritates, 
intensely  the  tissues  through  which  it 
passes,  and  probably  kills  a  microscopic 
layer  on  each  side.  Bleeding  from  small 
vessels  and  capillaries  is  soon  stopped 
by  their  being  thrombosed  up  to  the 
first  collateral  branch ;  but  in  large 
wounds  from  slight  oozing,  escape  of 
red  corpuscles  through  vessel  walls,  or 
expression  of  them  from  clots,  the  dis- 
charge continues  bloody  for  some  hours* 
In  smaller  wounds  it  soon  becomes  red- 
dish-yellow. At  first,  if  the  wound  is 
left  open,  the  cut  tissues  can  be  dis- 
tinctly seen,  but  in  an  hour  or  two  these 
become  indistinct  owing  to  the  formation 
over  them  of  a  thin  layer  of  lymph 
which  glazes  the  surface  and  is  of 
reddish -grey  colour.  It  consists,  of 
course,  of  closely  packed  leucocytes  in 
scarcely  perceptible  fibrin,  both  of 
which  continue  to  escape  from  the 
vessels  so  long  as  irritation  continues.  '  If  now  the  surfaces  be  accurately- 
brought  together,  the  lymph  on  them  blends  and  glues  the  two  sides  to 
each  other.   Living  tissue  is  now  in  contact  with  living  tissue,  irritation 


Pig.  47.— Section  of  a 

wound  on  fourth  day  ;  healing  by 
first  intention,  death  from  double 
pneumonia.  The  wound  is  torn 
open  above ;  elsewhere  it  is  easily 
traced,  the  edges  being  somewhat 
displaced  so  that  fat  on  the  left 
lies  against  cutis  on  the  right. 
Note  how  little  exudation  there  is. 
e,  epidermis ;  /,  fat ;  v,  vein  ;  s.g., 
sweat-gland  ;  n.c,  red  corpuscles. 
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soon  dies  away,  and  exudation  ceases.  This  is  the  first  stage  of  union  by 
the  first  intention ;  with  proper  precautions  the  wound  may  be  brought 
together  at  once,  instead  of  being  left  open  to  glaze.  The  very  small 
portions  of  tissue  killed  in  incised  wounds  are  absorbed.  This  tempo- 
rary union  is  now  replaced  by  the  per- 
manent, which  is  simply  new  connective 
tissue  developed  from  leucocytes  and 
from  the  fixed  cells  of  the  tissue,  this 
being  preceded  by  development  of 
vessels  which  speedily  meet  across  the 
incision  (p.  29).  It  is  these  rapidly 
developed  vessels  which  maintain  the 
vitality  of  small,  completely  separated 
parts  (finger-tip,  point  of  nose)  when  they 
are  replaced.  In  cases  of  union  by  first 
intention  it  is  often  difficult  to  see  what 
holds  the  cut  surfaces  together  (Fig.  47) ; 
small  clumps  of  cells  lie  here  and  there, 
in  loose  or  vascular  parts  of  the  tissues 
on  each  side  of  the  cut,  which  is  marked 
by  a  narrow  line  of  fibrin,  red  corpuscles, 
and  leucocytes.  The  epithelium  soon 
grows  across  the  narrow  gap  on  the  sur- 
face, whilst  development  of  fibro-blasts 
and  connective  tissue  (p.  29),  together 
with  absorption  of  fibrin  and  blood,  go 
on  in  deeper  parts.  It  is  cases  like  these 
probably  which  have  been  described  as 
cases  of  immediate  union,  in  which 
the  tissues  are  supposed  to  unite  directly 
without  any  intermediate  substance ; 
probably  this  never  occurs. 

In  union  by  first  intention,  the  first 
stage  is  complete  in  twenty-four  hours, 
the  second  in  one  to  two  weeks. 

When  it  occurs  aseptically,  absolutely 
no  clinical  signs  of  inflammation  are 
present ;  under  other  circumstances 
there  may  be  slight  redness  and  swelling 
of  the  edges.  Inflammation  running 
beyond  this  prevents  union. 

Healing-  by  granulation  (second  intention). — If  instead  of  closing 
the  wound  we  allow  it  to  gape,  it  will  be  exposed  to  constant,  though  it 
may  be  slight,  irritation  from  dressings,  discharges,  &c.  The  surface 
becomes  infiltrated  with  small  round  cells,  capillary  loops  spring  from 
the  vessels  of  the  part,  and  grow  towards  and  at  right  angles  to  the 
surface.  The  cells  become  massed  round  them  and  form  granulations 
(p.  38) ;  and  the  cells  eat  up  or  cast  off  any  sloughs  which  may  exist. 
The  wound  is  now  a  healing  ulcer  (p.  39).  The  nature  of  the  discharge 
— purulent  or  serous — varies  with  the  irritation  to  which  the  surface 
is  subjected.  A  wound  may  heal  by  granulation  without  forming  any 
pus. 

Healing  beneath  a  scab. — Sometimes  when  the  discharge  from  a 
wound  with  loss  of  substance  is  slight,  it  dries  and  forms  a  scab,  which, 
in  uninfected  wounds,  is  non-irritating  and  protects  the  wound  from 


Fig.  48.— Section  of  a  breast  wound 
on  thirteenth  day  :  death  from 
septicaemia.  Union  of  granula- 
ting surfaces.  The  uniting  mass 
is  not  sufficiently  cellular. 
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irritation  from  without.  The  processes  of  granulation  and  skinning 
over  go  on  beneath  it,  and  all  is  complete  when  the  scab  falls  off  or  is 
removed.    Very  rarely  large  wounds  heal  thus  in  man. 

Healing-  of  two  granulating-  surfaces. — When  two  such  surfaces 
are  brought  into  close  contact,  they  grow  together ;  the  tissue  develops 
into  scar-tissue,  as  usual.  Frequently,  when  union  by  first  intention 
has  failed,  parts  are  held  together  by  sutures,  &c,  and  ultimately  granulate 
and  unite  as  above  said  (Fig.  48).  No  line  can  be  drawn  between  union 
by  first  intention  and  union  of  granulating  surfaces. 

The  smaller  the  amount  of  inflammatory  tissue,  the  more,  probably, 
do  the  fixed  cells  of  the  part  do  towards  repair ;  also  the  scar  is  smaller 
and  the  contraction  less  under  these  circumstances.  Union  by  first  in- 
tention is  therefore  aimed  at  in  almost  all  cases. 

A  scar  differs  from  the  surrounding  connective  tissue  in  being 
denser,  less  vascular,  free  from  lymphatics,  and  also  from  elastic  fibres. 
The  epithelium  over  it  is  often  thinner  than  elsewhere,  and  no  papillae, 
hair  bulbs,  or  glands  are  developed.  Its  surface  is  therefore  smooth  and 
dull  white  as  a  rule,  and  its  substance  is  firm  and  unyielding.  A  few 
weeks  after  union  by  first  intention,  however,  it  may  be  quite  impossible, 
even  with  the  microscope,  to  trace  the  course  of  an  incision  through 
connective  tissue ;  and  the  tendency  of  all  scars  in  the  course  of  many 
years  is  to  become  more  and  more  like  normal  tissue.  On  the  surface, 
however,  the  naked  eye  will  probably  never  fail  to  discover  the  scar  left 
by  a  wound  which  has  fairly  penetrated  the  skin,  relative  pallor  being 
most  important. 

Diseases  of  scars.— Most  scars  are  tender  for  some  time  after 
their  formation ;  but  this  may  be  acute  and  enduring  and  accompanied 
by  spontaneous  pain.  Perhaps,  a  nerve  is  pressed  upon  and  irritated  by 
the  scar  tissue.    Excision  is  the  treatment. 

Scars  are  weak  points,  and  break  down  under  slight  irritation  into 
ulcers  which  are  slow  in  healing.    Rest  is  very  important. 

In  their  early  stages  there  is  excess  of  tissue  in  scars ;  this  shrinks 
and  depression  results.  But  sometimes,  instead  of  this,  scar  tissue 
grows  into  prominent  rounded  ridges  of  pale  reddish  colour,  which  are 
very  disfiguring.  This  state  of  scars  is  called  false  cheloid,  and  is 
specially  common  after  burns.  Its  cause  is  not  known.  The  scar  may 
sometimes  be  excised,  and  an  endeavour  made  to  procure  union  by  first 
intention. 

Scars  are  not  very  uncommon  seats  of  epithelioma. 


CHAPTER  XV. 

GUNSHOT  WOUNDS. 
SECTION  I. — GENERAL  DESCRIPTION. 

Definition. — Under  the  term  gunshot  wounds  are  included  all 
injuries  caused  by  shot  and  other  substances  discharged  from  firearms, 
by  fragments  of  stone  or  splinters  of  wood  struck  thereby,  and  by  the 
bursting  of  firearms  and  of  shells. 

A.  Cannon-shot  for  the  first  twelve  or  fourteen  hundred  yards  de- 
stroys everything  that  opposes  its  course.   If  it  strike  a  limb  it  either  car- 


VAKIETIES  OF  GUNSHOT  WOUNDS 


155 


Ties  away  or  completely  smashes  it,  pulpifying  all  tissues  with  which  it 
comes  into  contact.  The  shock  in  such  cases  is  always  very  severe,  and 
often  fatal  of  itself.  The  haemorrhage  is  usually  slight :  a  gush  of  blood 
escapes  at  the  moment  the  injury  is  inflicted,  but  the  torn  vessels  soon 
retract,  and  the  bleeding  for  a  time  is  stopped.  There  were  a  few  in- 
stances during  the  Crimean  campaign  in  which  fatal  haemorrhage  from 
the  femoral  artery  was  caused  by  cannon-shot  injuries. 

When  the  shot  has  lost  a  portion  of  its  impetus,  the  injury  which  it 
inflicts  is  often  even  greater.  Instead  of  going  right  through,  or  carrying 
away,  the  part  struck,  it  will  allow  its  course  to  be  changed  by  objects 
which  it  may  meet  in  its  way,  and  thus  gives  rise  to  wider  and  more 
serious  injuries. 

This  happened  in  the  case  of  a  private  in  the  1st  Eoyals,  working 
in  the  trenches  before  Sebastopol.  He  was  in  the  act  of  shovelling  up 
some  earth,  with  his  body  bent,  and  his  right  hand  holding  the  handle 
of  the  shovel,  low  down  in  front  of  the  space  between  his  legs.  In  this 
position  he  was  struck  by  a  round  shot.  It  shattered  his  arm,  leaving 
it  hanging  only  by  the  integuments,  and,  passing  between  the  thighs, 
tore  away  from  each  of  them  a  large  mass  of  the  integuments  and 
muscles,  and  laid  bare  the  femoral  artery  on  one  side.  It  carried  in 
front  of  it  the  penis,  scrotum,  and  anus,  and  a  large  portion  of  the  glutaei 
of  one  side. 

Cannon-shot  when  nearly  spent  may  produce  severe  injury  without 
breaking  the  skin,  just  as  happens  in  buffer-accidents  (p.  141).  Bones  may 
"be  broken,  or  the  deep  tissues  so  contused  as  to  lead  to  severe  sloughing. 
However  near  the  end  of  its  career  a  round  shot  may  be,  it  still  carries 
destruction  with  it ;  and  many  a  soldier's  foot  has  been  knocked  off, 
when  put  out  to  stop  a  shot  slowly  ricochetting  along  like  a  cricket- 
ball. 

A  round  shot  rarely  lodges,  yet  after  Balaklava  a  six-pounder  was 
found  in  a  man's  ham,  with  but  little  distortion  of  the  limb. 

Wind-contusion. — No  one  now  believes  that  injuries  can  be  pro- 
duced by  the  commotion  of  the  air  caused  by  the  passage  of  balls  which 
go  near  without  touching.  The  injuries  in  question  were  generally  sub- 
cutaneous and  often  very  severe — viscera,  soft  parts,  and  bones  being 
often  crushed  and  torn.  They  were  due  to  actual  contact  with  a  spent 
hall. 

It  must  be  added  that  cannon-shot  are  seldom  fired  on  the  battle-field 
in  modern  warfare. 

Shells. — If  a  shell  strikes  anything  before  its  explosion,  it  produces 
effects  similar  to  those  of  round  shot.  After  it  has  burst,  the  wounds 
inflicted  by  its  fragments  are  not  so  severe  as  those  of  cannot-shot, 
although  they  certainly  rank  next  in  the  amount  of  damage  they  pro- 
duce. The  large  irregular  masses  of  iron  often  cause  the  most  fearful 
contusions  and  lacerations  of  the  tissues,  and  comminution  of  the  bones. 
In  the  Crimea,  the  bursting  of  one  howitzer  shell  caused  ten  admissions 
into  hospital,  and  of  the  men  so  admitted  seven  lost  an  arm  or  leg. 
The  English  artillery  fire  '  shrapnel  shells,'  which  burst  on  touching 
the  ground,  and  vomit  forth  a  number  of  bullets  with  which  they  are 
loaded. 

Rifle-bullets. — The  largest  number  of  wounds  in  any  engagement 
is  from  bullets.  Until  the  Crimean  war,  the  round  leaden  ball,  fired 
from  a  plain  or  rifled  barrel,  was  the  only  one  in  common  use.  Now, 
however,  its  place  has  been  supplied  by  conical  balls  which,  being  pro- 
jected with  much  greater  force,  are  capable  of  passing  through  one  or 
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two  men,  and  lodging  in  the  body  of  a  third.  They  do  not  deviate  from 
their  course  to  the  extent  that  the  round  balls  sometimes  did.  What 
they  strike  they  usually  perforate,  in  some  cases  drilling  through  bones, 
in  others  producing  severe  comminuted  fractures.  They  lodge  much 
less  frequently  than  the  round  ones.  Again,  the  ball  may,  if  the  force  is 
nearly  expended,  lodge  in  the  cancellous  tissue  of  a  bone,  and  form  for 


Pig.  49.1  Pig.  50.2  Pig.  51. 3  Fig.  52.4 


itself  a  space  in  which  it  may  be  easily  moved,  but  from  which  it  is 
with  great  difficulty  extracted.  Sometimes  a  ball  will  strike  a  bone 
longitudinally,  and  channel  a  long  groove  without  fracturing  the  bone. 

Small  shot,  discharged  from  a  fowling-piece  or  pistol,  produce 
different  effects,  according  to  the  distance  at  which  they  strike.  If  the 
distance  is  great,  they  will  be  scattered  and  fall  singly ;  peppering  the 
victim  smartly,  but  not  penetrating  beyond  the  subcutaneous  tissue,  nor 
doing  much  harm  unless  one  of  them  strike  the  eye.  But  if  the  distance 
is  small,  so  that  they  strike  en  masse,  their  effects  are  far  more  de- 
structive than  those  of  a  bullet,  for  they  spread  in  the  flesh,  and  so  cause 
greater  laceration,  besides  the  mischief  arising  from  their  lodgment  in 
the  tissues. 

Though  there  may  be  no  ball  in  a  gun  or  pistol,  yet  the  wadding- 
may  act  as  one,  if  the  piece  is  discharged  close  to  the  body.  The  surgeon 
in  civil  practice  who  examines  a  gunshot  wound  perhaps  inflicted  with 
intent  to  murder,  should  always  save  the  wadding  if  he  finds  any,  as  it. 
may  afford  a  clue  to  the  perpetrator  of  the  deed.  All  gunshot  injuries 
at  close  quarters  may  be  complicated  with  severe  burns  from  the  explo- 
sion of  gunpowder. 

Occasionally  portions  of  clothing  or  accoutrements,  money  from  the 
pockets,  or  even  pieces  of  bone  from  other  soldiers'  bodies,  are  carried 
by  the  shot  into  the  wound  and  lodged. 

Course  of  balls. — Any  trifling  obliquity  of  surface,  or  difference  of 
density  in  the  part  which  it  traverses,  may  cause  a  round  ball  to  take 

1  Pig.  49. — Bullet  with,  which  the  shrapnel  shell  is  charged,  weight  510  grains, 

2  Pig.  50. — Martini-Henry  rifle  bullet  used  in  England,  weight  480  grains. 

3  Pig.  51.— Chassepot  bullet  used  by  the  French,  weight  380  grains. 

4  Pig.  52. — Prussian  needle-gun  bullet,  weight  500  grains.  The  mitrailleuse  bulleft 
weighs  765  grains.  MacCormac  says  that  no  cases  of  wounds  from  a  mitrailleuse  bullet, 
came  under  his  notice  at  Sedan,  hence  that  the  mitrailleuse  either  failed  to  hit,  or  else 
was  fatal  on  the  spot.  On  the  other  hand,  an  account  is  given  of  one  (German)  soldier, 
struck  by  thirty-two  mitrailleuse  bails  and  surviving  (Woodman  and  Tidy,  'Forensic 
Medicine,'  London,  1877).  In  civil  life  the  surgeon  will  probably  have  to  attend  to 
revolver  wounds. 
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a  most  circuitous  route.  An  officer  in  the  Crimea  was  struck  on  the 
abdomen  by  a  musket  ball.  It  impinged  against  a  button  of  his 
trousers,  which  it  bent  double.  This  served  to  change  its  direction, 
and  instead  of  passing  into  the  cavity  of  the  abdomen,  it  travelled 
downwards  between  the  abdominal  muscles,  and  lodged  deeply  in  the 
upper  part  of  the  thigh. 

A  round  ball  may  enter  on  one  side  of  the  head,  chest,  or  abdomen, 
and  pass  out  at  a  point  exactly  opposite,  just  as  if  it  had  gone  entirely 
through  the  cavity.  In  such  instances,  it  is  generally  deflected  by  bone, 
and  guided  round  the  part  by  the  elastic  resistance  of  the  obliquely 
placed  skin.  Sometimes  it  makes  a  complete  circuit,  as  in  the  case  of  a 
friend  of  Dr.  Hennen,  who  was  struck  about  the  pomum  Aclami  by  a 
bullet,  which  passed  completely  round  the  neck,  and  was  found  lying  in 
the  very  orifice  at  which  it  entered.  Similarly,  balls  will  pass  along 
concave  surfaces,  being  constantly  slightly  deflected  by  them ;  thus,  a 
soldier  may  be  struck  on  the  wrist,  when  the  arm  is  bent  in  the  act  of 
firing,  and  the  ball  may  graze  along  the  arm,  and  fly  off  at  the  shoulder ; 
or  a  ball  may  glide  along  the  inner  surface  of  the  peritoneum  or  pleura, 
and  pass  out  or  lodge  near  the  spine.  But  conical  balls  are  rarely 
turned  aside. 

If  a  ball  has  passed  through  a  part,  an  orifice  of  entrance  and  one  of 
exit  is  usually  found.  With  the  old  round  bullet  it  commonly  happened 
that  the  orifice  of  entrance  was  smaller,  with  its  edge  inverted.  That  of 
exit  was  larger  and  more  ragged,  with  its  edge  somewhat  everted.  But 
the  new  rifle  balls  are  propelled  with  such  velo- 
city, that  if  they  pass  clean  through  the  soft 
parts,  it  is  impossible  to  tell  one  orifice  from  the 
other.  If,  however,  the  speed  of  the  ball  be 
diminished,  we  may  have  the  classical  appear- 
ances of  its  ingress  and  egress  well  marked,  or  if 
the  bullet  in  its  course  through  the  limb  has 
struck  against  the  bone,  and  become  misshapen. 

The  ball  in  its  passage  through  a  part  leaves 
a  track  which  is  often  indicated  by  a  bluish  or 
dusky-red  line  or  wheal  on  the  skin,  or  sometimes 
by  a  peculiar  emphysematous  crackling.  Along 
this  track  the  tissues  are  bruised  and  broken 
down,  and  their  vitality  greatly  impaired,  and 
lying  in  different  parts  of  it  are  the  fragments  of  foreign  bodies  which 
the  bullet  may  have  carried  before  it.  A  ball  of  soft  lead  like  the 
Enfield,  which  flattens  considerably  on  striking  bone,  seems  to  cause 
more  extensive  splitting  than  the  harder  Martini-Henry  ball. 

Lodgment  and  extraction  of  halls. 

Xaodgment  of  balls. — Shot  do  not  always  penetrate.  A  ball  may 
produce  a  furrowed  wound,  or  if  nearly  spent  a  contused  wound  only. 
Most  wounds  are,  however,  penetrating,  and  the  bullet  may  or  may  not 
lodge.    It  is  always  important,  and  usually  easy,  to  ascertain  this  point. 

1  Fig.  53,  due  to  E.  W.  Parker,  represents  a  round  bullet,  so  altered  in  shape  and 
increased  in  area  on  passing  out,  that  it  naturally  made  a  large*-  and  more  jagged  exit 
hole.  It  traversed  the  thigh,  struck  against  the  femur,  which  it  furrowed  but  did  not 
break,  and  was  found  in  the  man's  boot.  The  arrest  of  the  motion  of  bullets  probably 
heats  them  sufficiently  to  soften  the  metal.  (C.  A.  Gordon,  'Lessons  from  the  Franco- 
Prussian  War,'  London,  1873,  p.  105.) 
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If  there  is  but  one  hole,  the  bullet  has  probably  lodged,  but  not  al- 
ways ;  very  rarely  it  may  have  escaped  by  the  hole  at  which  it  entered, 
(p.  157) ;  or  it  may  have  struck  a  firm  substance  and  recoiled,  or  it  may 
have  penetrated  and  have  fallen  out  later ;  thus  a  ball  drove  a  piece  of 
bone  into  the  brain,  and  fell  out  of  the  wound  afterwards.  In  some 
cases,  from  lack  of  resistance  behind  it,  a  ball  has  not  perforated  a  fold 
of  linen,  or  silk  handkerchief,  but  has  carried  it  3  or  4  inches  into  the 
wound  ;  on  drawing  the  pocket  out,  the  ball  comes  with  it.  The  ex- 
plosion of  the  powder  alone  may  make  a  hole. 

But  if  there  are  two  holes,  it  must  be  considered  whether  they  are 
produced  by  the  entrance  and  exit  of  one,  or  by  the  entrance  of  two 
distinct  balls.  Thus  a  soldier  presented  himself  with  two  shot-holes, 
one  on  the  outside  of  the  ankle,  the  other  near  the  trochanter  ;  but 
both  were  caused  by  the  same  ball,  which  entered  at  the  ankle  when 
the  foot  was  raised  in  running.  Again,  a  soldier  ascending  a  scaling- 
ladder  was  wounded  in  the  right  arm,  and  the  ball  was  found  under  the 
skin  of  the  opposite  thigh. 

Sometimes  a  ball  splits  from  defect  in  casting,  or  from  striking  some 
sharp  bony  ridge,  as  the  shin,  vomer,  or  edge  of  a  fractured  bone,  and  the 
pieces  may  escape  by  distinct  openings  ;  or  though  one  bit  may  have 
been  extracted,  another  may  be  lodged,  and  may  have  injured  important 
vessels  or  nerves.  This  must  ever  be  borne  in  mind  ;  for  frequently 
large  masses  of  metal  are  impacted  in  the  substance  of  a  part  without 
much  external  sign  of  their  presence. 

Detection  and  extraction  of  balls  and  foreign  bodies. — It  is 
of  the  greatest  importance  for  the  future  well  doing  of  the  patient,  that 
any  ball  or  foreign  body  which  may  have  lodged  should  be  removed. 
A  most  careful  examination  should  be  made  as  soon  after  the  injury 
as  possible,  before  swelling  and  oedema  have  come  on.  It  should  include 
(1)  a  most  careful  palpation  of  the  part,  and  (2)  exploration  with  the 
right  forefinger,  aided  by  counter-pressure  with  the  other  hand,  the 
wound  being  enlarged,  if  need  be.  The  examination  should  be  made 
thoroughly  and  once  for  all,  and  the  patient  should  always  be  placed 
as  nearly  as  possible  in  the  position  in  ivhich  he  ivas  struck. 

Where  the  finger  is  too  short,  use  a  12-inch  probe. 

Often  a  hard  body  is  felt  by  the  probe,  but  no  clear  evidence  may  be 
thus  obtained  as  to  whether  it  is  exposed  bone  or  a  leaden  ball.  The 


Fig.  54. — Nelaton's  probe. 


famous  case  of  Garibaldi  gave  rise  to  great  difference  of  opinion  as  to 
whether  a  ball  were  lodged  or  not  in  the  tibia  near  the  ankle-joint. 
Nelaton  discovered  the  ball  by  means  of  a  probe,  the  point  of  which 
carried  a  bit  of  unglazed  porcelain  (Fig.  54).  The  rough  surface  of  this 
brought  away  stains  of  lead  when  it  had  been  rubbed  upon  the  bullet  for 
a  short  time,  and  their  nature  was  chemically  demonstrated.  This  is. 
not  infallible.  T.  Holmes  ('  Treatise  on  Surgery,'  London,  1875,  p.  304) 
shows  that  the  bullet,  in  passing  over  a  bone,  may  leave  a  streak  of  lead 
upon  it,  which  may  be  taken  up  by  the  porcelain  and  so  lead  to  the 
mistaking  bone  for  bullet. 

On  the  same  occasion  a  magnetic  probe  was  suggested  by  Dr.  Miller, 
of  King's  College,  London  ;  contact  of  its  point  with  metal  caused  de- 
flection of  a  magnetic  needle  connected  with  it. 
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Kress's  probe  (Fig.  55),  used  in  the  American  army,  rasps  off  and 
retains  particles  of  metal  when  its  file-like  end  is  rotated  on  a  bullet. 

When  found,  the  ball  or  fragment  must  be  removed  through  the 
wound  by  forceps  (Fig.  56),  or,  if  it  be  difficult  to  do  this,  and  the  ball 


Pig.  55.— Kress's  probe. 


can  be  reached  more  easily  from  some  other  point,  it  must  be  cut  down 
upon,  the  new  opening  being  always  useful  for  drainage.  When  the 
ball  is  lodged  in  a  bone,  even  though  movable,  great  tact  is  often 
required  to  get  hold  of  it ;  all  such  attempts  failing,  or  the  ball  being 


Eig.  56. — Forceps  for  extracting  bullets  ;  hooks  too  long. 

firmly  fixed,  cut  down  upon  it,  enlarge  the  opening  with  a  gouge,  and 
remove. 

The  rule  with  regard  to  the  extraction  of  lodged  balls  may  be  stated 
thus  :  always  extract  them  as  soon  as  possible  when  this  can  be  done 
without  inflicting  dangerous  injury  upon  the  patient  by  the  procedure 
necessary  ;  thus  it  is  not  advisable  to  pass  a  probe  in  various  directions 
through  the  brain  in  the  endeavour  to  find  a  ball. 

Gunshot  wounds  are  like  punctured  wounds  in  that  their  orifice  bears 
but  a  small  proportion  to  the  raw  surface  from  which  it  must  drain  away 
the  discharge ;  but  they  are  contused  or  lacerated,  being  inflicted  by  a 
blunt  instrument.  Consequently,  they  usually  bleed  but  little,  do  not  heal 
readily,  but  inflame,  suppurate,  and  slough,  whilst  diffuse  cellulitis  may 
extend  widely  from  the  wound.  Things  are  somewhat  different  with 
conical  balls,  which  travel  so  rapidly  that  they  really  cut  their  way 
through  flesh,  leaving  a  wound  that  not  infrequently  heals  by  first  inten- 
tion ;  they  may  even  pass  through  cancellous  bone  without  Assuring  it. 
The  nature  of  the  wound  depends  upon  the  relation  between  the  momen- 
tum of  the  shot  and  the  resistance  it  meets.  But  neither  round  nor 
conical  shot  causes  suppuration  and  spreading  inflammation  ;  these  are 
due  to  the  irritation  of  retained  septic  fluids. 

The  immediate  symptoms  of  gunshot  wounds  are  pain,  some  bleeding 
from  the  apertures,  and  shock.    The  two  last  require  special  mention. 

Haemorrhage. — Primary  or  immediate  hemorrhage  to  a  dan- 
gerous extent,  following  severe  gunshot  wounds,  is  comparatively 
rare.  In  the  majority  of  cases  in  which  limbs  are  torn  off  by  shot  or 
shell,  or  left  hanging  merely  by  skin,  the  lacerated  vessels  yield  no 
alarming  haemorrhage.  But  if  travelling  at  full  speed,  a  modern  ball 
cuts  an  artery  like  a  knife,  rapidly  fatal  bleeding  resulting  in  the  case  of 
the  larger  arteries  of  the  trunk  and  limbs.  Patients  so  wounded  gene- 
rally die  on  the  field  before  help  can  reach  them,  unless  either  the 
patient  or  a  comrade  has  sufficient  presence  of  mind  to  tie  a  handker- 
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chief  round  the  limb  above  the  wound  and  twist  it  tight  with  a  bayonet 
passed  through  it,  or,  if  the  vessel  wounded  be  in  the  trunk  or  neck,  to 
thrust  a  finger  into  the  wound  as  far  as  it  will  go. 

Large  arteries  and  veins  seem  often  to  be  pushed  aside  by  balls,  being 
saved  from  wound  by  their  toughness  and  elasticity.  But  too  often  they 
are  bruised,  and  become  thrombosed,  perhaps  leading  to  gangrene,  as  in 
a  case  of  Guthrie's,  in  which  a  ball  passed  between  the  femoral  artery 
and  vein.  Later,  though  probably  only  in  septic  wounds,  the  injured 
portion  of  the  vessel  may  slough,  the  clot  break  down,  and  secondary 
haemorrhage  result. 

Intermediary  hemorrhage,  during  recovery  from  collapse,  is  not  un- 
common. 

Secondary  hemorrhage  is  especially  common  in  military  surgery, 
owing  to  the  haste  with  which  cases  have  to  be  treated  ;  the  impossibility 
of  keeping  many  of  the  wounds  aseptic,  and  the  diffuse  suppuration 
which  surrounds  the  ends  of  vessels ;  the  necessity  for  moving  the 
patients  long  distances  from  hospital  to  hospital — often  in  rough  convey- 
ances over  rough  roads  —  and  consequent  mechanical  disturbances  of  clots  ; 
and  the  often  unhealthy,  even  scorbutic  state  of  the  patients,  from 
exposure,  privation,  and  septic  inhalations.  '  Secondary  haemorrhage, ' 
says  MacCormac,  •  is  often  the  first  symptom  of  pyaemia.'  The  most 
anxious  time  is  during  the  second  and  third  weeks,  when  sloughs  are  sepa- 
rating. Every  cause  of  this  form  of  haemorrhage  met  with  in  civil  is  still 
more  common  in  military  practice.  A  vessel  may  be  wounded  at  almost 
any  period  after  an  injury  by  a  sharp  fragment  of  bone,  perhaps  during 
an  attempt  at  its  removal,  or  during  a  change  of  splints,  or  simply  from 
constant  pressure  against  the  artery  ;  but  though  occurring  late,  there  is 
nothing  '  secondary  '  about  this  haemorrhage.1 

The  treatment  will  of  course  vary  with  the  severity  of  the  bleeding. 
"When  it  is  serious,  no  pains  should  be  spared  to  stop  it  by  ligature  or 
cautery  at  the  bleeding  point ;  only  when  this  is  impossible  is  ligature  at 
a  distance  permissible.  Amputation  is  a  last  resource  in  the  limbs, 
plugging  on  the  trunk. 

The  preventive  treatment  of  secondary  haemorrhage  consists  of  good 
food  and  hygiene ;  the  employment  of  care  in,  and  easy  means  of,  trans- 
port, such  as  stretchers  borne  by  men,  or  litters  on  the  backs  of  animals, 
rather  than  wheeled  conveyances  ;  but  above  all,  by  keeping  the  wound 
drained  and  aseptic,  and  drainage  must  be  free  in  proportion  as  asepsis 
is  doubtful,  the  wounds  being  much  enlarged  and  tubes  introduced. 

Collapse  from  Gunshot  Wounds. 

Gunshot  wounds,  like  other  severe  injuries,  are  followed  by  more  or 
less  shock,  characterised  by  the  usual  symptoms,  and  proportionate  to 
the  severity  of  the  injury,  the  loss  of  blood,  &c.  As  usual,  injuries  in- 
volving the  thorax  and  abdomen  (especially  the  region  of  the  solar  plexus) 
are  productive  of  the  most  serious  results.  Shock  alone  may  be  fatal, 
loss  of  blood  being  slight.  In  the  Crimea  as  many  as  160  wounded  men 
died  within  24  hours,  and  149  more  within  48  hours,  a  very  large  majority 
of  these  deaths  being  due  to  shock  and  collapse.  The  only  special  point 
about  wounds  in  battle  is  that  they  are  often  received  during  great 

1  '  A  case  of  this  kind,'  says  E.  W.  Parker,  '  came  under  my  own  observation.  I  was 
attempting  to  save  a  gunshot  fracture  of  the  middle  third  of  the  thigh,  and  one  morning 
while  changing  the  splint  the  femoral  artery  was  cut  by  a  sharp  piece  of  loose  bone 
which  had  escaped  our  notice.  Amputation  was  immediately  resorted  to.  The  patient 
died  of  pyaemia.' 
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excitement,  sufficient  in  some  cases  to  prevent  a  man  from  feeling  even 
that  both  his  legs  have  been  shot  away  ;  nervous  exhaustion  necessarily 
follows,  and  is  much  increased  by  the  knowledge  of  having  received  a 
serious  injury.  It  is  in  these  cases  chiefly  that  the  onset  of  symptoms 
of  shock  may  be  postponed  for  a  little  time.  Surprising  differences  are, 
however,  met  with  in  individuals. 

The  treatment  is  that  usual  for  shock  (p.  140),  but  caution  against 
hasty  rallying  of  a  patient  must  be  observed  when  there  is  danger  of 
internal  bleeding.  Here,  unless  something  more  radical  can  be  done, 
safety  lies  in  a  long  period  of  rest  with  a  feeble  pulse,  and  is  best  secured 
by  opium,  ergotin  subcutaneously,  and  just  sufficient  warmth  and  stimu- 
lant to  keep  the  patient  from  sinking. 

GUNSHOT  INJUEIES  OF  THE  LIMBS. 

Gunshot  wounds  are  met  with  more  frequently  in  the  arms  and 
legs  than  in  any  other  part.  MacCormac  says  that  the  left  side  of  the 
body  is  injured  much  more  frequently  than  the  right,  in  the  proportion 
of  not  less  than  three  to  two.  The  left  lung  is  traversed  nearly  twice  as 
often  as  the  right,  and  the  same  is  true  of  the  arms  and  legs.  The 
attitude  of  soldiers  in  the  act  of  firing  accounts  for  the  difference.  Of 
these  wounds  some  are — 

1.  £°lesh  wounds,  caused  by  the  passage  of  balls,  without  fracture 
or  injury  to  any  important  vessels  or  nerves. 

The  damage,  however,  which  results  from  fragments  of  shell,  often 
ends  in  severe  sloughing,  producing,  if  the  patient  survive,  great  de- 
formity from  the  cicatrisation  and  contraction  of  the  tissues  which 
have  been  involved ;  for  example,  after  wounds  of  the  calf  of  the  leg,  in 
which  there  has  been  loss  of  a  large  portion  of  the  gastrocnemius. 

2.  Simple  fractures,  usually  caused  by  spent  balls  ;  and  although, 
in  such  cases,  the  integument  may  not  have  been  broken,  sloughing  often 
follows  from  the  contusion. 

3.  Fractures  with  wound  of  the  integument  are  produced 
by  balls  penetrating  the  limb  and  striking  the  bone,  or  by  fragments 
of  shell  producing  severe  contusion  and  laceration  of  the  integuments 
and  muscles,  as  well  as  fracturing  the  bone  ;  sometimes  by  large  stones, 
which  have  been  struck  and  set  in  motion  by  shot  or  shell.  Such  frac- 
tures may  be  (a)  mere  perforation,  the  ball  going  through  the  bone  or 
perhaps  lodging  in  it,  without  splitting  it.  The  author  saw  at  Madras  an 
artilleryman,  under  the  care  of  Dr.  Corbett  at  the  Mount,  in  whom  a  rifle 
ball  had  passed  through  both  condyles  of  the  femur,  immediately  above 
the  joint,  without  further  mischief;  the  patient  recovered.  (6)  Or  the 
bone  may  be  merely  broken  clean  across  transversely,  without  comminu- 
tion, as  in  some  cases  related  by  MacCormac ;  (c)  but  far  more  frequently 
the  fracture  is  extensively  comminuted,  as  in  Fig.  57,  from  the  wedge  action 
of  conical  balls,  especially  when  they  are  soft  and  flatten  on  impaction 
against  the  bone,  (d)  Gunshot  contusion  of  a  large  bone,  without  frac- 
ture, is  highly  dangerous,  (e)  Large  vessels  or  nerves  may  be  divided. 
(/)  The  whole  limb  may  be  torn  away  by  a  round  shot  or  shell,  and  left 
hanging  merely  by  the  integuments,  with  fearful  collapse,  from  which 
the  patient  seldom  rallies. 

4.  Injuries  of  joints,  which  may  be  (a)  severely  contused  by 
spent  shot  or  fragment  of  shell. 

(b)  They  are  often  implicated  by  fissures  of  the  shaft  extending  into 
the  articular  ends. 

M 


162 


GUNSHOT  INJURIES  !  TREATMENT 


(c)  Fragments  of  shell  or  bullets  may  lay  open  a  joint,  causing,  at 
the  same  time,  severe  destruction  of  the  soft  tissues,  and  fracturing  or 
splintering  the  bones. 

(d)  A  ball  may  lodge  in  the  extremity  of  one  of  the  long  bones  with 
a  fissure  into  the  joint. 

(e)  A  bullet  may  pass  through  a  joint  en  stton,  grooving,  perhaps, 
the  articular  cartilage.  Cases  of  this  nature  are  quite  as  dangerous  as 
those  in  which  the  joint  has  been  more  fully  exposed. 


Fig.  57. 


Treatment. — The  first  thing  the  surgeon  has  to  determine  is,  Can 
the  limb  be  saved  or  not  ?  and  most  surgeons  agree  with  MacCormac, 
'  that  radical  and  not  conservative  surgery  is  the  best  for  severe  gunshot 
wounds,'  especially  if  transport  to  a  distance  is  immediately  necessary. 

This  question  must  be  decided,  partly  by  the  nature  and  extent  of 
the  wound,  and  by  experience  gained  from  statistics  of  the  results  of 
treatment  of  similar  wounds,  but  still  more  must  it  depend  on  the  means 
at  the  surgeon's  command.  Conservative  surgery  is  always  much  more 
successful  in  the  upper  than  in  the  lower  limb. 

FIG.  57. — The  author  is  indebted  to  Mr.  MacCormac  for  the  preparation  depicted 
above,  and  for  the  following  description  of  it.  '  Perforating  {Lochschuss)  gunshot 
fracture  of  lower  end  of  femur.  The  bullet  entered  the  centre  of  the  ham,  divided  the 
popliteal  artery  and  vein,  traversed  the  femur,  causing  extensive  Assuring  both  upward 
and  into  the  knee-joint.  The  appearances  presented  by  the  bone  at  the  orifices  of 
entrance  and  exit  of  the  ball  are  typical  of  gunshot  injury  produced  by  a  rifle  bullet 
travelling  at  a  high  velocity  :  the  former  nearly  circular,  with  defined,  very  sharp 
margins;  the  latter  irregular,  larger,  and  showing  a  larger  amount  of  splintering,  owing 
to  the  diminished  speed.  The  ball,  which  is  shown  of  the  natural  size,  was  split  in  its 
progress,  and  considerably  altered  in  shape.  Immense  extravasation  followed  the  injury, 
and  gangrene  of  the  leg.  I  performed  amputation  of  the  limb  forty-eight  hours  after- 
wards, in  a  Russian  ambulance  near  Alexinatz.  The  patient  perfectly  recovered,  and  is 
now  alive,  walking  on  an  artificial  limb.' 
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The  object  of  operations  is  to  substitute  a  lesser  injury  for  a 
greater.  Amputation  is  more  suited  than  resection  or  excision,  when 
the  patient  has  to  be  carried  with  an  advancing  or  retreating  army.  A 
man  with  a  well-dressed  stump  will  suffer  less  than  one  with  opposed 
surfaces  of  bone  rubbing  against  each  other.  Moreover,  after  amputa- 
tion, if  the  wound  become  septic,  danger  of  profuse  suppuration,  osteo- 
myelitis, and  pyasmia  is  less  than  in  a  compound  fracture,  which  is  so 
much  more  difficult  to  drain.  The  time  under  treatment  and  the  labour 
of  dressing  are  also  less.1 

The  following  are  the  cases  generally  requiring  amputation : 

1.  Those  in  which  the  limb  has  been  torn  away  bodily. 

2.  Extensive  laceration  or  loss  of  integuments  and  deeper  soft  parts, 
the  bones  being  sound. 

3.  Laceration  of  the  main  vessels — both  artery  and  vein — of  the 
lower  limb,  and  of  the  upper  also  if  there  is  other  serious  injury. 
When  cases  of  wound  of  the  artery  or  vein  only  are  brought  in,  which 
is  rare,  an  Esmarch's  tourniquet  should  be  applied,  the  wound  freely 
opened  up,  and  the  ends  of  the  wounded  vessel  tied.  A  divided  nerve 
should  be  sutured. 

4.  Extensive  compound  comminuted  fractures  with  much  destruction 
of  soft  parts,  even  though  the  vessels  and  nerves  be  not  injured. 

5.  Compound  comminuted  fracture  into  the  knee-joint,  unless  anti- 
septic treatment  is  possible. 

Primary  or  secondary  amputation. — Whether  the  surgeon 
determine  to  amputate  or  to  save  the  limb,  with  or  without  excision  of 
an  injured  joint  or  resection  of  fragments,  he  must  make  up  his  mind  at 
once.  If  he  is  to  amputate,  he  should  do  so  as  soon  as  the  patient  is 
sufficiently  recovered  from  the  shock  of  the  injury.  The  experience  of 
every  war  has  shown  that  primary  amputation,  performed  before  fever 
and  inflammation  have  set  in,  is  much  safer  than  the  secondary,  or  that 
which  is  delayed  until  suppuration  is  established. 

In  the  Peninsular  war,  Mr.  Guthrie  found  that  the  loss  after 
secondary  amputation  was  three  times  as  great  as  after  primary. 

In  the  second  period  of  the  Crimean  war,  the  rat6  of  mortality  per 
cent,  was  25*3  after  primary  amputation  of  all  kinds,  and  42*7  after 
secondary. 

In  the  American  war,  of  the  amputations  of  the  thigh  54  per  cent, 
of  the  primary  were  fatal,  and  74  of  the  intermediate  and  secondary. 

MacCormac  gives  a  table  of  138  operations  of  all  kinds  :  seventy- 
nine  primary,  of  which  twenty -three  were  fatal,  or  less  than  a  fourth  ; 
fifty-nine  secondary,  of  which  thirty-eight  were  fatal,  or  nearly  two- 
thirds. 

If  the  primary  period  has,  however,  been  missed,  it  seems  to  be  better 
to  amputate  during  traumatic  fever  rather  than  to  wait  for  the  secondary 
period,  with  the  many  chances  of  death  before  it  arrives. 

In  gunshot  fractures  of  the  upper  extremity,  conservation  should 
be  the  rule  where  the  condition  of  the  soft  parts  permits. 

In  gunshot  fractures  of  the  shoulder-joint,  excision  of  the  head  of 
the  humerus  may  be  performed  if  the  bone  is  comminuted  ;  as  much  as 
six  inches  of  the  bone  have  been  removed  with  good  result.  Excision 
of  the  elbow-joint  also  is  the  rule,  instead  of  amputation,  unless  the 
bones  are  so  much  injured  that  a  flail-like  joint  would  result  from  ex- 

1  Surgeon-General  Gordon  thus  sums  up  the  conditions  requisite  for  conservative 
treatment.  The  cases  few ;  the  surgeon  with  little  work  ;  the  attendance  good  and 
numerous  ;  accommodation,  food,  and  extras  all  good  and  abundant.    (Op.  cit.  p.  108.) 
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tensive  resection.  These  operations  are  quite  informal,  the  existing 
wounds  being  enlarged,  all  loose  and  slightly  attached  fragments  picked 
out,  and  sharp  points  cut  off. 

In  the  American  war,  575  excisions  of  the  shoulder-joint  are  recorded 
— 252  primary,  323  secondary  ;  165  were  fatal,  343  recovered.  During 
the  Bussian  war,  out  of  thirteen  cases  of  primary  excision  of  the  elbow- 
joint,  only  three  patients  died  ;  and  of  eight  cases  of  primary  excision 
of  the  head  of  the  humerus  only  one  died. 

In  wounds  of  the  hand,  which  frequently  happened  from  the  explo- 
sion of  flasks,  every  endeavour  should  be  made  to  save  as  much  of  the 
part  as  possible. 

The  arm  is  capable  of  recovering  from  injuries  which  would  prove 
fatal  or  require  amputation  in  the  leg.  The  humerus  or  bones  of  the 
forearm  may  be  comminuted  ;  but  unless  the  integument  is  either 
severely  lacerated,  or  extensively  torn  away,  or  large  vessels  or  nerves 
injured,  the  surgeon  should  endeavour  to  save  the  limb  either  without  or 
with  resection,  the  case  being  treated  as  an  ordinary  compound  fracture. 
Frequently,  after  severe  comminution  of  the  bones,  a  large  portion  will 
suffer  necrosis,  but  this  may  either  come  away  of  itself  or  be  removed 
by  the  surgeon,  and  a  useful  arm  be  preserved. 

In  the  lower  extremity  the  tendency  is  to  amputate  rather  than  to 
endeavour  to  preserve  the  limb,  in  cases  in  which  the  line  of  treatment 
is  at  all  doubtful.  The  limb  is  much  larger  than  the  upper,  and  much 
less  easy  to  immobilise  ;  wounds  of  it  are  much  larger,  deeper,  and  more 
difficult  to  drain,  to  render  and  to  keep  aseptic  ;  the  shock  from  them  is 
much  greater,  the  general  vitality  of  the  part  is  less,  and  the  limb 
becomes  useless  if  weak  or  greatly  shortened.  Of  course,  the  clanger 
increases  the  nearer  the  injury  approaches  the  trunk;  and  the  same 
applies  to  amputation.  Consequently  we  find  that  the  mortality  after 
gunshot  fracture  of  the  upper  end  of  the  femur  extending  into  the  hip- 
joint,  and,  indeed,  of  all  fractures  in  the  upper  two-thirds  of  the  femur, 
has  always  been  exceedingly  high  whatever  mode  of  treatment  has  been 
adopted.  The  most  generally  supported  view  is  that  excision  should  be 
done  in  injuries  of  the  ujiper  third  of  the  thigh,  the  mortality  after 
which  operation  has  been,  according  to  Gurlt,  about  87  per  cent. ;  that  in 
the  middle  third,  the  choice  between  amputation  and  conservation 
shall  depend  largely  upon  the  necessity  for  and  means  of  transport ; 
whilst  in  the  lower  third,  especially  if  the  knee-joint  is  involved,  primary 
amputation  gives  a  much  better  result  than  resection  or  simple  expec- 
tation, the  results  of  which  are  extremely  bad.  Of  course,  one  might 
easily  be  forced  to  amputate  primarily  even  at  the  hip  by  laceration  of 
soft  parts  and  injury  to  vessels. 

In  the  leg  very  extensive  comminution,  splintering  into  the  knee- 
joint  or  from  a  distance  into  the  ankle-joint,  necessitate  amputation ; 
wounds  of  the  lower  end  of  the  tibia  into  the  ankle  or  of  the  joint 
itself  may  often  be  treated  by  excision. 

The  general  treatment  of  gunshot  fractures,  in  which  the  surgeon 
thinks  he  can  save  life  and  limb  without  amputation,  is  that  of  com- 
pound fractures ;  splints,  especially  Smith's  or  Hodgen's  splint  for  the 
leg,  or  plaster  of  Paris  casing  with  an  aperture  for  the  wound,  drainage 
tubes  to  prevent  bagging  of  matter,  the  freest  use  of  antiseptics  with  the 
syringe,  and  free  incisions  if  necessary  to  let  out  matter.  (See  Fractures.) 

In  all  operations  for  gunshot  injuries,  chloroform  will  be  found  a 
most  useful  adjunct.  It  not  only  protects  the  patient  from  pain  during 
the  search  for  balls  and  foreign  bodies,  which  is  often  a  most  tedious 
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proceeding,  but  it  serves  to  remove  the  mental  anxiety  which  is  generally- 
present.  The  patients  awake  refreshed  as  from  a  sound  sleep,  free  from 
injurious  excitement,  and  animated  with  a  hope  that  what  has  been 
done  for  them  will  lead  to  their  ultimate  recovery. 

Simple  flesh  wounds,  if  not  severe,  require  but  little  surgical  aid. 

Foreign  bodies,  including  the  bullet  if  lodged,  fragments  of  clothing, 
&c,  should  be  carefully  removed ;  the  wound  syringed  with  weak  car- 
bolic lotion,  and  some  of  the  same  applied  on  lint  as  a  water  dressing, 
and  secured  with  a  few  turns  of  bandage. 

In  the  subsequent  treatment  cleanliness  should  be  the  great  aim, 
and  be  secured  by  antiseptics.  Surgeon-General  Gordon  speaks  highly 
of  the  soothing  effect  of  warmth,  after  every  kind  of  gunshot  wound, 
slight  or  severe. 

The  above  rules  for  the  treatment  of  gunshot  injuries,  especially  frac- 
tures, will  almost  certainly  be  considerably  modified  by  the  use  of  some 
reliable  form  of  antiseptic  dressing,  if  we  may  judge  from  the  remarkable 
results  obtained  in  the  Russo-Turkish  War  by  Reyher  and  Bergmann,  and 
elsewhere  by  other  surgeons.  The  great  subject  of  discussion  among 
military  surgeons  of  the  day  is  how  best  to  carry  out  in  the  field  the 
principles  of  antiseptic  surgery  ;  for,  as  has  already  been  mentioned, 
septic  diseases  are  seen  at  their  worst  in  military  hospitals,  and  the 
advantage  of  an  aseptic  course  in  such  serious  injuries  as  those  often 
inflicted  by  gunshot  is  inestimable. 

There  are  many  difficulties  in  the  practice  of  antiseptic  surgery 
under  the  conditions  of  active  warfare,  the  chief  of  which  are  that  the 
soldier  when  wounded  is  often  filthy  from  sweat  and  dust ;  that,  after  he 
is  wounded,  he  must  often  lie  for  many  hours  on  the  field  before  he  is 
carried  to  the  dressing  place  ;  that  pieces  of  clothing  and  other  dirty 
things  may  be  carried  into  the  wound,  though  this  happens  much  less 
often  with  conical  than  with  round  balls  (Esmarch) ;  that  officious  people 
may  finger  the  wound — a  most  fertile  source  of  infection  ;  that  the 
number  of  patients  is  too  great ;  that  the  dressings  become  displaced 
during  transport ;  and,  lastly,  that  the  dressings  ate  too  bulky.  As  to  the 
latter  there  can  be  little  doubt  that  means  will  be  found  for  compressing 
them  within  reasonable  limits  ;  it  is  admitted  on  all  hands  that  irriga- 
tion during  and  thorough  disinfection  after  operations,  &c,  may  take  the 
place  of  the  spray  in  military  surgery  ;  and  many  of  the  other  difficulties 
can  be  got  over  frequently  if  not  always. 

According  to  Reyher,  there  are  two  plans  of  treatment  which  may 
be  employed  in  cases  in  which  amputation  is  not  obviously  necessary  : 
(1)  Occlusion  by  an  absorbent  antiseptic  dressing  ;  (2)  Debridement,  or 
opening  up  freely,  and  thorough  cleansing  of  the  depths  of  the  wound. 
He  read  a  paper,1  based  upon  376  cases  of  gunshot  fractures  and 
wounds  of  joints,  before  the  International  Congress  in  1881,  from  which 
the  following  remarks  are  taken : — 

Some  surgeons  (Esmarch),  believing  that  a  large  number  of  gunshot 
wounds  remain  pure  for  some  time  unless  directly  infected  by  dirty 
fingers  or  instruments,  recommend  the  occlusion  treatment  primarily  in 
all  cases  after  disinfection  of  the  surface  only;  debridement  must  be  done 
immediately  if  inflammation  arises.  Others  (Gurlt,  Volkmann),  on  the 
other  hand,  regard  all  gunshot  wounds  as  probably  infected,  and  con- 
sequently open  them  up  freely,  remove  all  clot,  disinfect  the  cavity 
thoroughly,  drain  and  dress  as  often  as  may  be  necessary.    This  is  a 

1  Ueber  primares  Debridement  der  Scliusswuiiden. 
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long  process,  and  could  not  possibly  be  generally  practised  after  a  great 
battle.  The  occlusion  method  is  quickly  carried  out  and  is  brilliantly 
successful  in  suitable  cases,  thus  apparently  proving  the  truth  of 
Esmarch's  view ;  it  will,  therefore,  be  a  great  relief  to  ambulance  surgeons 
if  properly  employed.  Neither  method  is  perfect.  If  the  attempt  to 
obtain  healing  under  a  scab  fail,  the  wound  may  at  once  be  opened  up 
and  the  endeavour  to  disinfect  it  made ;  but  the  results  will  not  be  very 
good.  On  the  other  hand,  if  a  fracture  of  the  thigh,  which  would  have 
got  well  under  a  scab,  is  opened  up,  it  may  become  septic  and  the 
patient  die.  It  is,  therefore,  of  great  importance  at  once  to  select  well 
the  cases  for  treatment  by  each  method.  The  following  were  the  points 
by  which  Eeyher  was  guided.  There  is  nothing  very  exact  about  them, 
but  his  statistics  show  that  they  were  tolerably  trustworthy  ;  the  rules 
must  be  readily  applicable,  for  but  few  minutes  can  be  given  to  consi- 
deration. 

The  indications  for  primary  opening  up  of  the  wound  and  drainage, 
removal  of  fragments,  or  even  excision,  were  the  following :  gaping  of  the 
wound  such  that  fragments  of  bone  or  portions  of  joint  surfaces  could 
be  seen,  emphysema,  and  obvious  infection  of  the  wound  by  fingering, 
shreds  of  clothes,  straw,  &c. 

The  occlusion  method  was  proper  when  the  wound-openings  were 
small  and  looked  clean  ;  or,  if  they  were  large,  when  the  wound-canal 
was  not  gaping,  but  ran  through  muscular  layers  in  which  there  were 
no  emphysema  and  no  infecting  material  visible  or  perceptible  to  touch 
— when,  in  fact,  the  injury  resembled  an  uncomplicated  punctured 
wound— treatment  by  scabbing  was  indicated. 

Of  course,  Eeyher' s  own  hands  and  instruments  were  aseptic  during 
the  examination  of  each  patient ;  and  he  issued  the  strictest  orders  that 
no  one  was  to  finger  the  wounds.  He  divided  his  cases  into  'befingerte' 
and  '  unbefingerte,'  and  the  results  of  the  former  were  very  different 
from  those  of  the  latter.    The  following  are  some  of  his  statistics  : 

Of  376  cases  (105  gunshot  fractures,  271  wounds  of  joints),  including 
injuries  of  all  parts  of  the  limbs,  180  recovered  and  196  died  (52*1  per 
cent.).  Of  these  376,  232  cases  were  deemed  suitable  for  conservative 
surgery.  Of  these  57  were  treated  by  occlusion  with  a  carbolic  gauze 
dressing,  after  superficial  disinfection ;  47  healed  soundly  of  all 
cases),  39  under  a  scab  or  with  superficial  suppuration,  4  with  suppura- 
tion not  extending  to  the  joint  or  fracture,  2  with  suppuration  involving 
the  fracture  or  joint,  and  in  3  after  late  suppuration  and  elimination  of  a 
sequestrum ;  10  died  (15*7  per  cent.)  of  spreading  suppuration,  pyaemia,  &c. 
Among  these  cases  were  13  fractures  of  the  thigh,  of  which  11  recovered — 
10  under  a  scab  and  1  with  slight  suppuration ;  and  18  wounds  of  the 
knee,  of  which  17  recovered,  15  under  a  scab,  1  with  slight  suppuration, 
and  1  with  suppuration  extending  to  joint.  Of  175  cases  treated  by 
opening  up,  drainage,  and  in  67  cases  complete  or  partial  resection,  55 
were  seen  early,  and  of  them  42  healed,  13  died  (23*6  per  cent.) ;  93  were 
seen  in  the  intermediary  stage,  and  of  these  42  healed  and  51  died  (53*7 
per  cent.)  ;  and  27  were  seen  in  the  secondary  stage,  of  whom  9  healed, 
and  11  died  (55  per  cent.).  Of  14  fractures  of  the  thigh,  2  came  under 
notice  at  once,  8  in  the  intermediate,  and  4  in  the  secondary  stage;  only 
2  of  the  latter  lived.  Of  40  wounds  of  the  knee,  7  were  treated  in  the 
primary,  30  in  the  intermediary,  and  three  in  the  secondary  period;  the 
mortality  for  each  period  was  57*1  per  cent.,  72*7  per  cent.,  and  100 
per  cent.  In  future  wars  Eeyher  would  amputate  more  frequently  for 
this  injury.    All  cases  of  wound  of  the  hip-joint  died,  2  under  occlu- 
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sion  and  7  under  debridement  (3  with  resection) ;  7  primary  exci- 
sions of  the  shoulder  all  recovered,  and  of  9  excisions  of  the  elbow  only 
1  died. 

Bergmann  treated  15  recent  gunshot  wounds  of  the  knee,  using 
salicylic  wool  and  plaster  ;  they  were  then  sent  a  very  rough  4  days' 
journey.  Eight  healed  without  suppuration,  2  with  slight  suppuration, 
and  5  suppurated  deeply ;  of  the  latter  1  died  of  pyaemia,  2  were  ampu- 
tated, and  2  ultimately  recovered. 

It  is  obvious  from  the  above  results  that  the  sooner  a  patient  is 
treated,  the  better.  The  line  of  treatment  should  be  determined  and  car- 
ried out  as  far  as  possible  at  the  dressing  place.  The  opinion  is  gaining 
ground  that  the  most  experienced  surgeons  should  be  here  to  decide  upon 
and  carry  out  the  immediate  treatment,  rather  than  waiting  at  the  field 
hospital.  If  transport  thither  is  necessary,  all  wounds  must  be  made  as 
secure  as  possible,  and  for  this  purpose  wool  dressing  in  large  quantities 
and  bandaged  tightly  is  the  best ;  or,  in  fractures  and  wounds  of  joints, 
a  large  antiseptic  dressing  having  been  applied,  splints  or  plaster  of 
Paris  may  be  used  outside  it.  In  cases  treated  by  opening  up  the  wound, 
the  bones  should  be  sutured  when  fractured.1 


ARROW  WOUNDS. 

Bows  and  arrows  are  by  no  means  obsolete  in  warfare.  In  the 
hands  of  the  Indians,  in  Western  America,  they  are  very  formidable  to 
the  United  States  soldiers  ;  and  in  the  hands  of  the  South  Sea  Islanders 
they  have  wrought  considerable  havoc  amongst  English  naval  officers 
and  men.  Nor  are  they  by  any  means  despicable  weapons.  They  are 
noiseless,  and  adapted  for  many  kinds  of  service.  They  may  be  aimed 
with  the  greatest  accuracy,  and  their  penetrating  force  is  very  considerable. 
Cases  are  recorded  in  the  United  States  Eeports,  in  which  arrows  have 
transfixed  bones,  penetrating  both  tables  of  the  skull  as  cleanly  as  any 
bullet,  so  that  it  is  estimated  that  their  initial  velocity  may  nearly  equal 
that  of  a  musket  ball. 

Of  course,  if  impacted,  an  arrow  must  be  cut  out  as  speedily  as 
possible,  in  the  same  manner  as  a  bullet ;  but  there  are  two  circumstances 
which  require  attention — one  is,  the  construction  of  the  arrow-head, 
which  may  not  only  be  barbed  to  render  extraction,  difficult,  but  the 
arrow-head  may  be  only  glued  on  to  the  shaft,  so  that  when  the  glue 
is  softened  by  the  blood  and  warmth  of  a  wound,  the  shaft  is  easily 
detached  and  comes  out,  leaving  the  arrow-head  in  the  wound.  The 

1  Tor  the  Surgery  of  the  Peninsular  War,  the  student  may  consult  the  works  of  Guthrie, 
Larrey,  Hennen,  and  Ballingall.  Medical  History  of  the  British  Legion  in  Spain,  by 
Rutherford  Alcock,  Lond.  1838.  Battle  of  Navarino,  Lizars's  Practical  Surgery.  Canadian 
Rebellion  in  1838,  Home,  Edin.  Med.  and  Surg.  Journal,  July,  1840.  Indian  Wars  of  1848- 
49,  Cole,  Military  Surgery,  Lond.  1852.  Crimean  War,  Duigan,  Med.  Times,  Sept.  1855  ; 
Lyons's  Pathology  of  Army  in  the  East ;  Williamson,  Military  Surgery,  1863 ;  Medical 
and  Surgical  History  of  the  British  Army  during  the  War  against  Russia,  1854-56,  2  vols, 
folio, Lond.  1858  ;  Longmore,  in  Holmes's  Surgery;  Baudens,  La  guerre  de  Crimie,  Paris, 
1858.  War  of  the  American  Rebellion,  1861-65,  History  of,  prep,  by  Surg.-G-en.  Joseph 
K.  Barnes,  Washington,  1876  ;  Moses,  op.  cit. ;  Brinton,  op.  cit.  ;  G-.  A.  Otis,  Circ. 
Nos.  2  and  7.  On  the  Confederate  side,  J.  Julian  Chisolm,  Manual  of  Military  Surgery, 
for  the  use  of  Surgeons  in  the  Confederate  States  Army,  3rd  edition,  Colombia,  1864.  Of 
the  Franco-Prussian  War,  Gordon,  op.  cit.,  MacCormac,  op.  cit.  Stromeyer,  Erfahrungen 
iiber  Schussicunden  im  Jahre,  1866,  von  Dr.  L.  Stromeyer,  Hannover,  1867.  L.  Legouest, 
Traite  de  Chirurgie  d'Armee,  deuxieme  edition,  Paris,  1872.  Socin  and  Klebs,  Chirurgische 
und  patJiologisch-anatomische  Beitrdge  zur  Kriegsheilkunde,  Leipzig,  1872.  The  United 
States  official  reports  are  admirable. 
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natives  of  the  South  Sea  Islands  tip  their  arrows  with  bone,  often  a 
human  bone,  such  as  the  fibula  or  ulna,  ground  down  very  thin,  and  so 
arranged  that  it  easily  breaks  off  on  entering  the  body. 

The  next  point  is,  that  from  time  immemorial  savage  and  half-civi- 
lised people  have  been  in  the  habit  of  poisoning  their  arrows.  For  this 
purpose  several  plans  have  been  adopted  :  one  is  to  dip  the  arrow-heads 
in  the  blood  and  gore  of  a  dead  and  putrid  animal ;  a  second,  is  to  use 
for  this  purpose  some  poisonous  vegetable,  especially  such  as  tend  to 
produce  tetanus  ;  besides  these,  the  rattlesnake  venom  and  other  poi- 
sons are  no  doubt  used.  But  whatever  the  intentions  of  those  who  dip 
their  arrows  in  poison,  accurate  observation  has  shown  that  they  fail  in 
fact.  Staff- Surgeon  Dr.  Messer  proves  this  very  clearly  in  his  account  of 
the  case  of  Commodore  Goodenough  and  six  others,  who  were  wounded 
with  arrows  by  the  natives  of  the  Santa  Cruz  Islands,  in  August  1875. 
Three  out  of  seven  persons  wounded  died  within  eight  days ;  but  they 
did  not  die  of  pyaemia,  as  might  have  been  expected,  had  the  arrow  been 
poisoned  by  some  putrid  animal  matter,  nor  were  there  any  symptoms  of 
strychnine  poison.  But  they  died  of  tetanus,  which  came  on  four  or  five 
days  after  the  injury,  in  the  way  in  which  it  only  too  often  follows 
wounds  received  in  hot  climates.  Though  there  was  no  poison,  the  dread 
of  it  acted  most  injuriously  on  the  wounded  persons.1 


CHAPTER  XVI. 

EFFECTS  OF  HEAT — BURNS  AND  SCALDS. 

Burns  and  scalds  are  divided  into  six  4  degrees '  according  as  they 
produce  :  1.  Hyperemia,  probably  followed  by  desquamation.  2.  Vesi- 
cation. 3.  Superficial,  and  4.  Complete  destruction  of  the  skin.  5.  De- 
struction of  deeper  soft  parts.    6.  Complete  charring. 

A  recently  burnt  or  scalded  part,  then,  may  be  simply  red,  or  studded 
with  vesicles  containing  clear  yellow  coagulable  fluid ;  in  the  centre  there 
may  be  a  moist  white  patch  of  dead  skin,  which  in  burns,  from  the  action 
of  higher  temperature,  may  be  brown  or  black  and  dry.  Up  to  100°  C. 
heat  causes  only  coagulation  of  the  tissues  and  such  change  in  the 
vessels  that  no  blood  enters. 

We  have  already  shown  (p.  17)  that  the  irritation  of  a  severe  burn 
alone  excites  only  hyperemia  and  some  exudation  round  about  the 
eschar,  and  this  is  absorbed  or  thrown  off  by  granulation  tissue  due  to 
constant  slight  irritation,  which  the  presence  of  the  eschar  excites.  But 
ordinarily  burns  from  the  second  degree  onwards  become  septic,  and  the 
result  is  free  suppuration,  death  of  parts  which  would  have  recovered, 
traumatic  and  suppurative  fever,  and  perhaps  some  infective  process 
during  or  after  the  separation  of  the  sloughs.     Should  all  go  well,  the 

1  See  Report  on  Surgical  Cases  in  the  Army  of  the  United  States.  1865-71,  Circular  No.  3, 
issued  by  the  War  Department,  Surgeon-General's  Office,  4to.  Washington,  1871.  An 
Inquiry  into  the  Reputed  Poisonous  Nature  of  the  Arrows  of  the  South  Sea  Islanders,  in 
Relation  to  the  occurrence  of  three  fatal  cases  of  tetanus  after  wounds  by  them  on  board 
H.M.S.  Pearl  in  1875,  by  Staff-Surgeon  A.  B.  Messer,  M.D.,  R.N.  Published  by  the 
Admiralty. 
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•ulcers  left  granulate,  and  often  become  too  luxuriant ;  sometimes  they 
■are  exquisitely  tender,  the  removal  of  dressings  causing  extreme  pain. 
Before  granulation,  burns  causing  exposure  of  the  nerve-endings  in  the 
papillae  are  very  painful.  Healing  is  usually  slow,  and,  when  the  whole 
thickness  of  the  skin  is  destroyed,  accompanied  by  great  scar-contraction. 
.Some  ulcers  are  so  extensive  that  healing  ceases  entirely.  Eschars  may 
extend  into  joints  or  body  cavities. 

A  singular  accompaniment  of  severe  bums  was  pointed  out  by  Mr. 
Curling,  '  Med.  Chir.  Trans.,'  vol.  xxv.,  that  they  are  liable  to  be  followed, 
about  the  10th  to  14th  day,  by  acute  ulceration  of  the  duodenum 
beginning  in  a  Brunner's  gland.  It  may  end  fatally  by  perforating  the 
intestine  and  causing  peritonitis,  or  by  opening  some  large  artery  and 
causing  bloody  vomiting  and  purging.  Mr.  Humphrey  has  observed 
ulceration  of  the  lower  part  of  the  oesophagus.  The  bleeding  usually 
comes  quite  suddenly  and  without  warning. 

The  constitutional  symptoms  of  severe  burns  may  be  divided  into 
i;hree  stages,  each  with  its  special  dangers  : — 

1.  Immediately  after  the  burn  there  is  more  or  less  intense  collapse, 
which  may  pass  into  coma  and  death  within  a  few  hours.  It  is  due 
to  excessive  stimulation  of  sensory  nerves ;  hence  the  danger  of  burns 
is  in  proportion  to  their  superficial  extent  rather  than  their  depth ; 
.and  it  is  greater  when  they  are  on  the  trunk  than  on  the  extremities. 

2.  Traumatic  fever,  not  uncommonly  passing  into  fatal  septicaemia, 
occurs  until  granulation  is  established  ;  and 

3.  Hectic,  from  profuse  suppuration,  or  pyaemia  may  destroy  the 
patient  later.  Death  from  perforating  ulcer  occurs  early  in  this,  or  at 
the  end  of  the  last,  stage. 

Treatment :  General. — Take  care  in  removing  the  clothes  not  to 
tear  off  the  cuticle ;  if  the  warm  bath  is  to  be  used — and  the  warm  bath 
is  very  valuable  in  burns — let  them  float  off  in  it.  Treat  shock  by  coffee 
and  stimulants.  The  treatment  of  fever  presents  nothing  special ;  in 
i;he  later  stages  support  of  every  kind  must  be  given.  Pain  often 
requires  opium,  which  may  be  given,  with  the  necessa.w  caution,  even  to 
children.  To  them  it  is  often  right  to  administer  a  small  quantity  of 
chloroform  at  each  dressing. 

X<ocal. — The  object  of  this  is  to  prevent  decomposition  and  all  its 
consequences.  Vesicles  may  be  pricked  and  allowed  to  collapse.  Then 
wash  the  injured  surfaces  with  some  warm  unirritating  antiseptic 
lotion,  and  wrap  the  part  in  a  quantity  of  salicylic  wool  and  ban- 
dage carefully.  Do  not  remove  the  dressing  unless  it  comes  through 
•or  smells  offensively,  or  the  patient  becomes  febrile ;  changes  should  be 
^s  infrequent  as  possible.  More  limited  burns  may  be  treated  with 
carbolic  or  mercuric  gauze  dressings,  if  they  are  preferred.  Boracic 
fomentations  facilitate  the  separation  of  sloughs  ;  ultimately  these  may 
often  be  freed  by  careful  use  of  scissors. 

Old-established  remedies  are — for  superficial  burns,  carron  oil  (ol. 
olivae,  aq.  calcis,  aa)  ;  for  deeper,  a  liniment  of  ung.  resinae,  Jj.,  and  ol. 
terebinth.  Jss.,  freely  applied  on  lint,  the  part  being  then  wrapped  in 
wool  and  as  little  disturbed  as  may  be.  A  still  simpler  plan  is  to 
•endeavour  to  keep  the  part  dry  by  dusting  it  thickly  with  flour  and  leaving 
"the  crusts  undisturbed. 

In  case  of  complete  charring,  or  great  destruction  of  soft  parts, 
■amputation,  when  possible,  and  when  shock  has  been  tided  over,  must 
be  done  at  the  lowest  point  at  which  skin  is  obtainable.  During 
time  of  doubt  carefully  render  aseptic  and  wait.  With  free  drainage  and 


170     PREVENTION  AND  TREATMENT  OF  SCAR  CONTRACTION 


antiseptics,  even  without  perfect  asepticity,  the  extension  of  an  eschar 
into  the  knee-joint  does  not  necessarily  require  amputation. 

There  is  nothing  special  in  the  treatment  of  the  ulcers  left  by  separa- 
tion of  sloughs.  Choose  as  permanent  a  form  of  antiseptic  dressing  as 
possible  ;  salicylic  wool  covered  by  macintosh  cloth  is  very  good.  Iodo- 
form must  be  cautiously  used,  if  at  all.  Ointments  of  boracic  or  salicylic 
acid  or  thymol  are  often  employed,  but  they  require  daily  changing. 
Luxuriant  granulations  at  the  edge  must  be  kept  down  by  caustic  and 
nicely  adapted  pressure.  Skin  grafting  is  of  some  assistance  in  healing 
large  sores.  When  these  have  become  stationary,  it  would  be  well  to 
try  transplantation  of  skin  as  done  by  Wolfe  for  ectropion.  He  cuts  a 
bit  of  skin,  say  2  by  1  inch,  from  some  other  part  (or  a  just  amputated 
limb),  and  dissects  off  every  particle  of  fat',  he  then  applies  it  to  a  raw 
surface  from  which  bleeding  has  quite  ceased,  covers  it  with  a  moist 
boracic  dressing,  and  this  again  may  be  covered  by  salicylic  wool.  By 
the  third  day  adhesion  should  have  occurred.  The  raw  surface  might 
be  prepared  by  scraping  away  granulations,  and  a  smaller  bit  of  skin 
than  the  above  would  probably  have  a  better  chance  of  living. 

Prevention  of  contraction,  and  treatment  of  the  scar.— The 
scars  of  severe  burns  are  excessively  dense  and  thick,  and  contract  so  as 
to  occasion  the  most  serious  deformities.  Thus  the  eyelids  or  mouth 
may  be  rendered  incapable  of  closing;  the  chin  may  be  fixed  to  the 
breast,  or  a  limb  be  rigidly  flexed  or  extended.  This  contraction  may 
be  sometimes  successfully  opposed  by  a  suitable  splint,  or,  if  the  neck  is 
the  part  burned,  by  making  the  patient  wear  a  stiff  collar ;  and  by  fre- 
quently stretching  the  part  during  cicatrisation.  Hebra  used  the  perma- 
nent water  bath  for  extensive  burns ;  healing  occupied  some  months, 
and  took  place  with  less  contraction  and  less  general  disturbance.  If 
the  fingers  are  severely  burned,  place  lint  between  them,  and  keep  them 
apart  as  much  as  possible  ;  it  may  be  very  difficult  to  prevent  them  from 
adhering.  When  an  orifice  of  the  body  is  involved,  keep  it  dilated  with 
a  cannula  or  plug  of  oiled  lint  till  cicatrisation  is  complete.  But  if,  not- 
withstanding every  precaution,  the  cicatrix  contracts,  and  produces 
deformity,  or  prevents  any  necessary  motion,  the  knife  should  be  re- 
sorted to.  Sometimes  a  narrow  band  may  be  extirpated,  and  the  parts 
on  each  side  being  dissected  up,  slid  in  and  united;  or  simple  transverse 
division  of  a  scar  at  one  or  more  spots  may  be  done,  and  extension  made 
by  apparatus  during  healing  ;  or  it  may  be  divided  thoroughly  by  one  or 
more  V  cuts,  the  flaps  dissected  up  and  pushed  up,  whilst  the  raw  angles 
left  are  closed  by  approximation  of  their  borders.  None  of  these  is  very 
successful.  Some  excellent  operations  are  performed  by  dissecting  up 
two  large  flaps,  with  long  convex  borders  at  right  angles  to,  and  meeting 
in  the  line  of,  greatest  contraction.  The  displaced  part  can  be  con- 
siderably pushed  up,  the  flaps  sewn  together  for  a  short  distance,  and 
then,  by  a  slight  stretching  of  their  free  borders,  they  may  be  attached 
all  along  to  the  skin  whence  they  were  cut.  This  is  the  principle  upon 
which  Symes's  operation  for  replacing  an  extroverted  lower  lip  is  planned  ; 
the  more  the  lip  has  to  bo  raised,  the  longer  must  be  the  convex  edges 
of  the  flaps.  In  other  cases,  after  complete  division  or  excision  of  a  scar 
and  remedying  of  the  deformity,  a  flap,  cut  from  some  neighbouring 
part  in  such  a  way  as  to  leave  no  serious  deformity,  is  twisted  upon  a  stalk 
which  contains  its  vessels,  laid  in  the  wound,  and  sewn  to  its  margins ; 
or  the  gap  may  be  filled  in  by  small  bits  of  skin  transplanted  according 
to  Wolfe's  method ;  or  by  a  granulating  piece  of  skin  still  adhering  by  a. 
stalk  to  some  distant  part,  which  can  be  approximated  or  rigidly  fixed. 
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close  to  the  defect ;  when  the  flap  is  adherent  to  the  latter  its  stalk  is 
cut  through  (method  of  Tagliacozzi). 

General  points  about  plastic  operations. — Flaps  in  plastic 
operations  should  contain  a  good  deal  of  subcutaneous  tissue ;  the  knife 
should  always  be  turned  away  from  them  in  dissecting  them  up ;  they 
should  be  cut  according  to  a  pattern  in  paper  or  lint  of  the  flap  required, 
but  \  to  |  larger  to  allow  for  elastic  shrinking  and  scar  contraction.  The 
pedicle  should  contain  the  chief  vessels,  and  be  sufficiently  long  and 
narrow  to  permit  twisting  without  obstructing  them.  The  stalk  should 
be  laid  in  a  groove,  not  stretched  over  a  bridge  of  sound  skin.  The  edge 
of  a  flap  must  be  most  carefully  attached  to  the  raw  edge  of  the  gap ; 
often  the  line  of  union  is  coated  with  collodion,  but  there  is  no  better 
dressing  than  a  pad  of  salicylic  wool.  The  skin  chosen  to  replace  a 
defect  should  be  as  like  that  lost  as  possible.  Scar  tissue  should  never 
be  included  in  a  flap  if  it  can  be  avoided,  being  very  liable  to  slough. 


CHAPTEE  XVII. 

THE  EFFECTS  OF  COLD. 

I.  General  effects  of  severe  cold. — When  a  person  is  exposed  to 
severe  cold,  especially  if  accompanied  by  wind, —  or  during  the  night,— 
or  if  he  have  been  exhausted  by  hunger,  watching,  and  fatigue — he  feels 
an  almost  irresistible  impulse  to  sleep,  which,  if  yielded  to,  is  soon  suc- 
ceeded by  coma  and  death.  During  the  state  of  coma,  the  body  is  very 
pale  and  cold,  respiration  and  pulse  almost  imperceptible,  pupils  dilated  ; 
but  the  limbs  are  flexible  so  long  as  life  remains,  unless  the  cold  be 
very  intense.  Post-mortem — the  chief  morbid  appearances  are  great 
venous  congestion  and  serous  effusion  in  the  head. 

II.  Frost-bite. — If  the  cold  affect  some  exposed  part  only,  such  as 
the  nose,  ears,  or  extremities,  frost-bite  may  follow  Sudden  intense 
cold,  like  the  ether  spray,  causes  pallor  and  shrinking  of  the  part ;  if 
this  state  continue,  the  part  may  be  pale  and  tallowy  even  when  dead. 
Ordinarily,  the  first  sign  is  a  dull  purplish-red  colour,  from  stagnation 
of  blood  in  the  veins — the  arterioles  being  strongly  contracted,  and  the 
blood  passing  into  the  skin  lacking  driving  force.  If  this  state  continues 
bullae  may  rise,  which  often  contain  red  corpuscles.  Finally,  the  part 
becomes  dark  blue  or  brown,  studded  with  vesicles,  perfectly  insensible 
and  motionless.  When  in  this  condition  it  is  said  to  be  frost-bitten. 
The  patient  may  be  quite  unconscious  of  the  accident  that  has  befallen 
him  until  told  of  it  by  some  other  person  ;  especially  if  it  be  his  nose 
or  ear  that  is  affected,  or  some  other  part  that  he  does  not  move. 

Starvation  predisposes  people  strongly  to.  suffer  gangrene  of  extremi- 
ties from  cold. 

As  the  part  thaws,  blood  rushes  into  it  ;  the  vessels  have  undergone 
the  molecular  change  (p.  22)  from  anaemia  and  cold,  they  leak,  and  the 
phenomena  of  inflammation,  intense  in  proportion  to  the  duration  of  the 
freezing,  ensue.  These  may  soon  lead  to  moist  gangrene  of  parts  not 
directly  killed  by  cold. 

Treatment. — The  temperature  of  the  body  and  of  the  part  must  be 
very  gradually  raised,  that  the  vessels  may  have  time  to  recover  and 
resist  the  arterial  pressure.    Place  the  patient  in  a  cold  room  in  a  cold 
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bed  if  suffering  from  the  general  effects  of  cold,  and  use  friction  of  the 
whole  surface  and  artificial  respiration  if  the  breathing  fails  ;  ammonia 
may  be  held  to  the  nostrils,  the  temperature  of  the  room  gradually 
raised,  and  tepid  coffee  given ;  then  warm  milk  and  fluid  food.  As  the 
extremities  recover  they  may  be  acutely  painful,  and  the  above  symptoms 
set  in ;  usually  some  parts  die. 

A  slightly  frost-bitten  part  should  be  rubbed  with  snow,  then  with 
cold  water,  and  finally  with  the  hand.  But  if  there  are  vesicles  present 
it  is  best  to  disinfect  the  part  with  sublimate  solution,  to  wrap  it  in  an 
antiseptic  dressing,  and  employ  suspension  more  or  less  approaching 
the  vertical  (Bergmann),  attending  meanwhile  to  the  general  condition. 
This  is  the  treatment  also  in  cases  of  doubtful  gangrene ;  if  the  colour 
becomes  dark  cherry-red,  there  is  little  hope.  So  soon  as  it  is  certain 
where  gangrene  ceases,  amputate. 

The  contact  of  any  intensely  cold  body  (such  as  frozen  mercury) 
causes  severe  burning  pain,  followed  by  vesication  or  sloughing.  Treat 
antiseptically. 

III.  Chilblains  may  present  themselves  in  three  degrees.  In  the 
first,  the  skin  is  red  in  patches  and  slightly  swelled,  with  more  or  less 
itching.  In  the  second,  there  are  vesications — the  skin  around  being- 
bluish  or  purple.    In  the  third  degree  there  is  ulceration  or  sloughing. 

Treatment. — Friction,  with  stimulating  liniments,  such  as  F.  266  ; 
turpentine,  or  camphorated  spirit;  iodine  paint  or  ointment,  or  other  local 
stimulant,  will  be  useful  in  the  first  stage.  Always  look  to  the  general 
health  ;  advise  active  exercise,  bathing — as  cold  as  can  be  borne — warm 
covering  for  the  extremities. 

If  there  are  ulcers,  or  sloughs,  attended  with  much  heat,  pain,  and 
irritation,  boracic  fomentations  are  required.  Later,  stimulating  oint- 
ments or  lotions  (F.  304  and  307)  should  be  preferred. 


CHAPTER  XVIII. 

EFFECTS  OF  THE  POISONS  OF  HEALTHY  ANIMALS. 
I  — SNAKE  BITE. 

All  snakes  are  well  furnished  with  teeth  ;  but  whilst  the  innocent 
snakes  have  on  each  side  of  the  upper  jaw  a  row  of  palatine  teeth  and  a 
row  of  maxillary  teeth  outside  them,  the  venomous  have  the  outer  or 
maxillary  row  suppressed,  except  one  long  poison-fang  at  the  anterior 
extremity.  In  the  latter,  there  is  a  gland  in  the  temporal  region,  the  duct 
of  which  opens  into  a  pouch  formed  of  the  mucous  membrane  of  the 
mouth,  enveloping  the  root  of  the  poison-fang.  Thus  the  poison  can 
readily  escape  between  the  fang  and  the  gum  ;  moreover,  there  is  a  canal 
in  the  fang  through  which  it  passes  when  the  snake  bites. 

The  fang  is  longest,  most  perfectly  developed  and  erectile  in  the 
rattlesnake  and  viper  tribe ;  in  them  it  is  furnished  with  a  perfect  canal, 
while  in  some  less  perfectly  developed  poisonous  snakes  there  is  only  a 
groove  on  the  anterior  surface  of  the  fang. 

The  poison  is  a  clear,  slightly  viscid,  faintly  acid  liquid.  It  contains 
an  active  principle  named  echinidine,  viperine,  or  crotaline.  In  compo- 
sition this  appears  to  be  allied  to  albumen.  When  injected  into  the  flesh 
or  blood  of  any  animal  whatever,  save  of  its  own  species,  the  saliva  of 
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every  poisonous  snake  threatens  to  destroy  life.  Warrn-blooded  animals,, 
such  as  birds,  suffer  most  quickly ;  but  snakes  and  cold-blooded  animals  die 
with  equal  certainty,  though  more  slowly.  The  bite  of  the  cobra  or  of  the 
rattlesnake  will  kill  any  other  snake,  but  these  creatures  have  been  made 
to  bite  themselves  or  others  of  their  own  species  with  impunity.  The 
action  of  snake  poison  on  mucous  membranes  is  surprisingly  small  % 
'  fine  particles  of  the  dried  poison  have  a  pungent  action  on  the  nostrils,, 
the  taste  is  slightly  bitter,  and  causes  a  flow  of  frothy  saliva,'  says  Mr. 
Nicholson,  who  has  never  found  any  ill  effects  from  tasting  it,  or  from  the 
action  on  the  nostrils  ;  but  if  any  gets  into  the  eye  it  causes  a  painful 
inflammation,  which,  however,  soon  passes  off.  Weir  Mitchell  says  that 
the  poison  of  the  rattlesnake  may  be  applied  with  entire  impunity  to  the 
mucous  membrane  of  the  stomach  of  pigeons  ;  for  instance,  if  a  pigeon's 
crop  is  opened  and  a  few  drops  of  rattlesnake  poison  poured  into  one  of  the 
lateral  pouches  away  from  the  wound,  '  an  hour  passes  and  the  pigeon 
remains  unaffected.'  'With  a  fine  needle,'  says  Dr.  Mitchell,  'I  twice 
puncture  the  mucous  membrane  on  which  the  venom  lies,  in  five  minutes 
the  pigeon's  head  falls,  in  a  quarter  of  an  hour  it  is  dead.'  Fayrer,  how- 
ever, denies  that  snake  poison  is  harmless  when  applied  to  the  mucous 
membranes ;  for  cobra  poison  applied  to  the  conjunctiva  of  chickens  is 
absorbed  and  produces  its  usual  effect.  Mitchell  has  shown  by  experi- 
ments on  the  mesentery  of  the  frog  that  rattlesnake-poison  passes 
through  the  serous  membranes  instantly,  producing  hemorrhage  from 
the  vessels  beneath. 

The  only  poisonous  snake  met  with  in  the  British  Isles  is  the  viper, 
which  very  seldom  kills  human  beings,  although  it  may  do  so.  In  the 
United  States  the  rattlesnake  and  copperhead,  in  Australia  the  tiger 
snake,  are  the  chief  varieties  to  be  dreaded ;  in  Southern  India  the  com- 
monest poisonous  snakes  are  four — namely,  the  Cobra,  or  Naja  tripu- 
dians ;  the  Krait,  or  Bungarus  arcuatus ;  Russell's  viper,  or  Daboia 
elegans  ;  and  the  Carpet  viper,  or  Echis  carinata. 

The  symptoms  produced  in  living  animals  are  of  three  orders  1 
first,  those  relating  to  the  nervous  system ;  secondly,  those  depending  on 
the  state  of  the  blood  ;  and,  thirdly,  local  symptoms  &i  the  bitten  part. 

(1.)  Nervous  Symptoms. — These  are  the  most  prominent  and  re- 
markable symptoms  of  every  kind  of  snake  bite.  The  man  or  animal 
bitten  is  first  conscious  of  more  or  less  pain  at  the  injured  part,  then 
gradually  becomes  drowsy,  comatose,  and  probably  convulsed.  A  European 
patient,  whose  case  is  amongst  Eayrer's  valuable  records,  first  complained 
of  hot  pain,  then  headache,  drowsiness,  and  vomiting.  There  is  no  limit 
to  the  variety  of  possible  nervous  symptoms,  but  extreme  torpor  and  con- 
vulsions are  the  commonest.  In  the  case  of  a  keeper  at  the  Zoological 
Gardens  who  was  bitten  on  the  root  of  the  nose  by  a  cobra,  on  the  20th 
October,  1852,  there  was  no  swelling;  a  slightly-pinkish  hue  of  the  eye- 
lids, dyspnoea,  stupor,  paralysis  of  the  extremities,  and  coma  came  on, 
and  the  patient  died  in  95  minutes.  The  chief  points  of  interest  in  the 
post-mortem  examination  were  a  dark,  alkaline,  and  fluid  state  of  the 
blood,  which  emitted  a  peculiar  sour  and  sickly  smell ;  and  intense  con- 
gestion of  the  lungs,  spleen,  and  other  internal  organs. 

(2.)  The  state  of  the  blood  is  remarkably  altered  by  the  action  of 
the  viperine  poisons.  In  experiments  shown  to  the  author  by  Dr.  Shorty 
the  poison  of  a  daboia  was  mixed  with  blood  from  a  living  dog ;  this 
blood  did  not  coagulate — as  did  the  blood  of  a  dog  bitten  by  a  cobra, 
a  colubrine  snake— but  degenerated  into  a  slimy  liquid  of  arterial  colour  • 
the  blood  from  the  cobra-bitten  dog  displayed  its  red  globules  in  a  natural 


174 


TBEATMENT  OF  SNAKE  BITE 


condition,  whilst  that  mixed  with  the  daboia  poison  showed  them  shrunk 
up  and  collapsed,  yet  there  was  remarkably  little  difference  between  the 
symptoms  of  poisoning  by  one  snake  and  the  other.  Weir  Mitchell  has 
taught  us  the  solvent  power  of  the  rattlesnake  poison  (viperine)  on  the 
blood ;  hence  it  is  no  wonder  that  haemorrhage  is  a  frequent  after- 
symptom  of  poisoning  by  viperine  snakes.  Blood  oozes  from  the  mouth, 
eyes,  nose,  and  bowels,  and  with  the  urine  ;  and,  as  in  other  cases  of 
dissolution  of  blood,  the  patient  is  jaundiced.  However,  there  seems  to 
be  nothing  intrinsically  dangerous  in  this  bleeding,  which,  of  course,  is 
noticed  only  in  those  patients  who  live  through  the  primary  nervous 
symptoms. 

(3.)  The  local  symptoms  consist  of  severe  swelling,  ecchymosis, 
and  probably  suppuration  of  the  bitten  part,  when  the  patient  survives 
the  more  perilous  early  symptoms.  Hence  it  is  commonly  said  that  the 
cobra  poison  is  the  more  narcotic,  because  it  is  early  fatal,  and  the  daboia 
and  echis  more  irritating  locally,  because  the  patient  survives  till  swell- 
ing and  abscess  form.  The  time  within  which  death  may  occur  is  very 
short,  generally  under  two  hours ;  but  a  case  is  recorded  by  Fayrer,  in 
which,  after  the  patient  recovered  his  consciousness  and  seemed  doing 
well,  the  coma  returned  and  ended  in  death  in  sixty-three  hours. 

Diagnosis. — There  is  often  great  doubt  whether  a  patient  has  been 
really  bitten  by  a  snake,  but  if  he  shows  two  punctures  about  half  an 
inch  apart  bleeding  pretty  freely  the  case  is  clear.  A  few  innocent  snakes 
have  the  anterior  maxillary  teeth  developed  like  poison  fangs,  but  bites 
from  them  are  not  very  likely  to  occur  (Fayrer).  When  a  full-sized  cobra 
or  daboia  has  inflicted  a  thorough  bite — and  it  must  be  remembered 
that  a  snake  bites  with  a  will,  and  holds  on  like  a  dog — so  that  it  has 
injected  a  full  dose  of  poison,  we  believe  the  case  is  inevitably  fatal.  But 
this  is  very  much  a  matter  of  quantity,  the  smaller  the  animal  bitten 
and  the  larger  the  quantity  of  venom  injected,  the  greater  the  danger. 
In  short,  there  are  many  loopholes  of  escape ;  the  snake  may  have  been 
sickly,  its  poison  used  up,  and  its  bite  a  mere  scratch  with  a  very  slight 
injection  of  venom,  if  any  ;  and  nervous  symptoms  may  be  simulated 
by  fright. 

Treatment. — The  only  rational  measures  are  these  :  first  tie  a  liga- 
ture tightly  above  the  bitten  part,  if  on  a  limb  ;  then  cut  out  or  deeply 
cauterise  by  the  actual  cautery  or  by  caustic  the  wounded  part,  and  en- 
courage bleeding  by  hot  water.  In  addition  the  part  should  be  emptied 
of  blood  by  the  use  of  the  dry  cupping  glass,  or  else  the  wound  should  be 
vigorously  sucked,  the  saliva  being  quickly  spat  out,  as  the  proceeding  is 
else  not  free  from  danger  (Fayrer).  Then  the  condition  of  the  patient 
must  be  carefully  attended  to  ;  hot  spirits  and  water  may  be  given  in 
small  quantities  to  keep  up  the  circulation,  or  the  liq.  ammonias  well 
diluted ;  or  the  patient  may  be  kept  up  by  enemata  of  brandy,  ammonia, 
and  coffee.  Artificial  respiration  may  be  tried  if  the  breathing  flags. 
Professor  G.  B.  Halford,  of  Melbourne,  has  shown  that  the  injection  into 
a  vein  towards  the  heart  by  a  hypodermic  syringe  of  30  minims  of  the 
liq.  ammonias  (B.P.  sp.  gr.  0*959)  is  efficacious  in  the  case  of  bites  from 
the  Australian  snakes.  Of  other  antidotes  there  is  the  arsenic  in  half- 
grain  doses,  and  the  liq.  potassaa,  recommended  by  Dr.  Shortt.  But  the 
surgeon  will  take  care  rather  to  do  nothing  than  to  do  mischief.  Dr. 
Weir  Mitchell  believes  that  some  of  the  symptoms  attributed  to  rattle- 
snake poison  have  been  caused  by  the  misuse  of  whisky  in  poisonous 
doses  as  a  remedy. 

It  is  customary  to  keep  the  patient  awake  by  walking  him  about,  just 
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as  after  poisoning  by  opium.  Sir  Joseph  Fayrer  warns  against  exhaust- 
ing the  patient  by  this  proceeding.1 

II. — POISONOUS  INSECTS. 

The  bites  or  stings  of  mosquitos,  wasps,  bees,  spiders,  and  scor- 
pions may  produce  a  good  deal  of  pain  or  itching  and  swelling.  The 
number  of  remedies  in  vogue  shows  that  none  of  them  is  reliable.  Some 
apply  carbonate  of  soda,  or  chalk,  or  spirit  of  ammonia  ;  others  vinegar ; 
perhaps  a  weak  solution  of  carbolic  acid  in  water,  or  carbolised  oil  (1  in 
20)  or  compound  camphor  liniment  is  the  best ;  some  preparation  of 
carbolic  acid  is  thought  to  be  efficient  for  keeping  mosquitos  at  bay. 
Some  of  the  essential  oils — e.g.,  Penny  Royal,  peppermint — are  useful 
both  as  local  sedatives  and  also  for  the  purpose  of  keeping  off  insects. 
In  the  case  of  bee  or  wasp  sting,  if  the  sting  is  seen  to  be  left  in  the 
wound  it  should  be  extracted  with  a  fine  forceps.  Children  or  even 
adults  may  be  so  severely  stung  by  a  swarm  of  insects  as  to  suffer  severely 
from  collapse,  and  require  brandy  and  ammonia.  A  wasp  or  bee  sting- 
in  the  throat  may  cause  imminent  danger  of  suffocation  from  swelling 
of  the  glottis ;  gargling  with  warm  salt  and  water  is  recommended,  but 
it  may  be  necessary  to  perform  tracheotomy. 


CHAPTER  XIX. 

ANIMAL   PARASITES — ENTOZOA — VEGETABLE  PARASITES. 

I.  The  Cruinea-worm. — Dracunculus  or  Filaria  Meclinensis  is  a 
Tery  common  pest,  especially  on  the  coast  of  Africa  and  in  the  East 
Indies.  The  female  only  is  known.  It  infests  the  subcutaneous  areolar 
tissue,  especially  of  the  feet  and  legs.  It  attains  a  lrngth  of  from  one  to 
six  feet,  and  has  the  thickness  and  appearance  of  vermicelli,  or  of 
a  common  wax  match.  It  is  calculated  that  it  takes  nine  months  to 
develop  and  mature  its  young,  and  then  it  comes  out ;  usually  in  the 
summer,  from  May  to  September.  During  its  growth  it  causes  gradually 
increasing  pain,  stiffness,  and  swelling  ;  in  ordinary  cases  there  next 
follows  the  appearance  of  a  huge  circular  bleb  or  blister  filled  with  a 
sero-purulent  fluid  ;  the  surgeon  cuts  off  the  raised  cuticle  all  round  its 
margin  ;  then  is  seen  the  rounded  head  of  the  worm  with  one  or  two 
inches  of  its  body  protruding  from  the  centre  of  the  denuded  cutis  (Fig.  58). 
The  surgeon  now  makes  a  small  quill-like  roll  of  adhesive  plaster,  rolls  the 
worm  round  it,  and  gently  draws  out  as  much  as  will  come  without  risk 
of  breaking.    Rupture  of  the  parasite  has  caused  severe  local  and  even 

1  The  author  must  express  his  great  obligation  to  that  accomplished  naturalist,  Dr.  John 
Shortt,  of  Madras,  whose  courage,  dexterity,  and  ingenuity  in  handling  snakes,  and 
experimenting  on  the  nature  of  their  poisons  and  the  remedies  are  above  all  praise.  Dr. 
Shortt's  writings  are  in  the  Madras  Monthly  Journal  of  Medical  Science,  and  the  author 
would  refer  to  his  Letters  from  Madras  in  the  Medical  Times  and  Gazette  for  August  23, 
1873,  September  30, 1873,  and  January  31,  1874.  He  is  also  under  obligation  to  Surgeon- 
Major  Edward  Nicholson,  author  of  the  Elementary  Treatise  on  Ophiology,2nd  ed.  Madras, 
1874  ;  Payrer's  magnificent  work  on  the  Thanatophidia  of  India, ;  S.  Weir  Mitchell,  Med. 
Times  and  Gazette,  vol.  i.  1869.  Sir  Everard  Home,  case  of  Rattlesnake  bite,  Phil.  Trans. 
vol.  c. ;  Case  of  Keeper  in  Zoological  GTardens  bitten  by  a  Cobra,  Lancet,  October  30, 1852 ; 
•Chevalier,  Med.  Chir.  Trans.  1813,  on  use  of  arsenic  in  Snake-bite;  on  Rattlesnake 
Poison,  Phil.  Trans,  vols.  xxx.  and  xliv. 
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constitutional  symptoms,  probably  owing  to  the  escape  of  the  young 
fllariffi.  This  process  of  drawing  out  and  rolling  upon  the  plaster 
is  repeated  every  day,  till  at  last  the  tail,  which  is  pointed  and  turned 
up  like  a  small  hook,  comes  wriggling  out  and  the  case  is  at  an  end. 
The  worm,  if  examined,  is  found  to  be  full  of  young  filarial,  which  have 
been  developed  whilst  the  parent  was  in  the  body  of  the  human 
« host.' 

Sometimes  the  worm  forms  a  subcutanous  abscess,  instead  of  a  bleb ; 
in  this  case  the  abscess  must  be  opened,  when  a  loop  of  the  worm  will 
probably  protrude,  and  must  be  got  out  as  above  described.  There  may 
be  more  than  one  worm  ;  the  author  saw  a  case  at  Madras  in  which 

nineteen  had  been  extracted 
from  different  parts  of  the  legs. 
The  patient  had  been  7  months 
in  the  hospital,  and  had  been 
in  great  danger  from  tetanus » 
If  near  a  joint  the  worm  may 
cause  synovitis.  This  malady 
is  so  common  in  Madras  during 
the  summer  as  to  fill  from  5  to 
10  per  cent,  of  the  beds  in  the 
General  Hospital. 

The  life  history  of  the 
guinea-worm  is  not  complete  ; 
the  young  filarias  on  escaping 
from  the  body  of  the  parent 
worm  are  sexually  immature. 
It  is  believed  that  they  then 
enter  the  tissues  of  minute  fresh- 
water Crustacea,  and  in  a  further 
stage  of  development  gain  access 
to  the  alimentary  tract  of  man. 
The  notion  of  direct  penetra- 
tion of  the  skin  by  the  worm 
has  been  abandoned. 

II.  The  Chigroe  or  Sand- 
flea  (Pulex  penetrans)  is  a 
minute  insect,  abundant  in  the 
West  Indies  and  northern  parts 
of  South  America,  in  dry  and 
sandy  situations.  The  insects 
attack  the  feet  chiefly  beneath  the  nails  and  between  the  toes,  the 
impregnated  females  penetrating  the  skin.  The  abdomen  of  the  para- 
site then  swells  and  forms  a  small  cyst.  When  the  cyst  is  fully  formed 
it  may  be  of  the  size  of  a  pea,  and  is  of  a  bluish  colour.  The  sym- 
ptoms are  a  violent  itching.  The  treatment  consists  in  extracting  the 
creature  and  its  eggs,  which  operation  is  dexterously  enough  performed 
by  the  negroes  with  the  point  of  a  needle,  and  the  cavity  left  is  filled  with 
tobacco  ashes.  If  the  bag  is  broken  in  the  extraction,  so  that  the  young- 
chigoes  escape,  violent  inflammation  is  the  result.  On  the  other  hand, 
if  left  in  the  tissues  the  insect  may  excite  violent  inflammation,  suppura- 
tion, and,  maybe,  extensive  ulceration.  Should  such  inflammation  have 
resulted,  the  wounds  must  be  frequently  washed  with  1  in  20  carbolic 
or  other  strong  antiseptic,  to  destroy  the  larvae. 

III.  The  Echino coccus  (Hydatid). — This  is  the  cystic  or  larval 


Fig.  58. — Eepresents  the  guinea-worm  bleb  just 
cut  off,  aud  the  head  of  the  protruding 
worm  rolled  round  a  small  quill  of  plaster. 
From  a  patient  of  Dr.  Paul's,  who  caused  a 
life-like  drawing  to  be  made  by  Moone- 
sawmy,  and  gave  it  to  the  author.  See 
author's  '  Letters  from  Madras,'  Med.  Times 
and  Gazette,  Jan.  3,  1874. 
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condition  of  a  minute  tape-worm,  infesting  the  dog  tribe,  the  ova  of 
which  find  their  way  into  water  and  so  gain  access  to  the  alimentary- 
tract  of  man.  The  embryos,  set  free  from  the  ova,  burrow  into  the 
tissues  and,  having  lodged  in  some  one  organ  or  tissue,  develop  into  sacs 
or  cysts,  which  are  filled  with  fluid.  The  echinococcus  cyst  may  be  of 
any  size,  from  that  of  a  small  nut  to  that  of  a  man's  head.  The 
structure  shows  an  outer  fibrous  capsule,  which  is  of  inflammatory 
origin  and  belongs  to  the  tissues  of  the  host ;  within  this  a  characteristic 
translucent  grey-white  gelatinous  membrane  of  variable  thickness,  very 
loosely  connected  to  the  capsule :  under  the  microscope  this  shows  in  cross- 
section  very  beautiful  fine  lamination  ;  the  inner  surface  of  the  gelatinous 
membrane  appears  somewhat  granular,  and  small  opaque  white  granules 
may  be  visible  on  it.  Each  granule  consists  of  an  encapsuled  group  of  small 
echinococcus  heads  (scolices).  Filling  the  cyst  is  a  clear,  very  thin  fluid 
which  does  not  contain  albumen  (no  coagulation  with  heat  or  acids).  We 
have  thus  a  single  fertile  cyst.  In  other  cases  the  small  white  granular 
echinococcus  heads  may  be  absent — the  cyst  is  then  sterile.  In  yet  other 
cases — this  is  the  most  frequent  variety  in  man — secondary  or  daughter 
cysts  form  within  the  primary  cysts,  and  within  these  tertiary  cysts. 
These  cysts  are  structurally  quite  like  the  parent  cyst ;  they  vary  greatly 
in  size,  and  float  as  gelatinous  spheres  in  the  hydatid  fluid.  These 
secondary  or  tertiary  cysts  may  be  fertile  or  sterile. 

The  most  common  seats  of  the  hydatid  are — the  Liver ;  then,  but  far 
less  frequently,  the  Peritoneum ;  but  it  may  occur  in  the  lungs,  kidneys, 
brain,  bones,  subcutaneous  tissue — in 
fact,  in  almost  any  organ  or  tissue. 

The  surgeon  will  be  consulted  for 
a  slow-growing,  non-inflammatory, 
encysted,  fluctuating  tumour,  yielding 
a  peculiar  thrill  to  percussion — hy- 
datid fremitus — which,  if  punctured, 
gives  exit  to  a  clear  serous  or  purulent 
fluid  (for  the  fibroid  sac  containing 
the  hydatids  may  suppurate)  ;  and 
the  hydatid  cysts  themselves,  or  por- 
tions of  them,  will  shortly  protrude. 
The  diagnosis  in  doubtful  cases  will 
be  determined  by  examination  of  the 
fluid,  by  finding  teeth  under  the  mi- 
croscope, or  fragments  of  laminated 
membrane. 

Treatment. — Free  incision  if  the  cyst  be  superficial.  If  deep-seated, 
a  puncture  with  a  very  fine  trocar  and  cannula,  and  simply  drawing 
off  the  fluid,  is  the  most  successful  practice— often  causing  death  of 
the  parasite.  Everything  used  should  be  rendered  perfectly  pure.  If 
in  the  liver  the  puncture  should  be  made  over  the  most  prominent 
part  of  the  tumour ;  part  only  of  the  fluid  should  be  removed.  The 
patient  should  be  kept  at  perfect  rest  afterwards,  with  a  flannel  bandage 
firmly  applied  round  the  seat  of  puncture  to  guard  against  escape  of 
hydatid  fluid  into  the  peritoneal  cavity,  which  may  occur  even  through  a 
very  fine  puncture.  Should  tapping  fail,  an  incision  under  antiseptic 
precautions  may  be  carried  down  to  surface  of  the  tumour  ;  should  this 
be  adherent  to  the  abdominal  wall,  a  free  opening  may  be  made  and 
the  cyst  evacuated  and  drained ;  should  it  not  be  adherent,  the  peri- 
toneum must  be  opened,  and  the  tumour  left  presenting  in  the  gaping 
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Fig.  59. — Two  scolices  from  a  cluster. 
A,  scolex  with,  head  extruded  ;  B, 
with  head  invaginated  in  the  hinder 
part  of  the  body ;  a,  rostellum  ;  b, 
crown  of  hooklets  ;  c,  individual 
hooklets.  (From  a  hydatid  of  the 
liver.) 
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wound  till  it  have  contracted  adhesions  (Volkmann).  Then  the  tumour 
may  be  opened.    This  operation  should  not  be  lightly  undertaken. 

IV.  Vegetable  Parasites. — Of  these  we  can  here  refer  only  to  the 
Fung-us  Disease  of  India,  described  by  Professor  H.  V.  Carter,  of 
Bombay.1  In  this  curious  disease,  the  sporules  of  some  fungus  find 
their  way  beneath  the  cuticle  of  the  foot,  increase,  and  form  tumours, 
then  abscesses,  and  at  last  invade  the  bones,  which  they  excavate  and  fill 
with  rounded  black  masses.    The  fungus  has  been  named  Chionyphe 


Pig.  60. — Fungus  foot,  drawn,  by  permission  of  Dr.  Furnell,  from  a 
specimen  in  the  Madras  Museum  ;  shows  the  little  poa-like  elevations 
of  the  skin  which  mark  the  orifices  of  sinuses,  with  which  the  flesh 
and  bones  of  the  foot  are  riddled. 

Carteri ;  but  it  is  by  no  means  certain  that  the  disease  is  due  to  the 
fungus,  for  a  form  of  the  disease  exists  in  which  no  black  masses  are 
present  and  no  fungus  elements  discoverable.  The  disease  affects  natives 
of  India,  and  seems  to  be  irremediable  except  by  amputation. 


When  a  prick  or  other  breach  of  surface  is  brought  in  contact  with 
the  tissues  of  a  dead  body,  poisoning,  which  may  be  local  or  local  and 
general,  is  liable  to  result  from  inoculation  of  a  virus.  The  nature  of  the 
poison  is  not  known  ;  it  is  probably  different  in  different  cases.  It  is 
most  virulent  in  fresh  bodies,  and  in  the  bodies  of  those  who  have  died 
of  some  infective  disease,  e.g.  erysipelas,  septic  infection,  pytemia, 
puerperal  fever  and  peritonitis ;  it  diminishes  as  putrefaction  advances. 
That  poisons  present  during  life  in  the  organism  may  retain  their  powers 
after  death  is  shown  by  the  fact  that  glanders  and  splenic  fever  may  be 
inoculated  from  the  dead  body. 

The  poison  enters  almost  always  through  some  breach  of  surface  ; 
but  it  sometimes  appears  to  do  so  through  a  hair  follicle  in  unbroken 
skin.    The  resisting  power  of  the  tissues  is  an  important  element  in  the 

1  'On  Mycetoma  or  Fungus  Disease':  Trans.  Med.  and  Phi/.s.  Soc,  Bombay,  (No.  vii. 
1862.    See  also  Quain's  Dictionary  of  Medicine,  article  by  Cunningham  and  Lewi?. 
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case,  for  it  is  in  depressed  states  of  health  that  poisoning  is  most  likely 
to  occur.  Probably,  other  things  being  equal,  a  person  constantly  exposed 
to  the  poison  will  be  less  susceptible  than  one  only  occasionally  exposed. 
Forms  of  post-mortem  poisoning- : — 

1.  The  dissecting -porter's  wart.  This  is  the  result  of  continued  irrita- 
tion of  the  surface  by  putrid  material ;  it  is  analogous  to  the  warty 
growths  caused  by  the  irritation  of  gonorrhceal  discharges.  There  is 
no  entry  of  the  poison  in  this  case.  The  warty  growths  affect  the  back 
of  the  hand,  over  the  knuckles  and  joints  of  the  fingers.  An  ichthyotic 
appearance  is  sometimes  present,  with  cracks  and  fissures  of  the  surface, 
but  no  true  ulceration  which,  with  the  fact  that  the  growths  are  multiple, 
distinguishes  the  disease  from  epithelioma. 

2.  The  dissecting-room  pustule. — Here  there  is  local  infection.  The 
chief  point  calling  for  note  is  that  the  pustule,  if  opened  but  otherwise 
untreated,  scabs  and  persists  as  an  unhealthy  ulcerating  surface  beneath 
this  scab. 

Suppuration  of  the  hair  follicles  of  the  hand  and  wrist,  boils, 
whitlow,  may  be  mentioned  as  occasional  effects  of  post-mortem  poison. 

3.  Suppuration  of  the  matrix  of  the  nail,  generally  at  its  root,  results 
also  from  infection.  The  tissues  immediately  adjoining  are  inflamed 
and  very  tender.  The  condition  is  very  chronic  on  account  of  the  diffi- 
culty of  getting  at  the  disease  beneath  the  nail. 

Treatment. — The  wart  may  sometimes  be  cured  by  the  constant 
application  of  ext.  belladonnas.  If  this  fails,  caustics  may  be  used ;  but 
it  would  be  preferable  to  scrape  away  the  growth,  disinfect  its  base,  and 
treat  antiseptically.  Collections  of  pus  must  be  opened,  washed  with  an 
antiseptic,  the  cavities  dusted  with  iodoform,  and  moist  boracic  dressings 
applied.  Eemove  a  nail  if  its  base  cannot  be  cut  away  sufficiently  to 
completely  expose  an  ulcer. 

4.  The  poison  may  spread  widely  from  the  point  of  inoculation,  and 
this  most  readily  occurs  in  loose  cellular  tissue.  A  diffuse  cellulitis 
results,  starting  from  the  point  of  inoculation,  and  lymphangitis  also  is 
commonly  present.  For  the  signs,  symptoms,  and  possible  terminations 
and  treatment  of  diffuse  cellulitis,  see  p.  126.  Amongst  these  termina- 
tions must  be  mentioned  spreading  gangrene  (p.  127). 

5.  Acute  lymphangitis  and  lymphadenitis  sometimes  occur  even  in 
cases  with  scarcely  any  change  at  the  site  of  inoculation  ;  sharp  fever, 
with  red  lines,  extremely  tender,  leading  to  swollen  and  painful  glands, 
characterise  the  affection.  The  terminations  may  be  suppuration  in  the 
glands  or  along  the  inflamed  vessels. 

Treatment. — Disinfect  any  wound ;  hot  fomentations,  with  free 
application  of  glycerine  and  belladonna  along  the  lymphatics ;  early 
evacuation  of  pus.  As  the  disease  generally  signifies  depressed  health, 
it  may  be  essential  to  support  the  patient  by  milk,  strong  beef-tea,  eggs, 
and  quinine. 

6.  Cellulitis  of  the  axilla  sometimes  arises  as  in  the  preceding 
cases,  with  but  trifling  local  signs  at  the  site  of  inoculation.  Symptoms 
of  an  intense  on-coming  pyrexia  (rigor,  vomiting,  headache)  may  pre- 
cede the  axillary  affection,  the  temperature  perhaps  reaching  105°.  Then 
with  much  pain  and  tenderness  brawny  swelling  of  the  axilla  sets  in» 
spreading  beneath  the  pectorals  inwards  towards  the  mid  line.  The 
swelling  may  advance  to  the  front  of  the  chest,  and  spread  upwards 
to  the  clavicle,  and  downwards  along  the  side.  Typhoid  symptoms  (p.  28) 
set  in  early,  perhaps  with  diarrhoea,  and  the  patient  dies  comatose. 
Throughout  there  may  be  no  distinct  fluctuation  in  the  axilla. 

N  2 
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Treatment.-—  Early  and  free  incision  by  Hilton's  method,  opening 
the  deep  axillary  fascia  and  the  subpectoral  tissue  ;  then  frequently 
changed  boracic  fomentations.  There  must  be  no  waiting  for  fluctuation. 
The  constitutional  treatment  is  essentially  supporting  :  milk,  eggs,  beef- 
tea,  and,  maybe,  the  free  use  of  stimulants  and  quinine  in  full  doses. 

7.  The  symptoms  of  acute  septicemia  or  pycemia  may  rarely  follow 
on  post-mortem  wounds.1 


CHAPTER  XXI. 

EFFECTS  OF  POISON  GENERATED  BY  DISEASED  ANIMALS. 
I. — HYDROPHOBIA. 

Definition. — Hydrophobia  is  an  acute  disease  caused  by  the  inocu- 
lation of  the  saliva  of  a  rabid  animal,  and  characterised  by  mental 
excitement  and  spasms  induced  by  the  attempts  to  swallow  fluids.  The 
disease  is  almost  invariably  fatal. 

Symptoms  in  the  dogr. — The  earliest,  according  to  Mr.  Youatt,  are 
1  unusual  sullenness,  fidgeting,  and  continual  shifting  of  posture.'  The 
dog  retreats  to  his  bed,  where  he  lies  curled  up,  with  his  head  buried  be- 
tween his  paws.  Then  he  becomes  fidgety,  continually  changing  his 
resting-place.  Delirium  is  also  an  early  symptom :  the  dog  perhaps 
springing  up  and  giving  an  angry  bark  at  some  imaginary  object. 

With  the  delirium  a  variable  amount  of  ferocity  is  displayed  by 
rabid  dogs.  Some  there  are  who,  if  loose,  rush  out,  biting  every  man  and 
beast  in  their  way.  Others,  on  the  contrary,  in  the  very  earliest  stage 
of  the  disease,  show  an  increased  fondness,  and  are  perpetually  trying 
to  lick  their  owner's  hands  and  face. 

Another  early  symptom  is  change  of  voice.  There  is  said  to  be  a 
most  peculiar  and  characteristic  combination  of  a  perfect  bark  ending 
abruptly  and  very  singularly  in  a  howl,  a  fifth,  sixth,  or  eighth  higher 
than  the  commencement. 

Other  symptoms,  observed  at  the  commencement  of  the  disease,  are, 
loss  or  perversion  of  appetite,  propensity  to  lick  cold  surfaces,  such  as 
stones,  or  iron,  and  to  devour  straws,  litter,  and  similar  rubbish.  There 
is  no  dread  of  water  ;  on  the  contrary,  an  insatiable  thirst,  which  the  dog 
endeavours  to  allay  by  lapping  as  long  as  he  has  power  over  his  jaws.  The 
mouth  is  dry,  and  the  saliva  exceedingly  viscid ;  so  that  the  dog  may  be 
seen  fighting  with  his  paws  at  the  corners  of  his  mouth  to  get  rid  of  it : 
hence  the  scratch  of  a  rabid  animal  may  be  as  dangerous  as  its  bite. 

In  some  cases  paralysis  of  the  muscles  of  the  mouth  and  jaws  is  a 
very  early  symptom,  the  mouth  being  open  and  the  tongue  protruding. 
A  poor  dog  in  this  condition  will  plunge  his  muzzle  into  water  up  to  the 
very  eyes  in  order  that  he  may  get  one  drop  into  the  back  part  of  his 
mouth.    This  is  generally  called  dumb  madness. 

As  the  disease  approaches  its  termination,  general  paralysis  comes  on 
and  the  animal  dies  exhausted.  There  seems  to  be  perfect  insensibility 
to  pain  throughout. 

1  Cf.  Marcus  Beck,  article  in  Quaiu's  Dictionary. 
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The  usual  duration  is  from  four  to  six  days. 

The  post-mortem  appearances  show  merely  the  effects  of  the  malady, 
in  various  degrees  of  congestion  of  the  mucous  membrane  of  the  respira- 
tory and  alimentary  surfaces.  Perhaps  one  of  the  most  characteristic 
is  the  presence  of  a  peculiarly-mingled  mass  of  hay,  hair,  straw,  earth, 
and  excrement  in  the  stomach,  or  in  the  fauces,  where  it  may  have 
lodged  from  defect  in  the  power  of  deglutition.1 

Causes. — No  cause  is  known  except  a  bite  from  another  animal 
already  diseased.    The  disease  is  not  known  to  arise  spontaneously. 

Besides  the  dog,  rabies  infests  the  wolf,  jackal,  badger,  cat,  and  many 
other  mammiferous  animals,  and  there  is  no  doubt  but  that  every  animal 
capable  of  taking  the  disease  can  also  propagate  it.  This  is  equally  true 
with  regard  to  human  beings.  MM.  Magendie  and  Breschet  produced 
rabies  in  dogs  by  inoculation  with  the  saliva  of  a  hydrophobic  man.'- 
The  disease  has  been  communicated  to  man  by  pigs  and  horses.  Breschet 
repeatedly  infected  dogs  with  the  saliva  of  rabid  dogs  and  asses.  When 
rabbits,  or  other  rodentia,  and  birds  are  inoculated  they  very  soon  die, 
but  without  exhibiting  any  of  the  ordinary  symptoms.3 

Many  authorities  believe  that  it  may  be  communicated  by  contact  of 
the  dog's  saliva  with  the  skin,  or  mucous  membrane,  without  any  wound 
or  abrasion.  In  a  case  narrated  by  Watson,4  the  dog's  tooth  merely 
indented  the  skin  of  the  back  of  the  hand,  but  made  no  wound.  Lastly, 
it  is  stated  that  the  bite  of  an  animal  in  health,  or  of  one  merely  enraged, 
may  cause  the  disease.    Both  these  statements  are  very  doubtful. 

The  blood  of  rabid  animals  is  probably  infective — certain  it  is  that 
post-mortem  inoculation  may  take  place  through  a  dissection  wound. 
During  life,  the  only  secretion  known  to  contain  the  poison  is  the  saliva, 
and  in  this  the  vitality  of  the  virus  is  probably  long  maintained. 
Though  the  usual  mode  of  inoculation  is  by  a  bite  of  the  rabid  animal, 
yet  there  are  instances  of  inoculation  by  other  means. 

If  the  bite  take  place  through  clothing  the  danger  is  less  ;  but,  given 
inoculation,  there  appears  to  be  great  difference  in  susceptibility  among 
individuals,  and  even  when  no  treatment  is  applied  to  the  wound  only 
about  one-third  of  the  cases  take  the  disease. 

Symptoms  in  man.— About  five  weeks  to  three  months  after  a  bite 
(rarely  less,  sometimes  much  longer,  possibly  even  one  or  two  years),  the 
patient  feels  pain  in  the  wounded  part  of  a  rheumatic  character,  or  a  stiff- 
ness or  numbness.  In  some  rare  cases  the  wound  long  healed  has  inflamed 
and  suppurated  afresh.  In  many  these  premonitory  symptoms  have  not 
appeared  at  all.  The  real  symptoms  of  hydrophobia  begin  with  low  spirits, 
feverishness,  headache,  stiffness  of  the  neck,  soreness  of  the  throat,  and 
some  trouble  in  swallowing,  especially  liquids,  which  from  the  first  is  often 
associated  with  embarrassed  breathing ;  but  their  nature  is  not  usually 
suspected  for  a  day  or  two,  till,  on  a  sudden,  on  attempting  to  drink,  the 
patient  is  seized  with  a  fit  of  suffocating  spasm,  and  manifests  extreme 
horror  at  the  sight  of  fluids. 

The  most  prominent  symptoms  that  henceforth  present  themselves 

*  See  The  Dog,  by  W.  Youatt,  Lond.  1845. 

2  Breschet,  Bur  quelques  Kecherenes  experimentales  sur  la  Kage.  V Experience, 
Oct.  8,  1840. 

3  For  rabies  in  the  horse,  see  Blaine's  Outlines  of  the  Veterinary  Art,  2nd  ed.  Lond. 
1816.  For  rabies  in  the  sheep,  see  Lancet,  1829-30,  vol.  ii.  p.  511.  Two  ewes  were  bitten 
by  a  mad  dog,  and  died  of  rabies.  One  had  two  lambs,  the  other  one  ;  all  three  of  which 
were  seized  with  the  disease  a  week  afterwards,  although  they  had  not  been  bitten  by 
the  dog,  nor,  as  was  supposed,  by  the  mothers. — Steele,  Med.  Gaz.,  Oct.  25,  1839. 

4  Lectures,  London,  1843,  vol.  i.  p.  577. 
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are  three  :  viz.  difficulty  of  breathing  and  swallowing,  extreme  irrita- 
bility of  the  nervous  system,  and  disorder  of  the  mind. 

(a)  The  difficulty  of  breathing  and  swallowing  depends  on  spasm  of 
the  muscles  of  the  pharynx  and  larynx.  Sometimes  the  patient  can  swal- 
low neither  solids  nor  liquids ;  but  more  frequently  the  disability  extends  to 
liquids  only,  because  they  require  a  greater  exertion  of  these  muscles,  and 
are  consequently  more  liable  to  excite  spasms.  It  is  this  circumstance 
that  causes  the  aversion  to  fluids  and  the  alarm  at  the  sight  of  them 
which  so  generally  characterise  the  disease.  At  first  the  spasms  are  ex- 
cited only  by  attempts  to  swallow  fluids  ;  then  by  the  sight  or  thought  of 
them,  or  by  the  motions  of  spontaneous  deglutition  ;  but  as  the  malady 
advances,  they  recur  in  frequent  paroxysms,  which  cause  the  most  fright- 
ful struggles  for  breath.  The  spasm  from  being  limited  to  the  muscles 
of  respiration  may  become  general  and  tetanic  in  character. 

(b)  Irritability  of  the  nervous  system. — A  look,  or  a  sound ;  the 
opening  and  shutting  of  a  door ;  a  movement  of  the  attendant ;  the 
reflection  of  lights  from  a  mirror  ;  the  least  impression  on  the  skin ;  the 
touch  of  a  feather,  or  the  gentlest  current  of  air,  is  sufficient  to  bring 
on  the  convulsive  fits. 

(c)  The  state  of  mind. — Sometimes  there  is  great  restlessness  and 
talkativeness  ;  sometimes  maniacal  fury  ;  more  rarely,  entire  composure 
and  tranquillity. 

Progress  and  termination. — The  sufferings  are  aggravated  by  ex- 
treme thirst,  and  by  a  peculiar  viscid  secretion  from  the  fauces,  the  irri- 
tation of  which  brings  on  the  convulsive  fits,  and  causes  a  perpetual 
hawking  and  spitting.  The  convulsions  increase  in  frequency  and  vio- 
lence; till  at  length  one  fit  lasts  long  enough  to  release  the  patient  from  his 
misery.  A  period  of  calm  sometimes  occurs  shortly  before  death.1  The 
temperature  is  usually  raised  two  or  three  degrees  during  the  course  of 
the  disease.    Albumen  is  often  found  in  the  urine — sometimes  sugar. 

Morbid  anatomy. — The  morbid  appearances  most  frequently 
found  are  :  general  fluidity  of  the  blood  (cf.  The  Blood  in  Septic  Diseases), 
injection  of  the  fauces  and  pharynx,  sometimes  of  the  salivary 
glands,  and  occasionally  also  evidence  of  congestion  of  the  brain  and 
spinal  cord  with  their  membranes.  The  microscope  shows  in  the  nerve 
centres  round-celled  infiltration  around  the  small  vessels.  This  is 
most  marked  in  the  lower  half  of  the  medulla,  i.e.  in  the  neighbour- 
hood of  the  respiratory  and  deglutition  centres.  There  is  little  or  no 
change  in  the  upper  half  of  the  medulla  oblongata,  the  corpora  quadri- 
gemina,  basal  ganglia,  and  cerebellum.  The  cortex  cerebri  may  be 
slightly  affected  in  the  same  way  as  the  medulla  ;  also,  maybe,  in  the 
grey  matter  of  the  spinal  cord  (Gowers).  The  ganglion-cells  of  the  parts 
affected  show  granular  degeneration.  Similar  round-celled  infiltration  is 
described  by  Coats  in  the  salivary  glands,  mucous  glands  of  larynx,  and 
kidneys. 

Pathology. — The  disease  results,  as  we  have  seen,  from  the  inocu- 
lation of  a  special  poison,  and  it  shows  itself  by  an  exalted  sensibility  of 
the  central  nervous  system,  and  in  particular  of  that  portion  which 
adjoins  the  respiratory  centre.  Here  the  morbid  action  starts,  and  here 
it  culminates,  in  intensity.  In  nature  the  morbid  action  is  simply  in- 
flammatory. 

The  nature  of  the  poison  is  unknown  at  present :  it  is  assumed  by 
many  to  be  a  specific  germ.    Recently  some  very  interesting  experiments 

1  Bardsley,  Cycl.  Pract.  Med.,  Art.  Hydrophobia. 
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liave  been  made  by  Pasteur  with  a  view  to  determining  whether  by- 
transmission  through  other  animals  the  virus  might  be  modified  so 
that  if  used  to  inoculate  other  animals  it  would  without  endangering 
them  protect  them  from  the  influence  of  the  unmodified  poison.  The 
source  whence  Pasteur  obtained  the  poison  was  the  medulla  oblongata  of 
a  rabid  dog.  With  this  poison  a  series  of  monkeys  were  inoculated — 
the  first  monkey  from  the  dog,  the  second  monkey  from  the  first 
monkey  after  the  disease  had  developed,  the  third  from  the  second,  and 
so  on.  In  this  transmission  the  poison  became  less  and  less  violent, 
and  taken  at  a  certain  point  in  the  series  it  was  found  so  far  attenuated 
as  to  be  safely  inoculable  on  dogs,  and  to  protect  these  completely. 

Transmission  through  rabbits  and  guinea-pigs  did  not  mitigate  the 
virus.  A  Government  commission  in  France  has  examined  and  con- 
firmed Pasteur's  results ;  the  subject  is  still  under  investigation  by 
Pasteur.1 

Diagnosis. — The  most  valuable  element  is  the  respiratory  spasm 
caused  by  the  attempt  to  swallow  fluids.  If  this  be  absent  the  diagnosis 
may  be  very  difficult,  and  must  rest  chiefly  on  the  history  of  a  bite,  the 
onset  of  convulsive  symptoms  with  salivation,  &c.  From  tetanus  it  is  to 
be  distinguished  by  the  absence  of  trismus  and  continuous  spasm.2 

Preventive  treatment. — A  tight  ligature  must  be  applied  at  once 
above  the  part,  the  wound  washed,  and  then  encouraged  to  bleed  freely, 
or  well  sucked ;  if  this  latter,  the  mouth  should  be  rinsed  with  water,  or 
with  vinegar  and  water,  after  each  act ;  it  is  not  a  safe  proceeding  if  there  be 
any  abrasion  of  the  mucous  membrane.  Free  cauterisation  by  lunar 
caustic,  nitric  acid,  liquid  carbolic  acid,  or  the  actual  cautery  should  be 
then  employed.    Excision  is  a  still  wiser  plan. 

The  treatment  of  the  disease,  once  it  has  developed,  consists  in 
removing  all  exciting  causes  of  spasm.  The  patient  must  be  kept  per- 
fectly quiet  and  in  the  dark,  and  draughts  of  air  ant  the  sight  and  sounds 
of  fluids  excluded  (if  these  excite).  Food  must  be  administered  by  the 
rectum  if  swallowing  cause  spasm. 

Of  direct  antidotes  there  is  no  certain  knowledge.  Sedatives  are 
naturally  indicated,  and  of  these  chloral  and  morphia  used  subcu- 
taneously  are  chiefly  recommended ;  they  are  best  given  together.3 

II.  SPLENIC  FEVER.     MALIGNANT  PUSTULE.     INTERNAL  AND 
EXTERNAL  ANTHRAX. 

Splenic  fever  is  the  name  given  to  an  acute  infective  disease  common 
among  horned  cattle,  horses,  sheep,  and  other  herbivorous  animals,  and 
characterised  among  other  things  by  a  swollen  brittle  spleen.    It  is  rare 

1  See  Med.  Times  and  Gaz.,  Aug.  23,  1884  ;  Gazette  des  Hopitaux,  Aug.  9,  1884. 

2  Consult  G-ower's  Art.  Hydrophobia,  Quain's  Dictionary  of  Medicine ;  also,  Boss' 
Bis.  of  Nei-vous  System,  2nd  edition,  vol.  ii.  pp.  818  et  seq. 

3  There  are  three  errors  often  refuted,  but  which  revive  from  time  to  time.  One  is 
the  notion  that  there  is  no  such  disease  as  hydrophobia,  but  that  all  the  symptoms  and 
consequences  depend  on  the  fright  and  worry  of  the  patient.  This  is  refuted  by  the 
oxcount  of  the  effects  of  the  bite  of  a  wild  jackal  in  a  rabid  state,  as  the  same  occurred  at 
Kattywar,  in  the  East  Indies,  in  1822,  by  Mr.  Hewitt,  surgeon  in  the  Bombay  Medical  Estab- 
lishment. Several  native  soldiers  and  others  who  were  bitten  died  of  hydrophobia, 
although  entirely  ignorant  that  there  was  such  a  disease.  Med.  Chir.  Trans,  vol.  xiii. 
1825.  The  second  error,  which  is  well  called  a  hoax  in  Sir  Thomas  Watson's  Lectures,  is 
that  certain  vesicles  are  found  under  the  tongue,  and  that  if  these  are  cauterised,  hydro- 
phobia is  prevented.  The  third  is  the  notion  of  relieving  the  spasm  by  tracheotomy. 
This  was  proposed  by  Mr.  Herbert  Mayo  forty  years  ago,  and  later  by  Dr.  Marshal  Hall ; 
but  death  from  laryngeal  spasm  is  too  rare  to  j  ustify  the  measure- 
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in  Great  Britain,  but  a  dreadful  scourge  in  many  parts  of  the  Continent, 
Asia  and  Africa.  The  disease  is  due  to  the  growth  within  the  animal  of 
the  bacillus  anthracis,  one  of  the  largest  and  best  known  of  the  vege- 
table parasites.  These  organisms  are  straight,  motionless  rods  varying 
in  length  from  to  inch,  and  in  width  from  ^hoo  to  is  boo  inch, 
with  perfectly  square-cut  ends  ;  they  are  easily  found  in  serum  by  a  power 
of  500  diameters,  even  without  staining.  In  the  living  body  they 
multiply  rapidly  by  simple  transverse  division  ;  but  in  suitable  soils,, 
such  as  the  blood  of  a  dead  animal,  with  a  free  supply  of  oxygen,  and  an 
appropriate  temperature  (15°  to  42°) ,  the  rods  grow  into  long  filaments,  and 
in  these  numbers  of  oval  spores  form.  Whilst  the  bacilli  are  easily  de- 
stroyed, these  spores  possess  wonderful  powers  of  resistance ;  and  it  is 
chiefly  by  them  that  the  disease  is  spread.  It  must  be  remembered  that 
immediate  burial  of  an  animal,  dead  of  this  disease,  at  a  depth  of  more 
than  one  metre  prevents  development  of  spores  by  lack  of  oxygen  and  of 
warmth. 

Varieties. — There  are  two  chief  varieties,  resulting  apparently 
from  the  mode  of  inoculation.  If  the  poison  enters  through  the 
pulmonary  or  alimentary  mucous  membrane,  internal  anthrax  or 
wool-sorters'  disease  results.  It  occurs  chiefly  among  those  who  are 
engaged  picking  and  sorting  wool  and  fur  imported  from  countries 
where  splenic  fever  prevails,  but  has  been  known  to  arise  from  eating  the 
flesh  or  butter,  or  drinking  the  milk  of  diseased  animals.  It  is  charac- 
terised by  symptoms  of  acute  blood-poisoning,  usually  ending  in  early 
death  ;  the  stress  falls  sometimes  upon  the  pulmonary,  sometimes  on  the 
gastro-intestinal  tract,  and  during  its  course  diffuse  or  carbuncular  in- 
flammations may  appear  upon  the  skin.  This  form  belongs  to  internal 
medicine.  When  the  poison  finds  entry  through  some  cut  or  abrasion  of 
the  surface,  especially  of  the  face,  neck,  hands,  or  forearms,  a  malignant 
pustule  or  anthrax  oedema  will  probably  result.  This  accident  is 
most  common  among  butchers,  tanners,  and  labourers  employed  in 
carrying  hides  at  the  docks  and  factories. 

Symptoms  of  malignant  pustule. — After  an  incubation  period, 
which  varies  from  a  few  hours  to  twelve  days,  and  which  is  most  often 
two  or  three  days,  some  burning  and  itching  are  felt  at  the  seat  of  inocu- 
lation, and  a  small  pimple,  upon  the  apex  of  which  a  vesicle  soon  rises, 
develops.  Both  pimple  and  vesicle  increase  with  much  itching,  and  the 
contents  of  the  latter  become  red  and  then  purple.  Finally  it  bursts  or 
is  burst,  and  leaves  a  dry  brown  or  black  eschar  depressed  somewhat 
below  a  swollen,  brawny,  red  or  purplish  areola  which  usually  rises 
abruptly  to  ^-^  inch  from  the  surrounding  parts.  Upon  this  areola, 
close  round  the  slough,  is  a  ring  of  small  vesicles.  All  these  parts  in- 
crease, the  central  slough  attaining  j)erhaps  a  diameter  of  one  inch,  the 
ring  of  vesicles  behaving  like  the  primary  one.  Around  it  there  is  much 
and  increasing  swelling,  which  in  two  or  three  days  may  involve  the 
whole  side  of  the  head  and  neck,  or  the  greater  part  of  a  limb;  red 
streaks  of  lymphangitis  often  run  up  to  the  nearest  glands,  which  swell 
early.  Much  pain  in  the  part  is  suffered.  The  appearance  of  the 
pustule  is,  as  a  rule,  very  characteristic ;  but  sometimes  we  find  no 
eschar,  only  one  or  more  vesicles,  on  an  inflamed  base  ;  or  both  eschar  and 
vesicles  may  be  absent,  and  there  is  only  a  pale  yellow  cedematous 
swelling — Anthrax  oedema.  In  case  of  doubt  examine  microscopically 
a  drop  of  serum  from  a  vesicle  or  of  blood.  A  history  of  exposure  to 
contagion  is  a  very  important  aid.  In  this  form  there  are  at  first  no 
general  symptoms.     Such  may  appear  and  kill  within  forty-eight 
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hours,  but  do  not  as  a  rule  come  on  for  two  days  or  even  longer.  Up  to 
this  time  fever  has  been  slight  or  absent ;  but  now  the  temperature 
usually  runs  up  suddenly,  perhaps  with  shivering,  general  pains,  vomit- 
ing, and  sense  of  great  weakness  and  illness  ;  diarrhoea  comes  on,  cramps 
occur,  dyspnoea  becomes  very  marked,  the  patient  gets  delirious,  and 
dies  comatose,  almost  always  before  the  seventh  day.  Sometimes  there 
are  few  symptoms,  and  the  patient  dies  rapidly  with  signs  of  cardiac 
failure,  the  mind  remaining  clear. 

Sometimes  the  '  pustule  '  ceases  to  spread,  the  slough  is  cast  off,  the 
ulcer  heals,  and  the  patient  recovers  spontaneously.  Greenfield  says  that 
the  mortality  is  probably  one  in  three.  The  disease  is  most  dangerous 
in  the  head  and  neck,  least  so  on  the  limbs. 

Morbid  anatomy. — Much  like  that  of  septic  disease :  blood  dark 
and  liquid,  sub-serous  and  sub-mucous  ecchymoses,  hemorrhages  into  the 
skin  and  viscera,  blood-stained  effusions  into  serous  cavities,  hypostatic 
congestion  of  the  lungs,  patches  of  simple  oedema,  especially  of  the 
sub-mucous  tissue  of  the  intestine,  and  sloughing  ulcers  of  the  gastro- 
intestinal mucous  membrane  may  occur  (Mahomed,  '  Trans.  Path.  Soc.,' 
1883)  ;  the  spleen  is  often  swollen  and  friable  or  diffluent. 

The  malignant  pustule  shows  all  stages  of  inflammation  up  to  the 
hemorrhagic  in  its  centre  ;  it  extends  into  the  subcutaneous  tissue  ;  the 
surrounding  swelling  is  due  to  a  sero-fibrinous,  often  hemorrhagic  in- 
filtration. Bacilli  anthracis  are  found  in  the  blood  everywhere,  and 
chiefly  in  the  capillaries,  where  the  circulation  is  slowest. 

Treatment. — This  consists  in  complete  excision  of  the  pustule,  with 
subsequent  free  application  of  sublimate  lotion  (1  in  1000),  or  1  in  20 
carbolic,  to  the  raw  surface.  On  the  face,  injections  of  1  in  40  all  round  the 
swelling  have  been  successfully  used ;  but  excision  is  preferable,  and 
!  should  always  be  practised  unless  the  patient  is  absolutely  moribund. 
I  Davies-Colley  on  the  third  day  excised  a  pustule  in  a  man  who  was 
j  voiding  numbers  of  bacilli  in  sputum,  urine,  sweat,  and  feces.  The 
patient  recovered  slowly,  and  a  month  later  the  urine  still  contained 
a  few  bacilli  ('  Trans.  Path.  Soc.',  1883).  It  would  seem,  therefore,  that  it  is 
i  never  too  late  to  try  excision,  but  that  its  success  will  be  greater  the  earlier 
it  is  practised.    Eeliance  should  never  be  placed  on  the  possibility  of  cure 
without  operation. 

In  all  cases  liberal  diet  must  be  allowed.  When  general  symptoms 
are  marked,  quinine  has  been  recommended,  and  also  corrosive  subli- 
mate (p.  6).  Charters  Symonds  reports  a  case  ('  Brit.  Med.  Journ.,'  vol.  i., 
1885)  in  which  the  latter  treatment  failed.  When  the  inflammation  is  not 
circumscribed,  and  in  anthrax-oedema,  long  free  cuts  should  be  made 
into  the  subcutaneous  tissue  and  a  sublimated  fomentation  applied. 

The  results  of  early  excision  are  very  good.  The  analogy  is  obvious 
between  malignant  pustule  with  secondary  general  symptoms  and  all 
general  infective  processes  starting  from  a  focus  of  local  infective  disease 
— such  as  syphilis  and  the  general  infective  diseases  of  wounds ;  and 
the  success  of  excision  in  malignant  pustule  shows  the  reasonableness  of 
jthorough  disinfection  or  removal  of  primary  foci  of  disease. 


PAET  III. 


INJURIES  AND  SURGICAL  DISEASES  OF  VARIOUS 
TISSUES,  ORGANS,  AND  REGIONS. 


CHAPTEE  XXII. 

SURGICAL  DISEASES  OF  THE  SKIN. 

Hypertrophy  of  the  entire  skin  of  a  part,  so  that  it  hangs  in 
pendulous  flaps,  or  projects  in  folds,  is  sometimes  congenital,  sometimes 
appears  later  without  obvious  cause.  The  masses  thus  formed  may  be 
very  large  and  the  area  involved  extensive.  The  subcutaneous  tissue 
shares  largely  in  the  process.  If  inconvenient,  the  knife  is  the  remedy : 
the  masses  are  very  vascular. 

Hypertrophy  of  skin  from  congestion  with  blood  or  lymph,  as  seen 
in  cases  of  varicose  veins,  or  of  true  elephantiasis,  and  that  which  fre- 
quently results  from  chronic  or  repeated  inflammation,  has  been  de- 
scribed. 

Boil  (furunculus). — A  circumscribed  round  hard  swelling  depend- 
ing on  inflammation  of  one  spot  of  the  true  skin,  almost  always  around 
a  hair,  and  most  common  on  hairy  parts  ;  usually  attended  with  acute 
pain  and  tenderness ;  and  ending  in  suppuration,  and  the  discharge  of  a 
small  sloughy  shred  of  areolar  tissue,  which  forms  what  is  called  a  core. 
Sometimes  no  suppuration  or  sloughing  occurs,  but  the  boil  dies  away 
and  is  said  to  be  blind. 

Hard  swelling  may  cover  several  square  inches  around  a  bad  boil. 
Sometimes  quickly,  sometimes  not  for  several  days,  the  most  prominent 
central  point  becomes  bluish,  thins  and  bursts,  leaving  a  yellow  adherent 
slough  exposed.  This  is  slowly  thrown  off  and  the  cavity  then  heals. 
Usually  the  nearest  lymphatic  glands  are  swollen  and  painful  but  do  not 
often  suppurate ;  lymphangitis  is  not  uncommon.  All  symptoms  quickly 
subside  once  the  boil  is  fairly  open.  Frequently  boils  keep  coming  out, 
fresh  ones  appearing  as  the  older  heal  (furunculosis).  They  are  es- 
pecially common  in  spring,  and  are  sometimes  almost  epidemic. 

They  are  evidently  due  to  some  strong  irritant,  but  this  probably 
varies  in  its  nature.  Sometimes  the  general  state  seems  potent  in  their 
production,  as  when  they  occur  after  acute  fevers,  after  a  period  of 
dyspepsia,  in  the  half  starved,  diabetic,  or  albuminuric,  or  in  the  over-fed 
and  bloated.  In  other  cases  the  patients  are  in  robust  health  ;  they  fre- 
quently form  on  the  buttocks  of  men  training  for  boat  races.  Here 
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friction  probably  has  some  influence.    In  other  cases  they  seem  to  be 
■due  to  the  entry  of  septic  material  into  the  hair  follicles. 

Treatment. — In  cases  accompanied  by  much  pain  and  swelling,  a 
moderately  free  incision  with  a  lancet  will  give  much  relief,  and  should 
be  employed  especially  when  lymphangitis  and  lymphadenitis  have 
arisen.  Nothing  is  more  soothing  or  hastens  the  course  of  a  boil  so 
much  as  the  free  use  of  glycerine  and  belladonna,  and  frequent  hot 
fomentation  ;  but  moist  applications  sometimes  bring  out  a  crop  of 
pustules.  When  this  treatment  cannot  be  followed  out,  keep  constantly 
applied  the  glycerine  and  belladonna  and  some  cotton-wool. 

Look  carefully  for  any  indication  for  general  treatment  and  endeavour 
to  meet  it :  starvation,  over-feeding,  and  want  of  exercise,  anaemia, 
dyspepsia,  and  constipation  frequently  require  attention.  For  furuncu- 
losis  in  people  apparently  in  good  health,  change  of  air  and  a  critical 
examination  of  the  diet  and  habits  of  life  suggest  themselves.  It  is  said 
that  sewer  gas  poisoning  is  a  cause. 

Sulphide  of  calcium,  ^  gr.  every  two  or  three  hours,  sometimes  cuts 
an  attack  of  boils  short ;  tinct.  arnicas  and  tinct.  belladonnas  are  also  re- 
commended ;  whilst  as  a  general  tonic  ammonia  or  acids  and  bark  act  well. 

Carbuncle  is  an  exaggerated  boil.  The  inflammation  is  more  widely 
spread,  and  ends  in  the  production  of  a  much  larger  slough  of  subcu- 
taneous tissue  and  cutis,  which  is  discharged  in  shreds  through  multiple 
openings.    There  is  no  line  clinically  between  boils  and  carbuncles. 

A  more  or  less  oval  patch  of  skin  and  subcutaneous  tissue  becomes 
infiltrated,  forming  a  hard,  characteristically  brawny  dull  red  swelling, 
very  tender,  with  heavy  aching  pain.  After  a  few  days  of  gradual  in- 
crease, softening  and  suppuration  occur  at  several  points  which  become 
bluish,  more  prominent,  fluctuate  obscurely,  and  ultimately  burst.  The 
openings  ulcerate,  forming  round  sharp-edged  holes,  from  which  a  thin 
ichor  escapes  ;  but  a  thick  glutinous  matter  may  often  be  squeezed  out. 
The  apertures  coalesce,  large  white  sloughs  slowly  separate,  and  a  large 
gaping  cavity  is  left  which  granulates  and  heals.  The  patient  may  suffer 
much  or  little  pain  ;  he  is  generally  a  good  deal  pulled  down  in  appearance. 
•Carbuncles  appear  in  much  the  same  constitutional  conditions  as  boils ; 
.some  people  suffer  repeatedly  from  them.  They  are  most  common  upon 
the  back  of  the  neck  and  upon  the  shoulders,  but  may  occur  anywhere. 

There  is  a  disease,  by  some  called  facial  carbuncle,  though  by 
others  the  correctness  of  the  name  is  called  in  question,  which  appears 
on  the  lips  or  other  parts  of  the  face,  causing  much  swelling,  quickly 
followed  by  multiple  points  of  suppuration,  and  complicated  from  an 
early  date  with  septic  symptoms.  It  is  extremely  fatal.  So  also  are 
carbuncles  of  the  head.  Elsewhere,  the  prognosis  varies  with  the 
strength  and  age  of  the  patient.  Death  from  septic  disease  may 
occur. 

Treatment. — Attend  to  any  defect  of  health  that  admits  of  remedy  ; 
.a  very  nutritious,  easily  digestible  diet  should  be  prescribed,  alcohol 
being  given  if  required  to  aid  digestion  or  whip  up  appetite ;  or  a 
bitter  tonic  may  do  this.  Pain  must  be  allayed  by  local  applications 
or  opium  ;  of  the  former,  belladonna  and  fomentations  are  the  best.  A 
free  incision  right  through  the  brawny  tissue  in  one  or  two  directions 
should  be  made  when  there  is  much  tensive  pain  and  spreading ;  often 
none  is  needed,  or  not  until  suppuration  has  set  in — to  let  the  pus  out 
and  ensure  free  drainage.  Separation  of  the  slough  is  hastened  by  resin 
-or  creasote  ointment  which  may  be  plastered  into  the  cavity. 

lupus  vulgaris. — Lupus  affects  chiefly  the  skin  of  the  face,  espe- 
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cially  the  cheeks  and  alffi  nasi,  whence  it  may  spread  to  the  adjacent  mucous 
membranes,  which  may  also  be  primarily  involved.  The  disease  may,, 
however,  attack  any  part  of  the  skin.  It  begins  in  childhood,  but  by 
relapses  often  lasts  into  adult  life  ;  women  are  rather  more  often  attacked 
than  men,  and  the  scrofulous  are  especiably  liable. 

The  disease  begins  by  the  appearance  of  minute  nodules,  deep  in  the 
corium,  the  red  colour  of  which  is  seen  through  the  cuticle.  They 
slowly  enlarge,  project  as  reddish-brown  tubercles  aline  or  so  across,  and 
blend  into  larger  slightly  raised  patches.  These  may  long  remain 
unchanged  and  finally  disappear,  without  ulceration,  but  with  a  little 
scaling  or  crusting  of  the  surface,  leaving  a  thin,  smooth,  white  scar. 
More  often  ulceration  occurs  and  is  very  chronic,  spreading  superficially 
by  the  development  and  breaking  down  of  fresh  tubercles  round  the 
margin,  and  in  depth  by  a  similar  process.  Thus  all  the  soft  parts, 
including  cartilages  of  the  nose,  may  be  destroyed ;  or  parts  of  the  lip 
or  ear  may  disappear.  When  healing  occurs,  the  scar  may  cause 
ectropion  or  other  deformity.  Healing  at  one  spot  and  spreading  at  others 
is  common.  Even  when  a  scar  seems  to  have  covered  the  whole  surface, 
tubercles  appear  beneath  it  and  break  down,  and  thus  the  disease  lasts 
years  and  years. 

In  very  scrofulous  subjects  distinct  nodules  may  not  form,  but  from 
the  beginning  a  diffuse  infiltration  which  spreads  and  breaks  down 
more  rapidly  than  usual  (Scrofuloderma) . 

Pathology  and  etiolog-y. — The  nodules  and  infiltrations  consist  of 
granulation-tissue,  in  which  are  often  seen  bodies  having  the  structure 
of  miliary  tubercles  (p.  64).  On  this  ground,  Friedlander  regarded 
lupus  as  tuberculosis  of  the  skin ;  a  view  strongly  supported  by  Huter 
and  Schuller,  who  inoculated  animals  with  lupus  tissue  and  produced 
a  disease  like  tuberculosis.  Finally,  Koch  ('  Aetiologie  der  Tuberkulose,' 
p.  38)  demonstrated  tubercle  bacilli  in  the  giant  cells  of  the  nodules,  but 
in  small  numbers  only.  In  each  of  seven  cases  examined,  however, 
Koch  produced  tuberculosis  by  inoculation,  and  from  one  he  obtained  a 
pure  cultivation,  with  which  he  inoculated  successfully. 

The  tuberculous  nature  of  lupus  is  denied  by  Kaposi  because  he 
believes  that  phthisis  is  very  rare  in  patients  with  lupus.  Besides  its 
very  slight  tendency  to  produce  general  infection,  it  is  more  vascular 
than  ordinary  tubercular  infiltrations,  and  has  little  tendency  to  caseate 
or  to  infect  glands.  But  Koch's  results  are  too  strong  to  be  shaken  by 
such  difficulties  (see  Proceedings  of  International  Congress,  Copenhagen, 
1884  :  'Brit.  Med.  Journ.,'  vol.  ii.  p.  419). 

Treatment.  —When  lupus  is  getting  well,  iodovaseline  on  rag  should 
be  constantly  applied.  The  course  may  be  hastened  by  destruction  of 
the  tubercles  by  scraping,  cautery,  caustics,  or  excision,  and  one  or  other 
should  always  be  used  in  ulcerating  cases.  It  is  then  best  to  destroy 
thoroughly  with  a  small  sharp  spoon  every  tubercle  and  patch  of  soft 
tissue,  and  to  repeat  the  process  as  fresh  nodules  appear.  Chloride  of 
zinc  (1  in  2)  may  be  applied  freely  to  the  raw  surface,  which  is  to 
be  dressed  with  powdered  iodoform  and  boracic  ointment,  or  with  iodo- 
vaseline. No  operation  to  remedy  deformity  due  to  lupus  should  be 
undertaken  till  the  parts  have  remained  sound  for  two  years. 

The  scrofulide  or  tubercular  nodule. — This  is  frequent  in  young 
children.  It  begins  as  a  small  hard  painless  nodule  in  the  skin,  which 
slowly  reddens  and  breaks,  giving  exit  to  a  thin  discharge,  which  often 
continues  for  months,  or  perhaps  the  sore  heals  and  breaks  out  again. 

Treatment. — If  seen  quite  early,  when  small,  excision  would  pro- 
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oably  give  the  best  result.  Later,  incision,  if  necessary,  and  the  free  use 
of  the  sharp  spoon  and  iodoform,  together  with  general  treatment,  are 
the  proper  measures. 

Callosities  are  hypertrophies  of  the  horny  layer  of  the  cuticle  due 
to  frequent  intermittent  pressure  ;  they  are  semi-transparent,  yellowish- 
white,  lens-shaped  swellings  lying  in  the  cutis,  slightly  concave  on  their 
deep  aspect,  or  moderately  convex,  as  on  the  surface.  Callosities  occur 
chiefly  on  the  hand  and  fingers,  often  showing  by  their  site  the  nature 
of  the  possessor's  employment. 

Corns  differ  from  callosities  only  in  the  presence  of  a  tongue-like  pro- 
cess on  their  deep  aspect,  which  is  driven  by  pressure  into  the  skin,  pro- 
ducing pain  and  atrophy  of  the  subjacent  papillae.  They  form  usually 
over  the  first  joints  of  the  toes  from  pressure  of  boots  or  of  other  toes. 
Sometimes  they  appear  between  the  toes,  and  are  then  soft  because  kept 
moist ;  they  are  found  also  upon  the  sole,  and  often  without  obvious  cause. 

Treatment. — Kemoval  of  pressure  and  all  irritation  is  the  first 
point ;  boots  should  be  made  upon  a  new  last.  Kadical  cure  can  be 
■obtained  only  by  softening  the  epidermis  with  potash  solution,  soft  soap, 
or  some  such  substance,  and  scraping  the  mass  away  completely,  which 
will  probably  induce  some  bleeding.  This  proceeding  is  dangerous  in 
patients  with  degenerate  arteries.  Palliative  measures  are  :  bathing  in 
warm  water  and  frequent  paring  with  a  knife  to  keep  the  horny  layer 
ihin  and  supple,  and  the  wearing  of  a  perforated  corn  plaster. 

If  the  corn  is  on  the  sole  of  the  foot,  a  piece  of  felt  or  small  fold  of 
ilannel  may  be  arranged  so  as  to  relieve  it  from  pressure.  For  the  soft 
oorns  between  the  toes,  and  for  very  irritable  corns,  the  nitrate  of  silver 
is  the  best  application.  When  a  corn  inflames  it  should  be  poulticed. 
If  matter  forms  beneath  it,  there  will  be  oedema  and  redness  round 
about ;  the  pain  is  most  excruciating,  and  to  be  reliev  ^d  only  by  paring- 
down  the  corn  and  letting  out  the  fluid. 

These  thickenings  may  slowly  disappear  if  all  irritation  is  stopped. 

Horns  (cornu  cutaneum)  in  look  closely  resemble  those  of  animals  ; 
they  may  grow  almost  anywhere,  reach  a  length  of  several  inches,  and 
last  for  several  years,  or,  if  they  are  knocked  off,  grow  again.  Elongated 
papillae  penetrate  their  base  for  a  varying  distance  ;  the  horns  are 
therefore  closely  analogous  to  warts,  the  papillae  being  bound  together 
by  a  dense  covering  of  epithelium.  Sometimes  they  lie  in  a  hollow, 
again  on  level  skin,  and  they  are  often  connected  with  a  sebaceous 
follicle  or  cyst.  They  may  be  removed  by  two  elliptical  cuts ;  if  spring- 
ing from  a  cyst,  its  wall  must  be  removed  also.  Epithelioma  has 
developed  from  the  base  of  a  horn. 

Warts  (verrucce)  consist  of  hypertrophied  papillae  covered  by  more 
or  less  dense  epidermis.  A  good  number  are  congenital,  and  are  then 
often  darkly  pigmented,  covered  with  long  hair,  sometimes  naevoid,  and 
of  very  various  form  and  extent.  Most  warts  appear  later,  and  chiefly  in 
young  people.  V.  vulgaris  is  most  common  on  the  hands  and  faces  of 
children ;  it  is  flat  or  hemispherical,  usually  smaller  than  a  pea,  dry, 
' firm,  with  a  surface  which  may  be  fairly  smooth  or  much  cleft.  Their 
I  cause  is  unknown,  and  there  is  no  ground  for  the  common  belief  that 
[  they  are  infective.  If  necessary  to  interfere,  warts  may  be  snipped  off 
j  tied,  or  touched  with  caustic ;  but  they  often  return  obstinately,  in  spite 
i  of  treatment,  and  disappear  of  themselves  after  months  or  years  when 
let  alone.  Perhaps  the  best  plan  is  to  divest  them  as  much  as  possible 
of  cuticle  by  soaking  them  in  soda  and  water,  and  then  to  paint  them 
with  arllierial  tincture  of  tannin.    F.  335. 
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Small,  dirty-brown  warts  not  unfrequently  appear  on  the  face  of  old 
people. 

Venereal  warts  form  another  variety.  They  are  most  frequent 
after  gonorrhoea,  but  may  grow  on  the  site  of  a  healed  chancre,  and  are 
obviously  the  result  of  irritation ;  mucous  tubercles  and  condylomata 
again  are  the  result  of  syphilitic  irritation.  The  latter  are  wide  based, 
whilst  the  former  are  pedunculated.  These  warts  occur  on  the  glans 
and  inner  aspect  of  the  prepuce,  at  the  orifice  of  the  vagina,  round  the 
anus,  on  the  perinaeum,  and  on  the  thighs.  They  may  bleed  easily  or  be 
pale  and  indolent ;  they  discharge  a  thin  ichor.  There  is  no  evidence 
that  gonorrhoeal  warts  can  of  themselves  produce  warts  on  another 
person ;  but  syphilitic  warts  are  highly  infective. 

The  treatment  of  this  variety  should  consist  in  frequent  washing  with 
some  astringent  lotion,  careful  drying  of  the  part,  and  the  application  of 
the  acetate  of  lead,  alum,  savin  powder  and  verdigris  in  equal  parts,  or 
other  strong  astringent.  If  the  masses  are  very  large,  snip -them  off  and 
touch  the  bases  with  carbolic  acid  or  nitrate  of  silver. 

Other  warts  from  irritation  are  the  soot-wart,  the  tar-wart,  the  warty 
tumour  of  cicatrices  (C.  Hawkins,  '  Med.  Chir.  Trans.,'  vol.  xiv.).  These 
are  the  beginning  of  epitheliomata,  and  should  be  removed  completely 
with  the  knife. 

Wens  are  most  common  onthe  head,  face,  and  shoulders,  and  are 
sebaceous  cysts  due  to  obstruction  of  sebaceous  glands,  or  are  erratic- 
ally-developed cutaneous  cysts.  They  occur  most  commonly  after  mid- 
life, and  are  often  numerous  upon  the  scalp.  The  matter  contained  is  a 
collection  of  epidermic  scales  with  oil-globules  and  crystals  of  choles- 
terine,  and  has  received  the  name  of  atheroma  or  steatoma,  from  its 
resemblance  to  gruel  or  suet.  These  cysts  commonly  vary  from  the 
size  of  a  hen's  egg  downwards ;  they  are  round  or  ovoid  towards  the 
surface,  tense,  elastic,  quite  smooth  as  a  rule,  adherent  to  the  skin,  but 
not  to  deeper  parts,  and  their  ducts  may  often  be  found  as  a  black  spot 
or  crust ;  the  skin  over  them  long  remains  of  normal  appearance  ;  and 
when  pressure  is  made  upon  their  edge,  no  thick  mass  is  felt  to  slip 
away.  These  points  will  usually  enable  the  diagnosis  from  chronic 
abscess  and  fatty  tumour  to  be  made.  Suppuration,  ulceration,  and 
fungous  granulation  of  the  interior  of  the  cyst  sometimes  occur. 

Treatment. — On  the  face  the  duct  may  be  enlarged,  or  a  very  small 
opening  made,  the  contents  expressed,  and  a  fine  sharp  spoon  freely  used 
over  the  interior  ;  a  cure  without  a  scar  may  thus  be  obtained,  but  it  is 
uncertain.  Elsewhere,  it  is  best  to  extirpate  the  cyst  by  freely  trans- 
fixing it,  seizing  its  base  or  edge  with  forceps,  and  gently  tearing  it  out. 
On  the  back,  the  adhesions  may  be  so  tough  as  to  require  careful  dis- 
section. A  pad  of  salicylic  or  other  antiseptic  wool  is  the  best  dressing, 
the  edges  of  the  wound  being  in  no  way  united.  Suppurating  and  fun- 
gating  cysts  must  be  dissected  or  scraped  out. 

Molluscum  contagiosum. — This  consists  of  one  or  very  many 
tumours,  from  the  size  of  a  pin's  head  to  that  of  a  pea,  hemispherical 
or  spherical  and  pedunculated,  of  a  white  pearly  translucent  appear- 
ance, the  larger  presenting  a  slight  umbilication  superficially ;  firm  and 
solid  to  the  touch.  When  squeezed  between  the  thumb  nails  the  little 
body  is  torn  off  and  leaves  a  bleeding  surface.  They  may  be  scratched 
off,  disappear  spontaneously,  or  remain  for  years  if  uninjured.  They  are 
most  common  in  children  and  chiefly  on  the  face.  Kaposi,  '  Hautkrank- 
heiten  '  (p.  177),  regards  them  as  distended  and  hypertrophied  sebaceous 
follicles;  but  other  views  are  held.    They  are  by  some  thought  to  be 
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contagious  because  they  frequently  occur  in  several  of  a  number  of 
children  thrown  much  together ;  but  others  regard  contagiousness  as 
non-proven.  I  have  seen  it  on  the  face  of  a  sucking  child  and  on  the 
mother's  breast.  Squeeze  off  the  little  growths  with  the  thumb  nails, 
and  touch  the  base  with  the  nitrate  of  silver. 

Keloid.— The  true  keloid  tumour  of  Addison  consists  of  dense 
fibrous  tissue,  and  presents  itself  in  the  form  of  one  or  more  projecting 
tumours,  or  thickened  reddish  patches,  in  the  substance  of  the  skin.  It 
occurs  without. obvious  cause,  and  usually  on  the  chest  near  the  sternum, 
sending  out  processes  between  the  ribs.  It  is  very  rare.  False  keloid 
tumours  having  their  seat  in  scars  are  much  more  frequent ;  they  are 
most  common  in  people  of  colour,  and  soldiers  after  flogging,  but  may 
be  developed  in  any  scar — even  on  leech  bites,  or  on  the  ear  that  has 
been  pierced  for  earrings.  They  are  extremely  liable  to  return  after 
extirpation.    Iodine  and  arsenic  should  be  cautiously  tried.' 

Moles. — Oblong  patches  of  imperfectly  developed  pigmented  skin, 
small  vascular  patches,  and  other  congenital  imperfections,  should  be 
extirpated  if  at  any  time  they  seem  inclined  to  spread  and  become  irrit- 
able, because  it  is  possible  that  they  might  become  the  starting-point 
of  melanotic  sarcoma  (see  p.  110),  or  of  cancer.  Some  moles  have  a 
most  malignant  structure  under  the  microscope,  though  clinically  quite 
innocent. 

The  malignant  growths  of  the  skin  may  be  primary  or  second- 
ary. Primary  cancer  is  always  squamous  epithelioma  (p.  114)  ;  but  any 
other  kind  may  occur  secondarily,  either  by  extension  or  by  embolism. 
Bound  or  spindle-celled,  alveolar,  or  melanotic  sarcoma  may  be  pri- 
mary or  secondary. 


CHAPTEE  XXIII. 

INJURIES  AND  DISEASES  OF  BURSiE,  TENDON-SHEATHS,  MUSCLES 
AND  TENDONS. 

Injuries  and  Diseases  of  Bursa, 

The  diagnosis  of  injury  or  disease  of  a  bursa  depends  so  largely  upon 
knowledge  of  the  fact  that  a  bursa  is  present  at  the  affected  spot,  that 
the  student  will  do  well  to  acquaint  himself  with  the  position  of  the 
chief  bursae,  and  to  remember  that  bursae  frequently  develop  at 
unusual  points  of  pressure,  and  are  liable  to  disease. 

Contusions  may  cause  a  bursa  to  fill  with  blood ;  sometimes  sup- 
puration follows,  especially  if  the  skin  is  any  way  injured.  Wounds, 
if  diagnosed,  require  no  special  treatment. 

The  diseases  of  bursae  are  all  inflammatory,  acute,  or  chronic.  The 
bursa  patellae  serves  as  a  type. 

Acute  bursitis. — Often  there  is  no  discoverable  cause ;  but  injury 
and  extension  of  inflammation  from  surrounding  parts  not  uncommonly 
act.  Its  usual  seats  are :  the  bursa  patellae,  that  over  the  olecranon, 
and,  much  less  often,  those  beneath  the  ligamentum  patellae  and  over  the 
great  trochanter. 

Symptoms.— These  vary  in  degree  according  as  the  disease  is  serous 
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or  purulent.  They  are  :  redness,  heat,  swelling  with  more  or  less  fluctu- 
ation, and  pain,  all  localised  to  the  seat  of  a  bursa  or  radiating  from  it ; 
more  or  less  fever,  reaching  102°-104°  in  cases  of  suppuration. 

If  pus  forms  and  is  not  let  out,  it  may  burst  through  the  skin  ;  but 
there  is  much  danger  that  this  will  prove  too  resistant,  and  that  a  sub- 
cutaneous or  subfascial  rupture  will  occur,  and  diffuse  cellulitis,  with 
sloughing  of  connective  tissue,  result ;  the  bursa  beneath  the  ligamentum 
patellae  may  burst  into  the  knee.  It  is  not  very  uncommon  for  ulcera- 
tion to  extend  from  an  open,  septic,  suppurating  bursa  to  a  bone  on 
which  it  lies. 

Treatment. — Eest  on  a  splint  and  ice,  or  belladonna  and  fomenta- 
tions. So  soon  as  it  is  probable  that  pus  has  formed,  incise  antisepti- 
cally  and  drain.  If  subcutaneous  rupture  and  cellulitis  have  occurred, 
many  incisions  will  be  required  for  drainage.  If  the  case  is  septic 
when  seen,  boracic  fomentations  are  most  useful. 

Chronic  bursitis  may  cause  simply  serous  effusion  into  the  cavity, 
with  slight  thickening,  of  the  wall ;  or  marked  thickening,  with  little 
or  no  effusion,  until  the  cavity  is  all  but  obliterated  and  the  bursa 
a  solid  mass  which  rarely  calcifies  ;  commonly  warty  growths  and  bridle- 
like structures  project  into  the  cavity  from  a  slightly  thickened  wall ; 
rarely,  loose  bodies — chiefly  fibrinous  '  melon-seeds  '  occur  in  the  cavity. 

The  cause  is  chronic  irritation,  generally  friction  or  contusion  ;  and 
the  common  seats  are  :  the  bursa  patellae  (housemaid's  knee)  and  those 
over  the  olecranon  (miner's,  student's  bursa),  the  tuber  ischii  (weaver's 
bottom),  and  the  two  malleoli  (tailor's  bursa).  Of  the  deep  bursas,  that 
between  the  semi-membranosus  and  gastrocnemius  is  most  often 
affected,  and  usually  by  simple  effusion  only. 

The  symptoms  vary  much,  as  is  evident  from  the  pathological 
varieties.  The  bursal  swelling  may  be  soft  or  extremely  hard,  fluid, 
lax  or  tense,  or  solid ;  the  skin  over  it  may  be  normal,  thickened  or 
stretched  till  translucent ;  warty  growths  may  be  felt  on  pressing  the 
walls  into  contact,  or  loose  bodies  may  yield  a  soft  crepitus  though  they 
often  escape  detection. 

Treatment. — In  early  cases  strong  counter-irritation  with  tinct.  iodi 
or  blisters  may  do  good.  Later,  aspirate,  repeatedly  if  necessary,  and 
keep  up  firm  pressure  against  a  splint.  This  failing,  try  very  firm  com- 
pression with  a  flannel  roller  against  a  splint  on  the  opposite  side  of  the 
limb  (Volkmann),  reabsorption  takes  two  to  eight  days;  or,  use  anti- 
septic drainage  or  dissect  the  bursa  out. 

When  loose  bodies  are  present,  they  should  be  completely  evacuated 
through  an  antiseptic  incision  ;  and  warty  growths,  or  marked  thickening 
of  the  sac,  must  be  treated  by  excision  of  the  latter,  if  relief  is  needed. 

The  deep  burste  which  may  open  into  joints  are  the  most  difficult 
to  treat,  especially  those  in  the  popliteal  space.  If  counter-irritation, 
aspiration,  pressure,  and  rest  fail,  and  something  must  be  done,  anti- 
septic drainage  is  that  something. 

Diseases  of  Tendon  Sheaths. 

These  are  so  similar  to  the  diseases  of  mucous  bursas  that  they  will 
be  next  described. 

Acute  teno-synovitis  is  usually  serous  or  fibrinous,  rarely  suppu- 
rative except  from  wound.  It  presents  along  the  line  of  a  tendon  the 
signs  of  an  acute  inflammation.  The  surfaces  of  the  sheath  are  often 
coated  with  lymph,  so  that  when  they  move  upon  each  other  a  soft 
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crepitus  (Tenosynovitis  sicca  or  crepitans),  felt  both  by  patient  and 
surgeon,  occurs.  In  many  cases  the  surfaces  are  separated  by  effusion. 
Movement  is  painful. 

Wound,  strain,  and  over-use  are  the  chief  causes.  The  tendons  most 
affected  are  the  extensors  of  the  fingers,  thumb,  and  toes,  and  the  peronei. 

Treat  like  acute  bursitis,  immobilising  the  affected  tendons. 

Chronic  teno-synovitis. — There  are  several  forms  :  1,  distension 
of  the  sheath  with  serous  fluid  or  gelatinous  stuff ;  2,  dropsy,  with  loose 
bodies,  generally  fibrinous  '  melon  seeds ' ;  but  some- 
times cartilaginous,  calcifying  or  ossifying  nodules 
occur,  having  separated  from  synovial  fringes ; 
3,  fungous  teno-synovitis,  in  which  the  sheath  is 
lined  by  granulation  tissue ;  and  in  which  the  con- 
tents may  turn  out  quite  unexpectedly  to  be  (4)  pus. 
The  two  latter  forms  are  very  chronic,  and  often 
cause  disease  of  bones  or  joints  by  extension.  They 
all  impair  movement  considerably. 

The  causes  are  the  same  as  for  the  acute  disease, 
but  less  intense.  Fournier  describes  a  syphilitic 
form.  All  the  long  tendon  sheaths  may  suffer. 
When  the  sheaths  are  crossed  by  annular  ligaments, 
as  in  front  of  and  behind  the  wrist,  so  that  a  bilobed 
swelling  forms,  it  is  called  a  compound  ganglion. 
This  is  most  common  in  front  of  the  wrist,  and 
loose  bodies  may  almost  fill  the  sac. 

Treatment. — Counter-irritation  and  pressure  are 
of  little  value.  Injection  of  iodine,  after  the  contents 
of  the  sac  have  been  well  washed  out,  is  much  used 
abroad  in  dropsy,  simple  or  with  loose  bodies.  Anti- 
septic incision  and  horsehair  drainage  is  preferable. 
Should  the  cavities  become  septic,  suppuration  will 
probably  lead  to  sloughing  of  the  tendon  or  tendons ; 
very  free  slitting  up  of  the  sheath  gives  the  best 
chance.  Dense  adhesions  will  almost  certainly  form. 
The  involvement  of  bones  and  joints  will  usually 
require  excision  or  amputation. 

Paratendinous  cysts  or  simple  ganglia. — These  are  bursa-like 
cysts  frequently  found  in  the  immediate  vicinity  of  tendon  sheaths  ; 
they  are  generally  believed  to  be  hernial  protrusions  from  the  sheath, 
but  their  contents  are  very  rarely  reducible  into  the  sheath,  and  upon 
dissection  their  connection  with  the  sheath  is  generally  very  slight. 
But  their  constant  association  with  tendon  sheaths  is  almost  proof  of  an 
original  connection.  Paget  regards  them  as  due  to  cystic  dilatation  of 
synovial  fringes.  'The  similar  cysts  due  to  protrusions  of  the  synovial 
membranes  of  joints,  especially  the  wrist  and  knee,  cannot  in  many  cases 
be  diagnosed  from  these  tendinous  cysts.  The  treatment  of  ganglia  must 
therefore  be  conducted  with  great  care,  lest  a  communication  with  a  joint 
exist. 

Ganglia  are  infinitely  most  common  upon  the  dorsal  surface  of  the 
wrist,  but  may  occur  in  connection  with  any  tendon  sheath.  They 
contain  generally  a  yellow  colloid  material  varying  somewhat  in  consist- 
ence and  depth  of  colour. 

The  causes  are  unknown. 

Symptoms. — A  rounded  swelling,  varying  in  size  from  a  pigeon's 
egg  downwards,  tense  and  elastic,  not  tender,  and  covered  by  normal 
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teguments  ;  when  so  small  as  to  require  full  flexion  of  the  wrist  to  render 
them  prominent,  they  seem  of  almost  bony  hardness,  and  resemble  the 
head  of  the  os  magnum.  Some  weakness  of  the  wrist  may  be  complained 
of ;  often  they  cause  inconvenience  only  by  their  appearance  and  size,  or 
from  slight  pain  owing  to  pressure  on  nerves.  The  appearance  of  such 
swellings  may  be  the  first  sign  of  chronic  arthritis. 

Treatment. — The  simplest  method  is  rupture  by  strong  pressure 
with  the  thumb ;  the  contents  must  be  squeezed  out  into  the  subcu- 
taneous tissue,  and  spread  through  it  as  far  as  possible.  A  flat  piece 
of  lead  wrapped  in  washleather  must  then  be  firmly  strapped  over  the 
bursa,  and  several  times  a  day  for  the  next  week  the  patient  should 
firmly  squeeze  and  rub  the  part,  with  the  idea  of  irritating  the  bursal 
wall,  and  keeping  open  the  tear  in  it  for  a  little  time.  The  plan  is  not 
very  effective  ;  often  it  is  impossible  to  rupture  the  sac  by  such  pressure. 
A  fine  tenotomy -knife  should  then  be  passed  through  the  skin  at  a  little 
distance  from  and  along  one  side  of  the  swelling,  and  a  sweeping  cut 
made  into  the  cavity  through  the  whole  of  one  side ;  the  contents  must 
next  be  squeezed  out,  partly  along  the  blade  ;  and  finally,  the  whole  inner 
surface  should  be  scored  and  scraped  with  the  point  and  end  of  the 
blade.  The  after  treatment  is  that  before  given.  The  results  of  this 
method  are  much  better  than  those  of  rupture. 

Should  it,  however,  fail,  and  further  treatment  be  necessary,  the 
ganglia  may  be  laid  open  freely,  under  antiseptics,  and  a  bit  of  gauze 
placed  in  the  cavity  to  prevent  superficial  union  ;  or  the  whole  or  greater 
part  of  the  cyst  may  be  excised.  For  fear  of  accidents,  these  operations 
should  not  be  inconsiderately  undertaken. 

Compound  ganglion. — The  situation  and  form  of  the  swelling, 
bulging  above  and  below  an  annular  ligament,  fluctuation  beneath  this 
band  and  perhaps  soft  crepitus  from  loose  bodies,  and  the  limitation  of 
movement  of  the  tendons  affected  render  the  diagnosis  easy  from  every- 
thing except  the  rare  lipoma  arborescens  (Mtiller),  due  to  overgrowth  of 
synovial  processes.  Treat  by  antiseptic  incision,  removal  of  loose 
bodies,  and  drainage  for  seven  to  ten  days. 

Injuries  and  Diseases  of  Muscles  and  Tendons. 

Contusions  of  muscles  cause  more  or  less  effusion  of  blood  with 
pain,  tenderness,  and  inability  to  use  the  part.  Complete  absorption 
generally  occurs,  though  it  may  be  slow.  Barely  suppuration,  the  skin 
having  usually  been  damaged  by  the  injury  or  leeches,  follows  ;  it  is 
diffuse  and  difficult  to  treat  with  good  result. 

Sometimes  progressive  atrophy,  said  by  Volkmann  to  be  inflam- 
matory, results  from  even  slight  contusions,  or  even  from  not  very  pro- 
longed pressure,  e.g.  lying  on  arm  for  half  an  hour.  It  occurs  chiefly  in 
the  deltoid  and  rectus  femoris,  and  must  be  met  by  the  constant  current. 

The  result  of  a  blow  may  be  to  cause  rupture  of  the  sheath  of  a 
muscle  and  hernia  of  the  muscular  substance.  The  swelling  is 
often  taken  for  a  cyst  or  tumour,  and  is  most  common  in  the  thigh  and 
belly  wall.    No  symptoms  result. 

Dislocation  of  muscles  and  tendons  rarely  occurs ;  the  peronei 
"behind  the  outer  ankle  and  the  biceps  from  its  groove  are  most 
frequent.  The  displacement  is  caused  by  some  violent  movement,  and 
may  be  permanent,  or  occur  only  with  certain  movements.  Prolonged 
rest  may  do  some  good  for  the  peronei,  but  dislocation  of  the  long  head 
of  the  biceps  is  irremediable. 
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Rupture  of  muscles  and  tendons. — This  is  frequently  caused 
by  violent  muscular  contraction,  especially  if,  after  illness  or  long  inac- 
tivity, the  muscles  are  subjected  to  sudden  and  severe  exertion ;  also 
by  contusing  force,  the  skin  often  escaping.  The  muscles  which  are 
most  frequently  ruptured  are,  the  gastrocnemius,  the  rectus  femoris,  which 
sometimes  is  entirely  detached  from  the  patella,  and  the  biceps  flexor 
ciibiti ;  but  more  frequently  the  tendons  give  way,  especially  the  tenclo 
Achillis  and  flexor  tendons  of  the  wrist. 

The  symptoms  of  this  accident  are  sudden  pain,  and  sometimes  an 
audible  snap ;  hence  the  French  term  coup  cle  fouet.  The  patient 
cannot  extend  the  tendon  as  he  can  in  the  opposite  limb.  A  depression 
may  be  felt  with  the  fingers  at  the  ruptured  part. 

Eepair  takes  place  by  the  development  into  fibrous  tissue  of  a  round- 
celled  exudation  from  the  divided  ends  and  surrounding  soft  parts.  A 
splice  of  varying  length  is  inserted  in  the  muscle  or  tendon ;  in  cases  of 
this  kind,  the  shorter  it  is,  the  better.  The  latest  results  show  that  in 
muscle  a  new  formation  of  muscle-cells  from  the  pre-existing  ones  occurs, 
so  that  ultimately  a  short  scar  in  muscle  may  be  obliterated.  At  first  the 
ii3w  bond  is  adherent  to  surrounding  parts  ;  it  works  free  as  the  muscle 
contracts.  Usually  when  the  thickness  of  a  muscle  is  torn,  the  ends 
remain  at  some  distance  apart,  and  can  be  felt  ultimately  as  rounded 
swellings. 

Treatment. — The  main  point  is  to  keep  the  injured  part  in  a  state 
of  constant  rest  and  relaxation,  to  bring  the  severed  ends  into  close 
approximation,  and  to  prevent  any  extension  till  union  is  firm.  When 
the  tenclo  Achillis  or  the  gastrocnemius  muscle  is  ruptured,  the  knee 
may  be  kept  bent  by  a  string  passing  from  the  heel  of  a  slipper  to  a 
bandage  round  the  thigh.  For  ruptures  of  the  extensors  of  the  thigh,  the 
limb  must  be  placed  in  the  same  position  as  in  fracture  of  the  patella.  If 
the  biceps  is  ruptured,  the  elbow  must  be  kept  bent  to  its  utmost ;  if  the 
tendons  about  the  wrist  or  fingers,  the  forearm  must  be  confined  by  a 
splint  with  the  fingers  extended  or  bent  as  the  rupture  is  on  the  extensor 
or  flexor  side  of  the  limb.  The  even  pressure  of  a  roller  over  the  part 
is  also  beneficial.  After  three  or  four  weeks  of  rest  the  surgeon  may 
use  passive  motion — i.e.  to  bend  and  extend  the  joints  of  the  injured 
limb  with  his  hands  several  times  successively.  But  the  patient  must  be 
cautious  in  using  the  muscle  for  a  long  time  ;  and,  if  it  be  the  tendo 
Achillis,  must  walk  with  a  high-heeled  shoe  for  two  or  three  months  ;  so 
that  the  recent  callus  may  not  be  stretched  and  lengthened,  which  would 
cause  permanent  weakness. 

Sometimes  no  position  will  approximate  the  torn  ends  ;  nothing  can 
be  done  for  muscles,  as  sutures  will  not  hold  in  them  when  freshly  torn ; 
but  important  tendons  should  be  sutured  at  once. 

In  old  cases  of  rupture,  with  long  union  and  much  loss  of  power,  an 
attempt  to  bring  the  ends  together  by  suture  would  probably  fail. 
Division  of  the  bone  to  temporarily  shorten  the  limb  has  been  suggested. 
But  it  seems  probable  that  reparative  surgery  will  find  something  to 
transplant  into  the  gap  ;  already  a  case  of  transplantation  of  muscle 
into  the  gap  left  by  excision  of  a  scar  from  the  muscles  of  the  forearm 
has  been  reported  as  successful. 

Open  wounds  of  muscle  are  much  commoner  than  subcutaneous 
ruptures.  If  they  become  septic,  suppuration  is  often  troublesome,  and 
may  lead  to  sloughing,  diffuse  myositis,  and  rapid  scar  contraction, 
resulting  in  deformity  which  is  most  difficult  to  remedy.  Treat  by  fixa- 
tion of  the  part  in  the  best  position,  and  antiseptic  dressings ;  in  clean 
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cut  wounds  numerous  buried  catgut  sutures  would  hold  together  the 
ends  of  muscles  intersected  by  tendon. 

Tendons  are  frequently  wounded.  When  not  completely  divided, 
the  chief  danger  is  that  of  suppurative  teno-synovitis,  which  often  spreads 
widely  and  rapidly  up  the  limb.  If  this  is  avoided,  wounds  of  the  sheath 
and  tendon  yield  a  good  result,  unless  skin  is  also  lost  and  the  whole 
gap  must  heal  by  granulation  ;  everything  is  then  adherent. 

When  the  tendon  is  completely  divided,  it  should  be  sutured  with 
catgut.  If  the  central  end  is  drawn  into  its  sheath  and  cannot  be 
brought  down  by  forceps  and  relaxation  of  the  muscle,  an  incision  must 
be  made  into  the  sheath  higher  up  and  the  tendon  pushed  down  (Made- 
lung).  Quite  recently,  Gluck  has  obtained  union  of  widely  separated 
ends  (from  loss  of  substance),  by  uniting  them  with  stout  catgut;  the 
latter  became  '  organised  '  and  formed  the  bond  of  union. 

Atrophy  of  muscle  results  from  many  causes,  and  not  infrequently 
comes  under  the  surgeon's  notice.  One  of  the  commonest  causes  is 
simple  disuse,  well  seen  in  the  muscles  of  the  thigh  above  a  chronic- 
ally inflamed  knee  or  in  those  of  a  limb  which  has  been  some  weeks  in 
splints.  In  these  cases,  fatty  infiltration  may  prevent  loss  of  size  of 
the  limb.  Next  it  may  rarely  occur  from  simple  contusion  or  subcu- 
taneous laceration  (p.  194),  or  from  violent  stretching,  as  of  the  deltoid 
and  scapular  muscles  after  dislocation  of  the  shoulder ;  in  these  cases 
the  influence  of  injury  to  nerves  is  not  excluded.  Next  we  come  to  the 
results  of  injury  and  disease  of  the  nervous  system.  The  cases  of  cerebral 
paralysis  which  fall  under  the  surgeon's  care  are  those  due  to  lesions  of 
the  motor  area  of  the  cortex ;  when  these  are  permanent,  they  cause  only 
slow  atrophy  from  disuse,  the  paralysed  muscles  do  not  show  the  '  re- 
action of  degeneration,'  but  they  are  frequently  the  seat  of  tremors, 
rigidity,  and  contraction — signs  of  descending  sclerosis  in  the  lateral 
columns.  Much  more  frequently  the  surgeon  sees  cases  of  spinal  or 
peripheral  paralysis,  due  either  to  destruction  of  the  great  ganglion  cells 
of  the  anterior  cornua  (infantile  and  acute  adult  spinal  paralysis,  pro- 
gressive muscular  atrophy),  or  to  wound,  contusion,  or  neuritis  of  motor 
nerves,  practically  severing  the  muscles  from  these  cells.  These  cases 
contrast  with  those  due  to  cerebral  lesions :  atrophy  is  very  rapid — a 
matter  of  a  few  days — there  is  no  tendency  to  active  contraction  (though 
adaptive  shortening  is  frequent),  and  the  'reaction  of  degeneration'  is 
marked— i.e.  the  muscles  soon  cease  to  react  to  the  faradic  current,  but 
exhibit  increased  excitability  to  the  constant ;  then  this,  too,  gradually 
ceases  to  cause  them  to  contract.  All  these  signs  are  best  seen  in  infantile 
paralysis,  in  which  one  or  more  limbs  are  paralysed  either  wholly  or  as  re- 
gards certain  groups  of  muscles.  The  affected  parts  are  helpless,  wasted, 
pale  or  purplish,  and  cold,  and  they  do  not  grow  in  proportion  with  the 
other  parts  of  the  body. 

Treatment. — When  possible  we  must  treat  the  cause  of  the  atrophy  r 
by  curing  the  arthritis  or  fracture  which  prevents  exercise,  by  combat- 
ting myositis  or  neuritis,  by  chiselling  a  nerve  out  of  callus,  or  finding 
its  separated  ends  and  suturing  them.  Treatment  of  the  muscles 
themselves  is  always  most  important,  especially  in  infantile  paralysis. 
The  paralysed  part  should  be  kept  warmly  covered,  and  cold  douching, 
followed  by  friction  with  a  rough  towel  till  the  surface  reddens,  massage, 
and  the  constant  current  employed  ;  passive  exercise,  and  active  of  all  the- 
muscles  over  which  the  patient  has  any  control,  should  be  used  regu- 
larly, every  day,  for  several  months,  before  the  case  is  despaired  of. 

Permanent  contraction  or  shortening  of  muscles  may  occur 
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from  constant  irritation  anywhere  along  the  motor  tract ;  hence  its  fre- 
quency in  descending  sclerosis  secondary  to  cortical  lesions.  It  occurs 
also  when  a  limb  is  kept  constantly  in  such  a  position  that  a  muscle  is 
never  stretched ;  this  is  the  pathology  of  the  so-called  '  contractions  '  in 
infantile  paralysis — e.g.  the  foot  is  constantly  extended,  the  calf  muscles 
are  at  their  shortest  and  adapt  themselves  to  the  position.  It  is  the 
connective  tissue  in  them  which  offers  such  stubborn  resistance  to  flexion. 
In  the  latter  class  of  cases  tenotomy  is  often  required  ;  as  also  in  the 
class  due  to  interstitial  myositis. 

Ossification  of  muscles  and  tendons. —  Sometimes,  without 
obvious  cause,  ossification  extends  into  tendons  from  their  insertion ; 
usually  this  happens  near  joints  affected  by  rheumatoid  arthritis  or  where 
periostitis  has  been  going  on.  Sometimes  long  pieces  of  bone  (rider's 
bone)  are  found  in  the  adductors  of  horsemen.  There  is  a  rare  disease 
(myositis  ossificans),  occurring  in  young  people,  in  which  bony  masses 
form  first  in  the  muscles  of  the  back  and  neck,  then  in  those  of  other 
parts,  greatly  impeding  movement  and  causing  much  pain. 

Inflammation  of  muscle. — Some  think  that  muscular  rheuma- 
tism is  really  a  serous  inflammation;  it  often  appears  suddenly  after 
an  effort  which  might  rupture  many  fibres.  Putting  aside  these  vague, 
rheumatic  cases,  myositis,  except  from  wound,  is  rare.  It  is  an  inter- 
stitial process,  and  may  be  suppurative  or  productive  (fibrous) ;  the 
muscle-cells  suffer  secondarily.  Suppurative  myositis  is  usually  due 
to  wound  or  to  infective  irritation  in  pyaemia,  farcy  and  other  septic  dis- 
eases ;  but  abscesses  form  in  the  tongue  and  within  the  sheaths  of  muscles, 
especially  the  rectus  abdominis,  often  without  obvious  cause.  There  is 
nothing  noteworthy  about  the  symptoms.  Chronic  interstitial  or  fibrous 
myositis,  when  not  due  to  injury,  is  probably  of  syphilitic  nature ;  the 
muscle  is  converted  into  a  rigid  cord.  Oummata  occur,  especially  in 
the  tongue.    Tubercle  is  very  rare. 

The  treatment  must  be  conducted  on  ordinary  principles. 
New  growths  of  muscle  and  fasciae. — Of  simple  tumours  of 
muscle,  fibroma  (soft  or  hard),  lipoma,  enchondroma,  and  myxoma  are 
the  most  usual,  though  all  are  very  rare.  Sarcomata — especially  round 
and  spindle-celled  and  alveolar — are  commoner.  Primary  cancer  does 
not  occur,  but  secondary  nodules,  due  mostly  to  direct  extension  from 
primary  foci,  are  common.  A  tumour  growing  from  the  deep  fascia?  is 
in  all  probability  a  sarcoma,  often  of  the  variety  known  as  recurrent 
fibroid,  which  recurs  again  and  again  locally,  perhaps  taking  years  to 
destroy  the  patient.  These  tumours,  growing  from  superficial  muscles 
and  fasciae,  may  at  first  sight  closely  resemble  fatty  tumours ;  but  by 
putting  the  muscle  into  action  or  endeavouring  to  move  the  growth  along 
the  line  of  greatest  tension  of  a  fascia  it  will  be  found  fixed  deeply,  whilst 
.a  fatty  tumour  moves  freely  over  the  deep  parts. 
The  treatment  is  early  and  free  removal. 


CHAPTER  XXIV. 

INJUBIES  AND  DISEASES  OE  LYMPHATIC  VESSELS  AND  GLANDS. 

Subcutaneous  rupture  of  lymphatics  is  of  course  very  common,  but 
the  formation  of  a  persistent  lymph-swelling  is  very  rare.  It  is  probable  that 
much  of  the  early  discharge  from  wounds  comes  from  divided  lymphatics, 
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especially  in  regions  like  the  groin  and  axilla,  but  they  soon  close  by 
clotting.  There  are  several  cases  on  record  of  wounds  of  the  thoracic 
duct,  either  by  stabs  in  the  neck  or  wounds  traversing  the  thorax.  Con- 
stant free  escape  of  lymph  is  the  diagnostic  point,  and  this  loss  rapidly 
exhausts  the  patient.  Wilms  has  reported  a  case  in  which  the  wound 
(in  the  neck)  healed  under  a  plug.  Inflammation  and  suppuration  of 
lymphatic  glands,  e.g.  inguinal,  do  sometimes  appear  to  be  connected 
with  a  violent  strain,  though  it  is  not  at  all  clear  how  this  acts. 

Acute  lymphangitis  is  almost  invariably  due  to  the  absorption 
from  some  breach  of  surface — which  may  possibly  have  healed  when  the 
case  comes  under  observation — of  some  infective  irritant ;  chemical 
irritants  may  have  some  share  in  the  process.  Almost  always  an  un- 
healthy sore  is  found  or  an  infective  inflammation,  as  erysipelas.  The 
attacks  of  lymphangitis  which  precede  the  development  of  true  ele- 
phantiasis will  be  noticed  shortly.  It  is  probable  that  the  infective  irri- 
tants produce  lymphangitis  only  when  they  are  arrested  in  the  vessels 
by  clotting;  in  the  great  majority  of  cases  the  products  of  septic 
absorption  pass  into  the  glands  and  may  excite  inflammation  there. 

Symptoms. — Aching  pain  and  tenderness  along  the  line  of  the 
vessels  leading  from  a  source  of  irritation  are  the  first  signs  of  lymphan- 
gitis. Then  a  firm  tender  red  stripe,  an  inch  or  more  wide,  somewhat 
irregular  in  outline,  and  slightly  raised  above  the  skin,  appears  ;  often  it  is 
made  up  of  several  narrower  streaks.  It  is  due  to  lymph-thrombosis  and 
to  inflammatory  peri-lymphatic  hyperemia  and  exudation.  The  glands 
to  which  the  vessels  lead  are  swollen  and  tender.  The  general  symptoms 
of  moderate  fever  are  usually  present ;  sometimes  the  onset  is  marked 
by  a  rigor  and  all  the  signs  of  severe  fever.  The  fever  may  be  pro- 
longed, but  usually  subsides  in  two  or  three  days. 

Usually  lymphangitis  subsides  without  complication ;  sometimes  sup- 
puration occurs  at  some  point,  or  at  several  points  one  after  the  other, 
the  course  being  very  protracted. 

It  must  be  remembered  that  the  deep  or  subfascial  lymphatics  are 
liable  to  inflammation  like  the  superficial,  but  pain,  tenderness,  and  fever 
are  the  only  signs. 

There  is  a  chronic  lymphangitis,  evidenced  by  the  formation  of  a 
cord  by  thickening  and  matting  of  the  vessels.  The  dorsal  lymphatics 
of  the  penis  in  cases  of  hard  chancre  often  furnish  an  example. 

The  treatment  of  acute  lymphangitis  is — antiseptic  treatment  of 
the  source  of  absorption ;  rest,  and  the  free  application  of  glycerine 
and  belladonna  along  the  inflamed  vessels,  and  the  use  of  hot  fomenta- 
tions. Cold  fomentations  of  lotio  plumbi  or  of  1  in  20  carbolic  lotion 
have  also  been  recommended.  Abscesses  must  be  opened  early.  Thick- 
ening along  the  lymphatics,  or  chronic  oedema  of  the  part  after  prolonged 
or  frequent  attacks,  will  require  cold  douching,  friction,  shampooing,  and 
careful  bandaging. 

The  Elephantiasis  Arabum  consists  in  a  slow  hypertrophy  of  the 
skin,  areolar  tissue,  and  bones.  The  epidermis  is  thickened  and  the 
papillae  enlarged  :  the  true  skin  is  immensely  thickened :  its  fibrous 
structure  dense  and  almost  rigid :  the  areolar  tissue  thickened,  its 
areolae  expanded,  and  filled  with  gelatinous-looking  stuff.  The  micro- 
scopical appearances  are  those  of  hypertrophy  of  the  tissues  involved. 
The  bones  also  of  the  affected  limb  become  enlarged  and  heavy,  and 
the  nearest  lymphatic  glands  are  enlarged.  Its  favourite  seats  are  the 
leg,  which  it  converts  into  a  huge  pachydermatous  resemblance  of  an 
elephant's  leg  (Barbacloes  leg,  Bucnemia,  &c.)  ;  and  the  male  genitals, 
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which  it  converts  into  a  huge  tumour,  reaching  often  down  to  the  knees, 
and  weighing  perhaps  more  than  100  lbs.  (Fig.  62).  It  is  particularly 
a  disease  of  warm  climates,  and  is  endemic  in  many  tropical  places  ; 
dark  races  are  more  liable  than  the  fair  ;  men  suffer  more  often  than 
women.    It  is  rare  under  puberty. 

The  onset  of  elephantiasis  is  often  marked  by  high  fever,  great  pain 
in  the  parts  affected,  and  rapid  inflammatory  swelling  of  them.  When 
the  scrotum  is  affected  acute  hydroceles  form,  and  the  swollen  cords 
may  dilate  the  abdominal  rings  so  much  that  hernias  descend  when  the 
swelling  subsides  (Fayrer).  The  surface  of  the  skin  may  become  ecze- 
matous  and  discharge  a  chyle -like 
or  offensive  serous  fluid.  These  fe- 
brile and  inflammatory  paroxysms 
tend  to  recur  ;  they  may  be  very 
frequent,  and  the  increase  in  size 
of  the  part  rapid,  or  few  and  far 
between.  Without  them,  however, 
a  slow  increase  in  size  goes  on. 

In  some  cases  clear  bead-like 
vesicles  form  on  the  skin,  and  when 
pricked  discharge  a  coagulable 
white  or  pinkish  fluid :  they  are 
varicose  lymphatics  (Figs.  63,  64). 
Attacks  of  chyluria  may  occur,  and 
these  are  believed  to  be  due  to  rup- 
ture of  lymphatics  into  the  urinary 
tract.  (W.  Eoberts.)  Often  there  is 
no  lymphorrhagia,  no  superficial 
varix. 

Pathology.  —  Obstruction  of 
the  lymphatics  preventing  return 
of  lymph  from  the  part,  and  irrita- 
tion starting  from  the  lymphatics 
giving  rise  to  the  inflammatory 
attacks,  are  believed  to  be  the  keys 
to  the  disease.  The  endemic  form  of  the  disease  is  probably  due  to  the  pre- 
sence in  the  lymphatics  of  the  scrotum  or  lower  limb  of  adult  nematode 
worms  three  to  four  inches  long — the  filarise  of  Bancroft.  These  by  their 
irritation  cause  the  inflammatory  attacks  and  obstruction  to  the  lymph-flow 
through  the  inflamed  glands,  whence  may  follow  varicosity  and  rupture 
of  superficial  lymphatics.  Abscesses  and  buboes  also  may  occur.  The 
adult  worms  which  really  cause  the  mischief  are  rarely  found ;  but  at 
night  (i.e.  during  rest)  myriads  of  larval  forms  ^  inch  long  may  be  found 
in  the  blood.  Manson  believes  that  these  are  taken  in  by  mosquitoes 
when  they  bite  ;  that  they  pass  through  a  developmental  stage  in  these 
insects,  then  enter  water,  and  finally  find  their  way  again  to  the 
alimentary  canal  of  man.  He  says  the  distribution  of  elephantiasis  is 
that  of  the  mosquito. 

Obstruction  of  lymphatics  occasionally  occurs  from  other  causes  and 
produces  similar  pathological  results.    Thus  we  get  sporadic  cases. 

Prognosis. — The  tendency  is  always  to  increase,  though  often  very 
slowly.  The  bulk  of  the  part,  large  loss  of  lymph,  foul  ulcers,  and  fre- 
quent febrile  attacks  may  exhaust  the  patient ;  frequently  the  general 
health  is  good. 

Treatment.— In  early  stages  removal  from  the  endemic  area  may 


Fig.  62— Dr.  Wiblin's  patient.  The 
curled  prominence  in  the  front  of  the 
tnmour  is  the  hypertrophied  prepuce. 
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lead  to  arrest  of  the  disease,  especially  in  Europeans.  A  Martin's 
bandage  worn  constantly  may  be  of  use.  The  general  health  must  be 
looked  to. 

For  Barbadoes  leg,  ligature  of  the  femoral  or  external  iliac  artery  has 
been  done  with  a  good  deal  of  success.    This  failing,  as  it  often  does, 


Fig.  63. — Lymphatic  varix  of  scrotum  ;  enlarged  gland  is  shown. 
From  a  drawing  in  the  Medical  College  Museum,  Madras. 


amputation  only  remains,  and  this  is  at  present  the  only  treatment  fo 
elephantiasis  scroti. 

Amputation  of  Scrotum.—  First  examine  for  hernia  ;  if  one  is 
present  its  neighbourhood  must  be  carefully  avoided.    If  the  tumour 

is  large,  the  patient  should  lie  on  his  back 
for  an  hour  before  the  operation,  with  the 
scrotum  elevated  by  cords  and  a  pulley 
attached  to  the  ceiling.  Then  a  very  strong 
Esmarch's  band  is  applied  and  secured  by 
tapes  from  slipping  forwards,  or  a  clamp  of 
two  wooden  bars  approximated  by  screws 
and  nuts  may  be  used  (Turner).  Small 
flaps  are  now  fashioned  round  the  base, 
where  the  skin  is  healthy  and  simply 
dragged  from  surrounding  parts,  to  cover 
the  penis,  testes,  and  raw  surface.  Then 
the  penis  is  found  by  thrusting  a  finger 
into  the  hole  whence  urine  issues,  and  slitting  up  the  prepuce ;  it  must 
be  quickly  dissected  out— care  being  taken  not  to  divide  the  suspensory 
ligament — and  held  up  against  the  pubes.    Next  a  bold  cut  is  made 


Fig.  64.— A  portion  of  the  above, 
natural  size. 
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obliquely  along  the  direction  of  one  or  other  testis :  these  glands  gene- 
rally lie  in  large  hydroceles,  and  are  easily  found,  freed,  and  held  up. 
Then  by  a  clean  sweep  the  mass  is  detached.  Any  loose-lying  portions 
•of  blubber  are  cleaned  away ;  the  vessels  (of  which  there  may  be  few 
-or  a  large  number)  tied  as  the  tourniquet  or  clamp  is  loosened,  the  flaps 
sewn  round  the  penis,  testes,  and  wound,  and  the  whole  dressed  with  a 
wool  dressing. 

^Lymphadenitis,  or  inflammation  of  lymphatic  glands,  may  be  acute 
•or  chronic. 

iicute  lymphadenitis  is  almost  always  secondary  to  some  in- 
flammation in  the  area  whence  its  supply  of  lymph  comes.  Sometimes 
it  is  referred  to  strain  or  over-walking  (p.  198).  Lymphangitis  is  much 
more  commonly  absent  than  present,  probably  because  the  glands  arrest 
infective  particles  which  pass  harmless  along  the  vessels.  Organisms 
believed  to  be  the  cause  of  the  primary  inflammation  are  often  demon- 
strable in  inflamed  glands. 

Acutely  inflamed  glands  are  swollen,  injected,  much  softer  than 
natural,  and  of  medullary  aspect ;  sometimes  strewn  with  fine  haemor- 
rhages, sometimes  of  deep  purple  colour  throughout.  The  whole  process 
consists  in  dense  infiltration  of  the  gland  with  round  cells,  which  block 
the  lymph-sinuses  completely,  and  in  the  more  intense  cases  red  cor- 
puscles escape  in  large  numbers.  In  slight  cases  resolution  may  occur 
rapidly,  but  in  more  advanced  ones  the  process  is  slower  and  takes  place 
by  fatty  degeneration  of  the  products ;  the  acute  process  then  commonly 
becomes  chronic.  When  suppuration  is  about  to  occur  yellow  foci 
appear  at  different  spots  of  the  cortex,  and  enlarge  and  blend  more  or 
less  rapidly.  Sooner  or  later  the  peri-glandular  tissue  is  infected — some- 
j  times  when  the  gland  itself  shows  little  change— and  a  peri-glandular 
abscess  develops ;  this  may  cut  off  the  blood-supply  of  the  gland  and 
cause  it  to  necrose.  In  other  cases  the  inter-glandular  abscess  bursts 
into  the  subcutaneous  tissue  ;  or  the  gland  becomes  adherent  to  the 
skin  or  to  a  serous  or  mucous  membrane,  and  pus  bursts  through  it. 

The  form  of  inflammation  depends  largely  on  the  character  of  the 
primary  disease — i.e.,  upon  the  nature  of  the  irritant,  which  naturally 
tends  to  excite  in  a  gland  a  process  similar  to  that  which  it  had  set  up  at 
the  source.    Thus  the  poisons  of  erysipelas  and  diphtheria  rarely  cause 
j  suppuration,  that  of  soft  chancre  and  cadaveric  poisons  frequently  do. 

Chronic  Xsymphadenitis. — Now  and  again  an  acute  lymphadenitis 
passes  into  a  chronic  state  ;  the  glands  remain  swollen  and  indurated,  and 
may  never  return  to  the  normal.  Glands  above  some  chronic  inflammation 
may  become  similarly  swollen,  and  upon  section  such  glands  are  grayer  and 
more  opaque  than  normal,  firm,  and  more  or  less  plainly  fibroid ;  encap- 
suled  abscesses,  undergoing  absorption,  may  be  found,  the  peri-glandular 
tissue  being  much  thickened  ;  or  there  may  be  yellow  patches  of  fatty 
degeneration.   Syphilis  in  all  its  stages  causes  enlargement  of  glands  ;  but 
they  rarely  become  very  prominent.   The  pathological  process  is  the  same 
as  in  other  syphilitic  lesions ;  but  gummatous  lymphadenitis  is  rare,  affects 
chiefly  internal  glands,  and  usually  gummata  exist  in  the  organs  whence 
their  lymph  comes.    But  by  far  the  most  common  cases  of  chronic 
lymphadenitis  are  the  scrofulous  glands  which  we  have  shown  to  be 
:  tubercular.   The  histology  of  these  is  that  of  tubercle  in  general  (p.  64). 
In  early  stages,  typical  miliary  tubercles — the  giant  cell  surrounded  by 
t  epithelioid  cells — may  be  found  with  few  or  no  signs  of  diffuse  inflamma- 
I  tion  ;  but  soon  general  round-celled  infiltration  of  the  gland  occurs, 
I  Jollowed  by  caseation,  and  either  softening  into  puriform  cheesy  fluid,  or 
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inspissation  and  frequently  calcification.  The  former  result  is  the  more 
usual  in  superficial  glands,  the  latter  in  the  mesenteric  and  bronchiaL 
These  cheesy  glands,  especially  bronchial,  are  regarded  by  Koch  as  the 
storehouses  whence  by  some  accident  bacilli  in  small  or  large  numbers 
may  be  sent  all  over  the  body  (p.  68).  To  the  naked  eye  the  glands 
are  at  first  moderately  swollen,  pinkish  or  pale  grey,  and  softer  than 
normal ;  the  swelling  increases,  the  gland  becomes  firmer,  and  small 
cheesy  foci  appear,  especially  towards  the  centre ;  these  enlarge  and 
coalesce  till  perhaps  the  gland  becomes  wholly  cheesy,  or  calcification  or 
softening  into  cavities  occurs.  The  peri -glandular  tissue  forms  a  dense 
capsule  as  a  rule,  but  sometimes  a  peri-glandular  abscess  forms  and  the 
tubercular  gland  may  be  bodily  eliminated. 

The  symptoms  of  acute  lymphadenitis  are  rapid  painful  enlarge- 
ment of  one  or  more  glands,  accompanied  by  a  good  deal  of  oedema 
of  surrounding  tissues  and  redness  of  skin,  the  latter  varying  with  the 
distance  from  the  gland.  If  a  peri-lymphatic  abscess  forms  early,  its 
diagnosis  is  generally  easy  ;  but  when  pus  forms  slowly  in  the  gland,  it  is 
often  very  difficult  to  determine  its  presence.  The  symptoms  seem  to 
point  to  abscess,  but  an  incision  often  evacuates  no  pus  (see  Morbid 
Anatomy) . 

The  glands  most  commonly  affected  by  tubercular  lymphadenitis 
are  the  cervical,  bronchial,  and  mesenteric — all  receiving  lymph  from 
mucous  surfaces,  which,  in  the  strumous,  are  subject  to  chronic  catarrhs  ; 
but  the  cervical  and  other  superficial  glands  may  probably  become 
infected  through  slight  breaches  of  the  skin,  or  secondarily  to  other 
tuberculous  lesions,  either  by  the  lymphatic  or  the  blood-vessels.  With 
regard  to  the  cervical  glands,  it  has  been  already  noted  (p.  62)  that 
strumous  lesions  of  the  skin  are  specially  frequent  about  the  head  and 
face.  One  or  more  glands  enlarge  slowly  and  painlessly,  the  skin  being 
unaffected  and  the  swellings  distinct  from  each  other.  They  may 
remain  permanently  in  this  condition,  or  the  enlargement  may  con- 
tinue and  the  glands  become  matted  together.  After  a  very  varying 
time — weeks  or  years — one  or  several  glands  soften,  the  skin  reddens, 
thins,  and  bursts,  cheesy  pus,  and  perhaps  calcareous  granules,  escape, 
and  a  sinus,  discharging  more  or  less,  remains,  often  for  many  months. 
Burrowing  may  occur  far  and  wide,  and  the  skin  frequently  becomes 
extensively  undermined,  thin,  and  purplish. 

Treatment. — Acute  lymphadenitis  requires  rest,  belladonna,  and 
fomentation,  together  with  attention  to  the  source  of  absorption.  If 
an  abscess  forms  it  should  be  opened,  and  it  is  always  well  to  give 
ether  that  this  may  be  done  thoroughly ;  for  an  imperfect  opening  leads 
to  burrowing.  Should  a  gland  be  found  in  the  cavity  it  should  be 
removed,  either  bodily  or  with  the  sharp  spoon.  If  sinuses  form,  rest, 
drainage,  well-applied  pressure,  and  stimulant  injections  may  bring 
about  healing ;  but  usually  the  quickest  way  is  to  slit  them  up,  entirely 
or  in  part,  and  to  sharp  spoon  them. 

Chronic  enlargement  is  reduced  by  friction  with  some  ointment,  douch- 
ing, and  constant  pressure.    It  is  often  very  troublesome. 

Tubercular  glands. — In  all  cases  pay  attention  to  the  general 
condition.  In  the  early  stage  frequent  friction  with  ung.  pot.  iod.  is 
sometimes  followed  by  disappearance  of  the  swelling;  ung.  plumbi  iod., 
or  ung.  iod.  is  used  by  some.  If  a  gland  has  softened,  at  once,  and 
before  the  skin  is  affected,  make  a  small  incision  into  it,  and  remove  as 
much  of  it  as  possible  with  the  sharp  spoon  ;  introduce  some  iodoform 
into  the  cavity,  and  dress  with  a  deep  dressing  and  salicylic  wool.  If  the 
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abscess  is  pointing,  treat  similarly.  If  it  has  burst,  enlarge  the  opening 
and  slit  up  sinuses,  if  necessary,  for  drainage  ;  use  the  sharp  spoon 
freely,  endeavouring  to  remove  all  gland  and  tubercular  granulation 
tissue  ;  cut  away  all  blue  skin  and  dress  as  above. 

Sometimes  a  gland,  which  is  steadily  enlarging  and  softening  in 
spite  of  treatment,  may  be  removed  entire  before  the  skin  is  involved,  and 
rapid  union  obtained  with  little  scarring.  Occasionally,  too,  one  may 
have  to  remove  a  mass  of  matted  glands  pierced  by  sinuses  from  the 
neck,  axilla,  or  groin  ;  but  the  mass  should  be  the  only  one  or  a  source 
of  much  trouble  to  justify  this. 

Tumours. — Under  the  heading  of  Lynvphadenoma  and  Hodgkin's 
Disease  we  have  described  a  progressive  hyperplasia  of  lymphatic  glands 
and  other  lymphoid  structures,  which  it  is  impossible  at  first  to  diagnose 
from  inflammatory  cases  ;  progressive  involvement  of  glands  and  anaemia, 
or  leucocythgemia,  and  the  rarity  of  softening  in  the  former  are  the  points 
to  rely  upon. 

Myxoma  is  the  only  simple  tumour  known  to  develop  primarily  in 
lymphatic  glands.  All  forms  of  sarcomata  occur  primarily,  even  the 
melanotic,  and  the  alveolar  which  so  closely  resembles  cancer.  They 
may  run  a  slow  local  course,  involving  only  a  group  of  glands  ;  or  may 
prove  intensely  malignant.  They  differ  from  malignant  lymphoma  in 
having  no  tendency  to  spread  to  other  groups  of  lymphatic  glands. 
True  cancers  occur  only  as  secondary  growths. 


CHAPTEK  XXV. 

INJURIES  AND  DISEASES  OF  BONE. 

Contusion  of  bone  is  frequent.  When  subcutane  ->us,  simple  perios- 
titis, rarely  running  on  to  suppuration,  results.  But  when  compound  and 
due  to  considerable  violence,  especially  gunshot,  it  may  be  followed  by 
septic  traumatic  osteomyelitis,  and  lead  to  abscess,  necrosis,  or  death  from 
embolic  pyaemia. 

Fractures. 

Definition. — A  fracture  is  a  solution  of  continuity  of  a  bone. 

Exciting-  causes. — These  are  two  :  Mechanical  violence  and  mus- 
cular action.  Mechanical  violence  may  be  direct  or  indirect.  It  is 
direct  when  it  causes  fracture  at  the  part  to  which  it  is  actually 
applied,  as  in  fracture  of  the  clavicle  from  a  violent  blow.  It  is  indirect 
when  force  is  applied  to  the  ends  of  a  bone  (or  chain  of  bones),  and  this 
gives  way  at  the  weakest  point,  as  in  fracture  of  the  clavicle  from  falls 
on  the  shoulder  or  hand.  The  acromial  end  is  rigidly  fixed  by  the 
object  against  which  the  shoulder  or  hand  rests,  the  sternal  end  is 
driven  towards  it  by  the  momentum  of  the  body,  and  the  bone  gives  way 
usually  about  the  middle. 

Muscular  action  most  often  breaks  the  patella  or  olecranon  ;  much 
more  rarely  a  long  bone — usually  the  humerus,  then  the  femur,  leg- 
bones  or  forearm  bones.  The  sternum  and  pelvis  may  thus  be  broken. 
Stretched  ligaments  may  drag  off  the  bone  into  which  they  are  inserted. 

Predisposing-  causes. — 1.  Original  conformation,  the  bones  of 
some  people  being  unusually  brittle  without  obvious  causes  ;  rarely,  this. 
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liability  to  fracture  runs  through  three  or  four  generations.  2.  Atrophy 
from  oid  age  ;  prolonged  disuse  (accounting  for  the  frequency  of  fracture 
during  attempts  to  reduce  old  dislocations)  ;  in  general  paralysis  of  the 
insane,  and  at  the  ends  of  the  shafts  of  long  bones  in  locomotor-ataxy. 
Cases  of  fracture  from  atrophy  during  cancerous  cachexia  are  described, 
no  local  growth  having  been  found.  3.  Eickets  and  mollities  ossium. 
4.  The  presence  of  syphilitic,  tubercular,  or  other  form  of  caries.  5.  The 
presence  of  some  new  growth,  especially  sarcoma  or  cancer  in  the  bone. 

Varieties  of  fracture. — The  following  are  the  chief :  Simple,  in 
which  there  is  no  wound  affording  either  direct  or  indirect  communication 
with  the  air;  compound,  in  which  such  communication  exists  from  the 
first,  or  appears  later  from  sloughing  of  the  soft  parts ;  complicated, 
in  which  dislocation  of  the  fractured  bone,  rupture  of  a  large  nerve 
or  artery,  or  extensive  injury  to  soft  parts  coexists.  Fractures  are 
incomplete  or  complete.  Examples  of  incomplete  are — a  splinter  or 
apophysis  broken  from  a  long  bone  ;  the  willow  or  green-stick  fracture 
(occurring  in  young  bones,  often  rickety,  or  in  those  softened  by  osteo- 
malacia), in  which  the  bone  is  not  broken  through,  but  torn  open  on  one 
side  only  like  an  over-bent  green  stick  (Fig.  65) ;  a  fissure  running  through 


Fig.  65. — Green-stick  or  willow  fracture  of  the  ulna  in  a  young  person. 
From  the  Museum  of  the  Medical  College,  Madras. 


more  or  less  of  a  bone,  generally  a  flat  one,  but  sometimes  a  straight  or 
spiral  fissure  is  found  in  a  long  bone,  especially  the  humerus  or  femur. 
When  many  fissures  radiate  from  one  point  the  fracture  is  starred  or 
stellate.  Complete  fractures  may  be  transverse,  longitudinal,  or 
oblique,  according  to  the  relation  of  their  line  to  the  axis  of  a  long  bone  ; 
the  two  first  are  rare,  every  degree  of  obliquity  is  common  ;  the  line  of 
fracture  is  often  toothed  or  V-shaped;  in  cases  from  gunshot  or  other 
great  violence,  fissures  commonly  extend  into  neighbouring  joints,  or  far 
towards  them,  or  from  similar  causes  the  bone  at  the  seat  of  fracture  may 
be  comminuted,  i.e.  broken  into  several  fragments  ;  if  these  are  long 
and  splinter-like,  the  fracture  may  be  called  splintered.  As  the  size 
of  the  fragments  increases,  the  comminuted  fracture  passes  into  the 
multiple,  in  which  a  bone  is  broken  at  two  or  more  places,  the 
intervening  portions  being  unbroken.  A  fracture  is  impacted  when 
the  smaller  fragment  is  driven  into  and  fixed  in  the  larger,  e.g.  the  neck 
of  the  femur  into  the  head  or  into  the  trochanter,  with  or  without 
splintering  of  the  latter.  A  hole  punched  through  a  bone  such  as  may 
be  made  in  a  flat  bone  by  a  bullet  is  called  a  perforated  fracture,  and 
a  puncture  made  by  a  pointed  instrument,  a  punctured  fracture. 
Separation  of  an  epiphysis  may  occur,  is  most  common  between  10 
and  20  years  ;  all  are  usually  united  by  25 ;  any  epiphysis  may  suffer,  but 
the  lower  of  the  femur  and  radius,  the  upper  of  the  humerus  and  tibia, 
do  so  most  frequently.  Such  fractures  may  occur  through  the  epiphysial 
cartilage,  or  this  may  carry  away  with  it  a  thin  layer  of  the  shaft ;  in 
the  former  case  soft  crepitus  only  will  be  obtainable.  After  such  injuries 
the  epiphysis  may  ossify  early,  and  growth  of  the  bone  be  seriously 
curtailed.    Fractures  into  or  in  the  immediate  neighbourhood  of  joints 
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are  very  likely  to  leave  impaired  movement  from  exuberant  callus  or  slight 
displacement  of  the  fragments. 

An  examination  for  fracture  should  be  made  once  for  all  and 
thoroughly  ;  an  anaesthetic  is  often  necessary.  If  so  much  swelling  is 
present  that  it  is  impossible  to  feel  the  bones,  fix  the  part  in  the  best 
possible  position  for  recovery,  and  use  ice  if  swelling  is  increasing ;  if  not, 
fomentations  to  promote  absorption.  It  is  always  well  to  feel  the  pulse 
beyond  the  injury  to  see  that  the  main  vessels  are  sound. 

Signs  of  fracture. —  (1)  Abnormal  mobility;  (2)  Deformity; 
(3)  Crepitus,  are  the  chief  ;  localised  pain,  tenderness,  and  swelling, 
and  helplessness  of  the  injured  part  are  sometimes  of  value. 

Abnormal  mobility  is  detected  by  simply  pressing  on  a  bone 
(sternum,  rib,  or  skull),  by  rotating  the  distal  portion  of  the  bone  (radius, 
femur)  with  the  thumb  placed  on  the  upper  to  see  whether  it  moves  with 
the  lower,  or  by  grasping  the  bone  with  both  hands  at  various  spots  and 
trying  to  obtain  movement,  either  angular  or  transversely  to  the  axis  of 
the  bone,  between  the  portions  held.  If  found,  this  is  proof  positive  of 
fracture,  such  a  condition  as  an  old  ununited  fracture  being  eliminated.. 
But  it  may  be  impossible  to  seize  or  press  upon  the  Done,  or  the  fracture 
may  be  incomplete  or  impacted,  and  mobility  consequently  absent,  and  in 
some  cases  with  slight  displacement  spasm  of  the  muscles  may  keep 
the  fragments  securely  locked.  Deformity  is  due  to  displacement  of 
the  fragments,  and  this  may  be  angular,  lateral,  longitudinal,  or  rotatory 
— terms  which  explain  themselves.  Displacement  is  due  to  the  direction 
of  the  fracturing  force  and  of  the  line  of  fracture,  to  the  action  of  muscles 
and  of  the  weight  of  the  part,  and  to  manipulation.  Angular  deformity, 
swelling  from  overlapping  or  projection  of  fragments,  shortening  or  ever- 
sion  or  inversion  of  the  limb  below  the  fracture,  may  be  obvious  at  a  glance, 
or  careful  measurement  may  be  required ;  but  deformity  is  absent  in  simple 
fissures  of  flat  bones,  and  even  in  some  complete  fractures  of  limb  bones, 
especially  in  children ;  and  it  is  undiscoverable  clinically  in  many  fractures 
of  thickly  covered  bones  and  in  cases  of  slight  impaction.  It  is,  however, 
the  most  important  sign  of  impacted  fractures.  Habitual  deformity  must 
not  be  confounded  with  fracture  or  dislocation.  When  a  person,  after  a 
fall  or  other  accident,  is  found  to  have  a  limb  shortened  or  misshapen,, 
the  surgeon  should  always  ask  whether  or  not  there  was  any  deformity 
before  the  accident,  else  he  may  fall  into  the  ridiculous  error  of  treat- 
ing an  old  deformity  as  if  it  were  a  recent  injury.  Crepitus  is  the  sen- 
sation communicated  to  the  ear  or  hands  when  the  fractured  bones  are 
grated  against  each  other,  by  proceedings  similar  to  those  employed 
for  detecting  abnormal  mobility.  It  is  absent  when  the  fragments  are 
separated  by  displacement,  or  by  the  intervention  of  muscle  ;  also  when 
they  are  firmly  impacted  or  even  locked  by  muscular  spasm  in  cases 
where  the  bone  cannot  be  fairly  grasped  above  and  below  the  fracture.. 
Crepitus  is  simulated  by  the  crepitation  of  blood  coagulated  in  the 
subcutaneous  tissue,  and  still  more  closely  by  the  grating  in  joints 
affected  by  rheumatoid  arthritis,  which  is  often  conducted  along  a  limb 
for  some  distance. 

Localised  pain,  tenderness,  irregularity  of  bone,  or  swelling-, 
are  often  of  much  value  in  cases  due  to  indirect  violence  or  to  muscular 
action,  and  especially  where  only  one  of  two  bones  is  broken.  The  pain 
may  be  detected  by  direct  pressure  and  by  gentle  rotation  ;  where  there 
are  two  bones,  by  squeezing  them  towards  each  other,  grasping  them  as 
far  as  possible  from  the  painful  spot. 

Helplessness  of  the  part  is  characteristic  of  fracture,  but  com- 
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plete  loss  of  power  is  not  uncommon  in  painful  contusions.  Also,  con- 
siderable power  is  retained  in  incomplete  or  impacted  fractures,  and 
even  in  rare  cases  of  complete  unimpacted  fractures,  the  patient  being 
perhaps  able  to  walk  after  fracture  of  the  neck  of  the  femur.  Ordinarily 
movement  of  a  broken  limb  is  freer  than  normal ;  but  it  may  be 
characteristically  limited  in  impacted  fractures,  e.g.  complete  rotation  in 
of  the  leg  is  impossible  in  impacted  fracture  of  the  neck  of  the  femur. 

Repair. — For  a  few  days  the  broken  ends,  sharp  and  more  or  less 
denuded  of  periosteum,  lie  in  partially  coagulated  blood  among  bruised 
and  torn  tissues.  The  vessels  of  all  parts  irritated  by  the  injury  and 
subsequent  movements  of  the  fragments  allow  fluid  and  corpuscles  to 
pass  freely  out,  granulation  tissue  develops,  and  the  blood  disappears 
before  it.  By  the  10th  day  this  soft,  pink  tissue  is  present  in  quantity, 
infiltrating  the  soft  parts,  surrounding  the  bones,  and  forming  a  plug  in 
the  medullary  cavity.  By  the  14th  this  tissue  is  a  good  deal  firmer,  and 
a  membrane  continuous  with  the  periosteum  appears  on  the  surface  of  the 
spindle-shaped  swelling,  into  which  the  ends  of  the  bone  are  stuck  as  into 
soft  sealing-wax  (Billroth).  The  new  tissue  is  called  provisional  or 
temporary  callus,  the  ring  outside  being  the  external  or  periosteal, 
the  plug  inside  the  internal  or  myeloid  (Fig.  66).  The  amount  of 
this  provisional  callus  varies  directly  with  the  amount  of  movement 
permitted  to  the  fragments,  i.e.  the  amount  of  irritation  of  tissue  ;  it  is 
greatest  in  fractured  ribs,  least  or  absent  in  fissures  of  the  skull,  and 
always  in  larger  quantity  where  a  bone  is  thickly  than  where  it  is  thinly 
covered,  e.g.  on  back  and  outer  rather  than  on  inner  side  of  tibia.  In  man 
the  periosteal  callus  does  not  usually  form  a  complete  ring ;  it  fills  up 
angles  and  gaps  caused  by  displacement. 

Ordinarily  this  granulation  tissue  begins  in  the  third  week  to  ossify 
directly  or  after  conversion  into  fibrous  tissue ;  if,  however,  there  is  much 
movement  of  the  fragments,  islets  of  cartilage  appear — they  are  com- 
mon round  broken  ribs,  and  conversion  into  cartilage 
is  usual  in  animals. 

Ossification  begins  in  the  periosteal  callus  and 
appears  later  in  the  myeloid,  it  starts  round  the 
vessels  passing  from  the  callus  to  the  bone,  at  points 
most  distant  from  them ;  tubes  of  bone  form  and 
become  lined  by  angular  osteoblasts,  which  lay  down 
layers  of  bone  and  establish  Haversian  systems. 
The  periosteal  bone  thus  becomes  dense,  it  adheres 
more  and  more  firmly  to  the  broken  ends,  and  holds 
them  strongly  together.  Ossification  of  the  pro- 
visional callus  is  complete  from  the  fourth  to  the 
eighth  week,  according  to  the  size  of  the  bone  ;  and 
then  the  part  is  again  fit  for  work. 

Slowly  a  round-celled  exudation  from  the  vessels 
has  been  enlarging  the  Haversian  spaces  of  the 
broken  ends,  and  the  granulation  tissue  in  one  frag- 
ment, either  directly  or  mediately  through  the  pro- 
visional callus,  joins  that  in  the  opposing  fragment. 
By  this  melting  together  of  the  broken  ends  and 
subsequent  ossification  of  the  uniting  material, 
permanent  or  definitive  callus,  the  bone  is  rendered  continuous. 
Ossification  of  the  permanent  callus  begins  after  that  of  the  provisional 
is  complete,  and  ends  usually  about  the  fourth  month.  Absorption  of 
all  unnecessary  temporary  callus  is  the  end  of  the  process.    In  accurately 
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■set  fractures,  after  a  year  or  two,  the  medullary  canal  maybe  opened  up 
and  possibly  all  trace  of  fracture  removed ;  as  a  rule,  some  evidence  of 
displacement  remains. 

When  compound  fractures  are  septic,  the  granulation  tissue  is 
exposed  to  constant  irritation,  and  suppurates  freely ;  some  necrosis 
generally  occurs,  and  thus  it  may  be  many  months  before  healing,  if  it 
occur  at  all.  Even  if  they  do  not  suppurate,  compound  fractures  heal 
more  slowly  than  simple. 

Though  other  tissues  help  in  producing  the  material  which  ossifies, 
probably  none  of  it  would  ossify  in  the  absence  of  periosteum.  If  the 
shaft  of  a  bone  be  removed  subperiosteally,  the  granulation  tissue  pro- 
duced frequently  ossifies  and  a  new  bone  forms. 

The  vital  processes  in  bone  are  not  very  active ;  hence  we  find  that 
completely  detached  fragments,  protected  from  all  septic  irritation,  derive 
sufficient  nourishment  from  the  surrounding  fluids  to  maintain  life  until 
they  contract  fresh  adhesions ;  by  transplanting  bits  of  bone  under 
aseptic  conditions,  Macewen  has  built  up  part  of  an  ulna.  The  effect 
of  sepsis  is  shown  by  the  necrosis  so  common  in  compound  fractures. 

Treatment. — When  a  person  has  received  an  injury  which  may 
have  caused  fracture,  especially  of  a  lower  extremity,  it  is  very  important 
to  prevent  him  from  endeavouring  to  rise  ;  for  the  bone  is  thus  frequently 
thrust  through  the  skin,  and  displacement  and  injury  of  tissue  much 
increased.  He  should  not  be  lifted  until  either  the  absence  of  such  an 
injury  is  ascertained  or  the  part  is  properly  taken  care  of.  If  the  leg  is 
broken,  one  person  should  hold  it  alone,  whilst  others  lift  or  carry. 
Further  injury  having  been  guarded  against  by  tying  the  legs  securely 
together  at  knee  and  ankle,  or  by  the  application  of  some  temporary 
splint  (e.g.  sticks,  umbrella  frame,  bundles  of  straw),  the  patient  maybe 
carried  home  on  a  litter  made  of  two  poles  and  a  sack  or  horsecloth.  A 
broken  arm  may  be  safely  held  by  the  other  hand  or  placed  in  a  hand- 
kerchief sling.  The  patient's  bed  must  be  made  as  firm  and  level  as 
possible ;  in  fractures  of  the  thigh  a  door  or  planks  should  be  placed 
beneath  the  mattress.  The  patient  may  then  be  placed  upon  it  and  ex- 
amined, clothes  which  are  at  all  difficult  to  remove  being  cut  up  along 
seams.  Whilst  splints  are  being  prepared,  have  the  part  washed  as 
thoroughly  as  possible  with  soap  and  water  and  a  flannel.  When  it  is 
necessary  to  fetch  apparatus,  place  the  limb  in  the  most  comfortable 
position  (thus  it  is  usually  best  to  place  the  leg  on  the  outer  side,  with 
hip  and  knee  pretty  fully  bent)  and  steady  it  with  sand-bags,  bricks 
wrapped  up,  or  handkerchiefs  passing  from  the  knee  and  ankle  to  the 
hed  frame. 

The  general  indications  for  treatment  are :  (1)  to  place  the 
fragments  in  their  natural  position  ;  (2)  to  keep  them  together  at  perfect 
rest  until  they  are  firmly  united.  The  first  indication  is  fulfilled  by  the 
reduction  or  setting-  of  the  fracture.  This  must  be  done  as  soon  as 
possible  and  with  the  smallest  amount  of  force,  all  opposing  muscles 
being  relaxed  by  position.  Thus,  in  fractures  of  the  leg,  the  patient 
should  lie  on  his  back  and  the  hip  and  knee  be  bent  to  a  right  angle  to 
relax  the  calf  muscles,  all  apparatus  being  ready.  One  assistant  now 
takes  the  foot  and  makes  extension — i.e.  steadily  pulls  upon  it — 
whilst  another,  grasping  the  thigh  with  both  hands  just  above  the 
knee,  holds  it  immovable  or  makes  counter-extension.  The  surgeon 
watches  and  manipulates  the  fragments,  directing  the  assistant  to 
pull  in  this  or  that  line  or  to  rotate,  and  when  they  are  drawn  into  place 
the  assistants  maintain  extension  until  he  has  applied  some  retentive 
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apparatus.  The  correction  of  rotatory  displacement  is  often  forgotten, 
especially  in  the  lower  limb.  Considerable  force  is  sometimes  required 
to  overcome  the  interlocking  of  fragments,  and  anaesthesia  is  often 
necessary.  It  is  a  rule  in  treating  fractures  to  fix  the  joint  above  and 
below  the  injury,  but  the  upper  may  be  left  free  when  it  is  far  above  the 
fracture. 

Retentive  apparatus.  Splints. — Some  fractures  are  treated 
without  any  apparatus ;  usually  some  means  are  adopted  to  fulfil  the 
second  indication — i.e.  to  keep  the  part  at  rest  and  prevent  displacement ; 
perhaps  merely  a  bandage  or  strapping,  more  often  a  splint.  A  splint 
may  be  required  simply  to  immobilise  a  joint ;  usually  it  is  employed  to 
prevent  lateral,  angular,  and  rotatory  displacement,  and  often  to  maintain 
extension. 

Splints  are  divided  into  the  movable,  movable-immovable, 
and  immovable.  The  movable  are  made  chiefly  of  wood,  tin, 
perforated  zinc,  poroplastic,  leather,  or  gutta-percha ;  they  are  applied 
with  ordinary  bandages  which  become  loose  every  few  days,  require  re- 
application,  and  necessitate  more  or  less  disturbance  of  the  fracture. 
Many  wood  and  metal  splints  are  constructed  for  special  fractures  ;  but 
a  deal  plank,  4  inches  wide  and  1^  inch  thick,  will  enable  a  surgeon  to 
treat  a  large  number  of  fractures  successfully.  The  three  last  named 
materials  are  cut  out,  softened,  and  moulded  to  limbs  as  the  cases  present 
themselves. 

Flat  wooden  splints  should  be  wider  than  the  limb  to  which  they  are 
applied,  and  this  is  of  especial  importance  in  fractures  of  the  forearm 
where  the  bones  may  be  pressed  towards  each  other  by  the  bandage. 
They  require  padding  with  a  folded  soft  towel,  strips  of  old  blanket,  or 
pads  made  of  tow  or  cotton-wool  sewn  in  soft  muslin. 

In  the  emergencies  of  military  and  railway  surgery,  strong  splints 
can  be  improvised  with  the  smaller  gauges  of  telegraph  wire,  which  can 
be  bent  into  the  required  shape  by  the  fingers  or  dressing  forceps,  and 
easily  cut  with  a  strong  pair  of  scissors.  ('Brit.  Med.  Journ.,'  June  19 
and  26,  1876.) 

It  is  a  rule  never  to  apply  a  bandage  to  a  limb  beneath  a  movable 
splint,  as  it  may  cause  strangulation  if  the  limb  swell.  Splints  should 
generally  be  applied  to  the  limb  in  that  position  in  which  it  is  after- 
wards to  remain.  When  splints  are  used  to  prevent  longitudinal  dis- 
placement, and  therefore  bandaged  tightly  to  the  limb,  the  parts  below 
must  also  be  equally  supported  by  bandages  or  they  will  swell  greatly. 
Prominent  bony  points  must  be  carefully  protected  by  1  ring '  pads,  or 
the  soft  parts  will  slough  over  them.  In  all  cases  the  tips  of  the  fingers 
or  toes  must  be  left  bare  in  order  that  the  state  of  the  circulation  in  the 
part  may  be  tested  by  pressing  upon  them. 

Strips  of  stout  webbing  with  buckles  are  most  useful  for  fixing  splints 
before  applying  a  bandage. 

The  movable-immovable  and  immovable  appliances  are  made 
of  plaster  of  Paris,  tripolith,  gum  and  chalk,  starch,  paraffin,  egg  and 
flour,  silicate  of  socla.  Splints  of  these  materials  become  loose  only  by 
shrinking  of  the  contained  part ;  ordinarily  they  are  applied  once  for  all 
and  are  therefore  called  immovable.  They  afford  uniform  support  to  the 
injured  tissues,  and  the  fracture,  once  set,  is  not  disturbed  until  it  is 
united.  But  should  circumstances  necessitate  its  occasional  examina- 
tion, many  of  the  above  materials  may  be  used  to  form  splints,  which 
are  removable  at  pleasure,  and  still  retain  the  qualities  above  men- 
tioned. 
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Plaster  of  Paris  is  most  generally  employed.  To  apply  it,  the 
limb  should  be  thoroughly  washed,  carbolised,  and  dried ;  then  wrapped 
in  one  or  more  layers  of  boracic  lint  smoothly  laid  on.  Loose  muslin 
('  crinoline  ')  bandages,  into  the  meshes  of  which  plaster  has  been  freely 
rubbed,  are  thoroughly  soaked  in  water,  squeezed  moderately  dry,  and 
rolled  round  the  part  without  any  pulling.  When  the  lint  is  covered  with 
one  layer  of  bandage,  long  strips  of  tin,  §  inch  wide,  are  placed  at  inter- 
vals all  round  the  fracture,  secured  by  two  layers  of  bandages,  and  the 
limb  held  in  position  until  the  plaster  has  set — i.e.  about  10  to  15  minutes. 
This  answers  admirably  for  simple  fractures  of  the  leg,  and  may  be 
applied  immediately  except  when,  from  direct  violence  or  pressure  of  the 
fragments,  sloughing  of  skin  is  probable,  or  when  there  is  much  and 
increasing  swelling  from  extravasation,  or  a  large  artery  has  been  torn  ; 
or  when  any  acute  inflammatory  condition  is  present  (Gurlt). 

Should  the  existence  of  small  wounds  or  doubtful  contusions  render 
it  desirable  to  examine  a  fracture  from  time  to  time,  the  Bavarian  or 
book-back  splint  may  be  used.  Suppose  the  leg  is  to  be  put  up  ;  cut 
two  pieces  of  coarse  flannel,  each  like  two  Cline's  splints  joined  together 
behind,  and  large  enough  to  surround  the  leg  and  foot,  with  2  inches  to 
spare.  Fasten  them  together  by  two  rows  of  stitching,  %  inch  apart,  along 
the  mid  line  behind.  Place  them  beneath  the  leg  and  bring  together  the 
inner  by  stitches  along  the  front  of  the  leg,  dorsum,  and  sole  of  the 
foot.  Thick  plaster-cream  is  now  rubbed  in  and  spread  smoothly  over  it  to 
the  depth  of  ^  inch ;  then  the  outer  pieces  are  brought  together  firmly, 
pressed  down  on  the  plaster,  and  cut  off  close  to  the  mid  line.  When 
necessary,  the  stitches  in  front  may  be  cut  and  the  splint  opened,  the 
seam  along  the  back  acting  as  a  hinge ;  it  is  reapplied  with  a  bandage. 
Much  less  brittle  splints  are  made  by  moulding  to  the  limb  several 
layers  of  muslin,  or  fewer  of  flannel  or  sacking,  wrung  out  of  water  and 
then  thoroughly  steeped  in  plaster-cream.  A  plain  bandage  should  be 
used  to  bind  them  to  the  limb  whilst  setting ;  it  adheres  to  them,  and 
when  cut  down  in  front  acts  as  a  hinge  behind.  Splints  of  almost  any 
shape  may  thus  be  made  :  anterior,  posterior,  or  lateral ;  when  a  consi- 
derable bend  must  be  made,  cut  the  layers  partly  through  on  each  side, 
and  interlace  the  flaps  ;  the  splint  will  be  stronger  if  tne  cuts  in  successive 
layers  do  not  correspond  exactly.  When  the  cuts  in  the  bandage  gape, 
interleave  short  bits  of  soaked  bandage. 

Such  splints  may  be  rendered  waterproof  by  frequent  painting  with 
shellac  varnish  or  hot  paraffin,  and  the  absorption  of  urine  or  discharges 
prevented.  But  when  a  wound  is  to  be  left  uncovered  from  which  much 
discharge  is  expected,  or  which  is  to  be  treated  antiseptically,  a  window 
cut  in  the  splint  will  usually  be  insufficient ;  a  break  must  usually  be 
made.  This  is  bridged  over  by  two  or  more  pieces  of  hoop  iron  or  stout 
telegraph  wire,  held  between  the  layers  of  bandage  above  and  below  the 
wound,  and  bent  out  into  brackets  opposite  the  gap,  so  that  the  dressing 
and  bandages  may  pass  easily  beneath  them.  Projecting  loops  made  in 
the  anterior  wire  are  often  used  for  slinging  the  limb.  If  the  part  is 
heavy,  plaster  must  be  used  for  the  splint ;  but  if  light,  bandages  steeped 
in  paraffin,  setting  a  little  above  the  body -temperature,  will  answer  welh 
In  either  case  the  angle  between  the  skin  and  splint  should  be  caulked 
with  a  little  wool,  painted  freely  with  hot  paraffin. 

After  the  early  application  of  immovable  splints,  it  is  well  to  raise 
the  limb  for  twenty -four  hours,  to  aid  the  splint  in  arresting  swelling. 
The  fingers  or  toes  should  be  carefully  watched  ;  if  they  become  bluish, 
cold,  numb,  and  swollen,  and  blood  driven  from  matrix  of  nail  returns 
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slowly,  the  splint  should  be  at  once  cut  up ;  pain  may  be  slight  or  absent 
though  gangrene  is  commencing.  The  surgeon  should  always  see  the 
patient  in  six  hours. 

When  there  is  a  tendency  to  longitudinal  displacement  plaster  cannot 
be  relied  upon  to  prevent  it  in  the  thigh  or  arm,  as  there  is  no  bony  point 
above  upon  which  it  can  hold.  Such  cases  should  be  otherwise  treated 
till  the  tendency  to  displacement  is  over,  when  the  permanent  splint  may 
be  applied. 

A  patient  with  a  bad  fracture  is  best  kept  in  bed  until  pain  and 
swelling  have  subsided.  Many  fractures  of  the  upper  limb  may,  how- 
ever, be  treated  without  such  confinement.  Fractures  of  the  lower  limb 
must  be  kept  at  rest  (unless  due  to  very  slight  violence)  for  three  or 
four  days,  until  it  is  certain  that  serious  swelling  is  not  going  to  occur 
beneath  the  splint ;  and  fractures  of  the  femur  are  best  kept  in  bed  until  the 
tendency  to  displacement  and  shortening  is  over — i.e.  three  to  four  weeks. 
They  may  then  get  about  on  crutches  with  the  leg  slung  from  the  neck. 

At  the  expiration  of  four  to  six  weeks  in  the  upper,  and  five  to  ten 
in  the  lower,  the  bone  is  carefully  examined  for  abnormal  mobility,  and 
tested  as  to  its  power  of  bearing  weight  or  strain.  The  examination 
proving  satisfactory,  splints  are  replaced  by  a  flannel  bandage,  and  the 
patient  is  allowed  to  begin  to  use  his  limb,  crutches  being  given  up,  in 
the  case  of  the  lower  extremity,  as  the  patient  gains  confidence  in  his  limb. 

A  few  general  points  require  mention.  Thus  shock  may  require 
treatment  (p.  140)  ;  retention  is  common  after  injuries  of  the  lower  limb 
and  requires  the  catheter  ;  constipation  due  to  confinement  may  require 
attention.  If  pain  and  starting  are  troublesome  during  the  first  few 
days,  opium  in  grain  doses,  once  to  thrice  daily,  is  the  best  remedy. 

Course  of  a  simple  fracture. — When  a  recent  fracture  has  been 
well  put  up,  pain  soon  subsides ;  some  swelling  forms  at  the  seat  of  in- 
jury, and  perhaps  a  few  bullae  rise.  In  a  week  or  ten  days  these  subside, 
the  skin  becoming  discoloured  by  blood-colouring  matter  soaking  into  it, 
and  swelling  due  to  callus  round  the  bones  is  revealed.  After  most  severe 
fractures  there  is  slight  fever,  beginning  within  six  hours  of  the  acci- 
dent, reaching  its  maximum  in  twenty-four  to  forty-eight  hours,  and  last- 
ing three  to  ten  days  (Horsley).  This  is  the  purest  traumatic  fever ;  it  is 
more  marked  in  the  young  than  in  the  old,  rarely  rises  much  above  100°, 
and  appears  to  be  due  to  irritation  of  sensory  nerves,  and  to  absorption 
of  blood-ferment  and  of  pyrogenous  bodies  resulting  from  simple  inflam- 
mation, the  more  prolonged  forms  being  associated  with  a  good  deal  of 
swelling.  Similar  fever  results  from  severe  contusions  without  fracture. 
It  does  not  disturb  the  general  state.  In  all  cases  some  fat-embolism 
probably  occurs  ;  the  droplets  of  fat,  liberated  from  the  crushed  marrow 
and  subcutaneous  tissue,  enter  lymphatics  and  veins,  and  are  carried  by 
the  blood  current  to  the  lung  arterioles  and  capillaries  first,  then  to  those 
of  organs  beyond.  Many  of  the  little  masses  reach  the  kidneys,  and 
Eiedel  states  that  he  found  fat  free  in  the  urine  about  the  third  or  fourth 
day  in  42  per  cent,  of  the  cases  he  examined,  and  it  may  be  found  again 
at  the  tenth  to  fourteenth  day ;  in  the  first  few  days  a  little  albumen  and 
casts,  especially  a  peculiar  brown  granular  cast,  were  often  present 
('  D.  Zeitschr.  f.  Chir.,'  vol.  x.,  p.  539)  ;  but  in  a  considerable  number  of 
simple  fractures  examined  at  Univ.  Coll.  Hosp.  I  failed  to  detect  fat,  and 
albumen  and  casts  were  rarely  met  with.   Horsley  speaks  similarly. 

Complications  of  simple  fracture. — Comminution,  multiple 
fracture,  fracture  higrher  up  in  the  same  limb,  increase  greatly  the 
difficulties  of  treatment,  but  require  no  special  notice ;  dislocation  of 


COMPLICATIONS  OF  SIMPLE  FKACTURE  211 

a  fractured  bone  will  be  noticed  later.    The  extension  of  fissures 

into  joints  leads  to  effusion  of  blood  and  inflammatory  fluid  which  are 
generally  absorbed  without  trouble,  but  the  patient  should  be  warned 
that  impaired  movement  may  remain ;  sometimes  strumous  arthritis 
starts  after  such  an  injury.    The  soft  parts  may  be  much  injured  by 
direct  violence,  or  by  the  sharp  fragments  in  eases  due  to  indirect  force. 
So  long  as  the  skin  and  great  vessels  remain  sound,  such  laceration,  and 
the  swelling  which  results,  are  not  very  serious ;  but  if  the  skin  is  killed, 
or  abraded  or  wounded  over  an  extravasation  which  extends  with  little 
interruption  to  the  fracture,  the  probability  is  that  the  latter  will  become 
secondarily  compound.    The  later  this  occurs  the  less  serious  is  it,  as 
formation  of  granulation  tissue  will  be  more  advanced  and  will  diminish 
septic  absorption.    But  sepsis  should  be  prevented  by  putting  up  asep- 
tically  all  cases  in  which  the  skin  is  injured.    The  results  of  extensive 
subcutaneous  laceration  are  swelling,  ecchymosis  of  the  skin,  and  forma- 
tion of  bullae ;  they  are  best  prevented  by  elevation  and  uniform  gentle 
compression  with  wool,  outside  which  splints  maybe  applied.  Bullae  should 
be  pricked,  dusted  with  iodoform,  and  covered  with  salicylic  wool.  Wound 
of  a  main  artery  and  formation  of  an  arterial  haematoma  is  a  rare  and 
serious  complication,  most  common  in  fractures  of  the  femur  low  down 
(popliteal)  and  of  the  tibia  high  up  (post,  tibial),  the  vessels  at  these 
spots  lying  close  to  the  bones.    The  vessel  may  be  wounded  at  the  time 
of  the  accident  or  later.    An  artery  may  be  simply  bruised,  and  throm- 
bosis result ;  or  it  may  be  torn  across  and  not  bleed  ;  or  it  may  be  torn 
completely  or  incompletely  across  and  bleed  into  the  tissues.    A  deep 
diffuse  swelling  then  forms,  and  at  first  increases  rapidly,  and  the  signs  of 
superficial  extravasation  may  also  be  present ;  the  limb  below  becomes 
cold,  pale,  swollen,  and  numb,  and  pulsation  is  absent  in  the  distal  por- 
tion of  the  main  artery.    When  extension  becomes  limited  by  coagula- 
tion and  resistance  of  the  tissues,  a  cavity  remains  round  the  torn  ends 
of  the  vessel,  and  here  some  thrill  or  pulsation  often  develops  (arterial 
hasmatoma,  traumatic  '  aneurism  ').    The  chief  danger  of  this  compli- 
cation is  that  it  may  lead  to  gangrene  of  the  limb,  by  interruption  of  the 
arterial  supply  and  by  pressure  on  the  veins  ;  and  lav  eration  of  numerous 
small  vessels,  most  likely  to  occur  from  direct  violence,  will  much  increase 
the  difficulty  of  maintaining  the  circulation.    As  to  treatment,  in  early 
cases,  elevation  and  compression  of  the  main  artery  for  half  to  one  hour 
may  be  tried  with  a  view  to  limiting  the  extravasation,  the  part  being 
wrapped  in  wool.    If  a  localised  hasmatoma  result,  the  fracture  must  be 
treated  as  usual,  and  the  complication  may  disappear  under  the  neces- 
sary rest  and  compression.    Should  it  not  do  so,  digital  compression  of 
the  main  trunk  has  succeeded  in  several  cases.    Failing  this,  wait  until 
the  fracture  is  united  ;  then  the  most  certain  treatment  is  the  laying  open 
of  the  sac  and  ligature  of  the  artery  above  and  below  ;  but  ligature  of 
the  main  trunk  has  been  successfully  done  when  circulation  in  the  limb 
has  been  re-established.    If,  however,  swelling  increase  so  that  gangrene 
is  imminent,  the  modes  of  treatment  are  two :  (1)  laying  open  the  extra- 
vasation freely  (see  Traumatic  Aneurism),  turning  out  the  clot  and  tying 
all  bleeding  vessels  ;  or  (2)  amputating.    Amputation  is  a  last  resource, 
and  should  be  done  when  the  artery  and  vein  are  both  injured,  or  when 
extensive  injury  of  soft  parts  is  also  present.    Some  surgeons  say  that 
amputation  must  be  done  in  rupture  of  the  popliteal,  whilst  an  attempt 
may  be  made  to  save  the  limb  when  the  post,  tibial  is  injured  ;  but  col- 
lateral circulation  should  be  established  after  relief  of  pressure  and 
ligature  of  the  popliteal,  unless  the  soft  parts  are  much  injured.  Opera- 
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tions  for  ligature  of  deep  arteries  under  such  circumstances  are  ex- 
tremely difficult,  so  the  surgeon  must  be  prepared  to  amputate  in  case 
of  failure  and  make  his  incisions  accordingly. 

Gangrene  of  the  limb  after  simple  fracture  may  result  from  the 
original  injury  to  the  soft  parts,  everything  beneath  the  skin  being 
crushed ;  from  diffuse  inflammation  starting  from  a  wound  ;  or  from  pres- 
sure of  extravasation,  especially  when  the  main  artery  is  ruptured ;  or 
from  occlusion  of  an  artery  by  pressure  of  an  irreducible  fragment.  In 
these  cases  the  surgeon  will  probably  not  be  to  blame  ;  but  it  may  go  hardly 
with  him  before  a  jury  if  it  appear  that  gangrene  has  been  caused  by 
too  tight  application  of  apparatus,  by  strangulation  by  a  bandage  put  on 
beneath  splints — the  limb  having  swollen  subsequently — or  by  flexion  of 
a  limb  after  the  application  of  a  bandage.    Amputation  is  the  remedy. 

Contusion  or  laceration  of  large  nerves  is  rare  (Weir  Mitchell, 
1  Injuries  of  Nerves,'  p.  104)  in  simple  fractures  ;  there  is  most  danger  of  it 
in  fractures  of  the  middle  of  the  humerus  (musculo-spiral)  and  of  its 
inner  condyle  (ulnar).  Unless  division  is  complete  or  pressure  permanent 
recovery  is  perfect.   Exercise  the  muscles  daily  with  the  constant  current. 

Considerable  oedema  from  thrombosis  of  large  veins  sometimes  ap- 
pears ;  and,  rarely,  the  phenomena  of  slight  or  fatal  pulmonary  em- 
bolism arise,  from  detachment  of  clots  and  their  carriage  into  the  right 
heart.  The  clots  may  be  small  or  several  inches  long,  with  impressions 
due  to  the  valves  of  the  vein  in  which  they  arose  ;  in  the  latter  case  they 
block  the  main  trunk  or  primary  branches  of  the  pulmonary  artery.  In 
fatal  cases  the  symptoms  are  :  sudden  precordial  distress  and  sense  of 
great  alarm,  pallor  or  cyanosis  whilst  air  is  entering  the  lungs  freely,  rapid 
feeble  pulse,  and  a  cold  sweat  breaks  out  before  death ;  sometimes  the 
patient  feels  the  clot  pass  from  its  site  of  origin  up  to  the  chest.  In 
milder  cases  the  above  symptoms  may  be  less  marked,  and  followed 
by  deeply  blood-stained  expectoration  ;  rarely  the  dulness  of  a  large 
hasmorrhagic  infarct  is  detected. 

Fat-embolism  has  been  regarded  as  a  cause  of  early  death — a  rare 
event — after  simple  fractures,  the  symptoms  being  dyspnoea  with  rales, 
more  or  less  shock,  low  or  depressed  temperature,  and  death  resulting 
from  coma;  post-mortem  small  ecchymoses  are  numerous,  and  there  is 
great  oedema  of  the  lungs.  Cohnheim  and  others  doubt  that  fat-embolism 
ever  produces  the  above  symptoms,  for  large  quantities  of  fat  may  be 
injected  into  the  circulation  in  animals  without  any  serious  symptoms 
ensuing. 

Traumatic  delirium  or  delirium  tremens  is  common ;  the 
patient  does  not  sleep  during  the  first  night  or  two,  and  then  the  cha- 
racteristic symptoms  set  in  (p.  140).  The  fracture  must  be  securely  put  up, 
if  possible  in  apparatus  which  will  move  easily  with  the  limb,  for  the 
patient  turns  and  twists  this  about  in  all  directions,  and  often  would  stand 
on  it  if  allowed.    The  limb  may  be  swung,  but  should  not  be  tied  down. 

Suppuration  and  necrosis  of  fragments  is  extremely  rare, 
unless  the  skin  is  severely  injured.  It  has  occurred,  however,  without 
obvious  reason  ;  more  often  a  septic  wound  or  foul  ulcer  has  existed  else- 
where, or  the  patient  is  suffering  from  pyaemia  or  other  acute  infective 
fever,  or  delirium  tremens.  The  diagnosis  of  suppuration  is  usually 
easy.  Early  antiseptic  incision  and  thorough  drainage  would  usually 
be  the  treatment,  but  amputation  may  be  required. 

Results  of  simple  fracture. — In  the  vast  majority  of  cases  sound 
bony  union  takes  place,  and  the  patient  recovers  with  a  limb  able  toper- 
form  its  functions.  The  time  required  for  union  varies  from  three  to  ten 
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weeks  with  the  age  of  the  patient,  the  size  of  the  bone,  and  the  seat  of 
the  fracture ;  being  shorter  in  the  young,  in  the  smaller  bones,  in  the 
face  than  in  the  upper  limb,  and  in  the  upper  than  in  the  lower  limb 
(Malgaigne).  In  certain  fractures,  fibrous  union  is  the  rule,  e.g.  of 
the  acromion,  coracoid  process,  and  transverse  of  the  olecranon  and 
patella,  the  cause  being  separation  and  mobility  of  the  fragments ;  the 
bond  of  union  may  from  the  first  be  so  long,  or  become  so  later  by 
stretching,  that,  in  the  cases  of  the  olecranon  and  patella,  power  of 
extension  is  lost.  In  other  cases  no  union  may  occur  ;  for  causes, 
&c,  see  p.  218.  On  the  other  hand,  the  formation  of  callus 
may  be  excessive,  especially  when  the  fragments  are  much  displaced. 
Lastly,  callus  may  soften  after  apparently  firm  union  has  taken  place, 
and  re-fracture  occurs  ;  this  is  generally  due  to  the  onset  of  an  acute 
fever  or  inflammation,  or  scurvy. 

For  a  time,  especially  after  middle  age,  the  limb  often  remains  cede- 
matous,  wasted,  dry  and  brawny,  and  much  affected  by  cold,  change  of 
weather,  &c. — symptoms  which  are  best  treated  by  cold  douches,  regular 
friction,  massage,  exercise,  and  careful  bandaging.  Wasting-  is  usually 
slight ;  it  affects  all  the  structures,  and  may  be  permanent ;  its  causation 
then  is  not  understood.  Shortening-  and  more  or  less  angular  union 
are  common.  In  the  latter  case  it  may  still  be  possible  under  anaesthesia 
to  bend  the  bone  straight ;  if  not,  and  the  deformity  requires  remedy, 
subcutaneous  osteotomy  should  be  done. 

Stiffness  of  joints  is  common,  especially  in  the  old  and  rheumatic, 
and  in  fractures  extending  into  joints  or  in  their  close  neighbourhood.  It 
is  due  to  adhesions  from  arthritis,  to  displacement  of  fragments,  to  growth 
of  callus,  and  sometimes  to  matting  of  muscles  and  tendons  around  the 
fracture.  Much  may  be  done  by  warm  douches,  massage,  and  forcible  or 
gentle  passive  movement.  - 

After  separation  of  an  epiphysis,  ossification  of  the  growing  cartilage 
may  occur  and  increasing  shortening  of  the  limb  result. 

Paralysis  of  motion  and  sense  or  great  and  persistent  pain 
may  result  from  the  involvement  of  a  nerve  in  callus.  The  musculo- 
spiral  as  it  winds  round  the  humerus  is  the  nerve  most  likely  to  be  thus 
involved.  The  sheath  of  callus  has  been  opened  with  a  chisel  and  the 
nerve  freed,  with  disappearance  of  the  symptoms  as  a  result. 

Compound  Fractures. 

Definition. — Fractures  in  which  a  wound  of  the  skin  and  soft 
parts  communicates  with  the  broken  bone. 

Causes. — Fractures  may  be  rendered  compound  (1)  by  the  same 
violence  which  breaks  the  bone  ;  (2)  by  the  thrusting  of  a  fragment 
through  the  skin  ;  (3)  by  subsequent  ulceration  or  sloughing  of  the  soft 
parts — secondarily  compound. 

Varieties. — These  are  obviously  the  same  as  in  simple  fracture ;  the 
most  important  are  the  compound  complicated,  characterised  by  much 
laceration  of  soft  parts,  with  extensive  subcutaneous  haemorrhage ;  lacera- 
tion of  large  vessels  ;  comminution  of  bones,  or  Assuring  into  joints. 

Diagnosis. — The  signs  of  fracture  are  usual ;  and  in  addition,  the 
fragments  may  project  from  the  wound,  or  a  finger  may  be  introduced 
and  the  bone  carefully  examined  ;  the  nail  is  most  useful  in  detecting  a 
fissure.  Slight  oozing  from  the  vessels  of  the  bone  often  goes  on 
for  hours  without  any  large  vessel  being  torn.  Sometimes  air  is  sucked 
into  the  connective  tissue  of  limbs,  producing  emphysema,,  recognised 
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by  swelling  and  soft  crepitation ;  more  often,  air  in  the  tissues  indicates 
a  communication  with  the  respiratory  or  alimentary  tract ;  it  deposits 
any  germs  it  may  contain  close  to  where  it  enters. 

Dangers. — The  immediate  are  due  to  shock  from  the  frequently 
great  violence  of  the  cause  and  the  amount  of  injury  done  to  the  soft 
parts  ;  also  to  the  possibility  of  serious  hamiorrhage  from  large  vessels.. 
But  the  excessive  mortality  after  compound  fractures  is  due  chiefly  to 
the  occurrence  of  wound  diseases,  especially  cellulitis,  diffuse  suppura- 
tion, erysipelas,  acute  osteomyelitis,  spreading  traumatic  gangrene, 
septicaemia  and  pyaemia  ;  and  to  the  results  of  chronic  suppuration, 
hectic,  exhaustion,  and  albuminoid  degeneration. 

The  wound  may  be  a  mere  puncture  or  a  very  extensive  cut  or  tear. 
Healing  may  occur  under  a  scab,  when  the  fracture  is  immediately  con- 
verted into  a  simple  one,  or  it  may  occur  more  slowly,  but  aseptically, 
under  appropriate  treatment,  the  course  being  almost  as  uneventful  as 
that  of  a  simple  fracture  ;  or  the  wound  may  become  more  or  less  septic, 
and  then  the  door  is  open  to  the  above-mentioned  diseases.  In  the  latter 
case  there  are  more  or  less  septic  inflammation  and  septic  traumatic 
fever,  the  latter  usually  subsiding  as  suppuration  is  established ;  but 
hectic  fever  may  follow  when  pus  burrows  or  bags  in  the  limb.  A  frequent 
result  of  this  inflammation  is  the  necrosis  of  fragments  which  would 
certainly  have  lived  in  simple  fractures,  and  the  separation  and  elimina- 
tion of  these  may  occupy  months  or  years  ;  operations  are  frequently 
required  for  their  removal.  Earely  dead  fragments  heal  in,  and  suppu- 
ration occurs  round  about  them  after  years  of  quiescence. 

It  will  be  seen  therefore  that  the  course  of  a  septic  fracture  is  full  of 
anxieties,  and  a  very  large  number  of  such  cases  formerly  died. 

Treatment. — The  first  point  to  decide  is  whether  amputation  is 
or  is  not  necessary.  The  question  is  often  a  difficult  one ;  but  the  opera- 
tion must  be  performed  in  cases  in  which,  (1)  from  damage  to  vessels  and 
soft  parts,  circulation  in  the  part  beyond  cannot  be  maintained  ;  or, 
(2)  in  which  destruction  of  tissue  is  so  great  that  healing  either  could 
not  take  place  or  would  leave  a  useless  limb.  In  other  apparently  less 
grave  cases,  viz.  those  of  (3)  extensive  comminution  and  Assuring  of 
bone,  especially  if  (4)  involving  a  large  joint,  everything  will  depend 
upon  whether  the  parts  can  be  rendered  and  kept  aseptic,  or  fairly  sweet, 
and  most  completely  drained.  As  a  rule,  in  hospital  practice,  it  will 
scarcely  be  safe  to  trust  to  the  latter  chance.  Amputate,  unless  it  is 
probable  that  antiseptics  will  succeed  ;  but  in  private  and  in  the  country 
more  liberty  may  be  allowed.  In  civil  practice,  whenever  there  is  any 
doubt  about  the  propriety  of  amputating,  give  the  patient  the  benefit 
of  it  by  rendering  the  part  aseptic,  and  waiting ;  in  military  surgery  the 
contrary  seems  to  be  the  best  rule — amputate  when  in  doubt.  In  all 
cases  the  health,  strength,  and  age  of  the  patient,  and  the  resources  of 
the  surgeon  as  to  time,  nursing,  nourishment,  &c,  must  be  carefully  con- 
sidered ;  in  the  field,  also  the  necessity  for  moving  the  patient  long 
distances.  Lastly,  injuries  of  the  upper  limb  may  often  be  treated  con- 
servatively when  similar  damage  to  the  lower  would  imperatively  demand 
amputation. 

Primary  amputation  should  be  done  as  close  to  the  seat  of 
fracture  as  possible.  It  is  often  difficult  to  decide  whether  skin  near  the 
injury  will,  or  will  not  live,  and  consequently  it  is  no  uncommon  thing 
for  bits  of  the  flaps  to  slough.  The  surgeon  must  use  his  judgment  in 
each  case.  If  the  soft  parts  above  are  extensively  infiltrated  with  blood, 
the  strictest  antiseptic  precautions  and  fullest  drainage  will  be  required  to 
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prevent  suppuration  and  sloughing.  If  there  be  a  simple  fracture  close 
above  a  compound  about  which  suppuration  occurs,  it  is  likely  to  become 
secondarily  compound.  In  determining  where  to  amputate  in  these 
cases,  the  surgeon  must  consider  the  state  of  the  parts  between  the 
compound  and  simple  fractures,  and  the  antiseptic  precautions  which  he 
can  take  ;  the  less  perfect  the  latter,  the  slighter  the  injury  which  will 
cause  him  to  amputate  at  the  higher  rather  than  at  the  lower  fracture. 

Conservative  Treatment. — If  it  is  decided  to  make  an  attempt  to 
save  the  limb,  the  wound  must  be  treated  according  to  the  general  princi- 
ples laid  down  at  p.  147.  The  necessity  of  keeping  the  wound  aseptic  often 
renders  difficult  the  treatment  of  the  fracture.  The  clothes  having  been 
removed,  the  wound  should  be  covered  with  a  guard  whilst  the  limb  is 
carefully  cleaned  with  soap  and  water.  Meanwhile,  whatever  apparatus  is 
required  must  be  prepared,  and  the  spray  got  ready  if  it  is  to  be  used — we 
ourselves  should  employ  it.  Then  the  limb  is  thoroughly  disinfected  for 
at  least  eight  inches  above  and  below  the  wound.  The  latter  may  now  be 
examined  with  the  finger,  and  a  decision  come  to  as  to  the  treatment 
of  fragments  in  cases  of  comminution  :  those  which  are  quite  loose 
should  be  removed,  but  those  which  are  still  attached  by  soft  parts  may 
be  left.  If  the  wound  becomes  septic,  however,  those  from  which  the 
periosteum  is  widely  separated  will  probably  die,  and  may  therefore  be 
removed  at  once  where  antiseptics  cannot  be  employed.  Fragments  of 
bone  may  be  carried  far  from  the  seat  of  fracture,  especially  in  gunshot 
injuries.  Of  course,  bullets  and  all  foreign  bodies  must  be  carefully  re- 
moved. Haemorrhage  from  the  bone  is  often  troublesome,  oozing 
sometimes  continuing  even  for  days ;  vessels  in  soft  parts  may  also 
bleed.  Elevation  acts  well  in  slight  cases  ;  but  if  the  bleeding  is  at  all 
free,  enlarge  the  wound  and'  examine  it  carefully,  turning  out  the  ends 
of  the  bone  so  far  as  this  can  be  done  without  stripping  the  periosteum 
from  them  ;  tie  any  vessel  which  can  be  seized,  use  some  hot  antiseptic 
for  general  oozing,  and  for  a  vessel  in  the  bone  it  may  be  possible 
to  plug  its  canal  with  aseptic  gauze  or  wool ;  the  cautery  should  not  be 
used  if  it  can  be  avoided.  If  pressure  is  applied,  see  that  good  drainage 
is  provided,  lest  blood  be  forced  widely  into  the  tissues. 

Wounds  of  large  vessels,  especially  a  main  artery,  will  be  evidenced 
by  the  escape  of  blood  from  the  wound  ;  or  if  this  is  small,  by  the  forma- 
tion of  a  hasmatoma,  with  weakening  or  cessation  of  pulsation  in  arteries 
below.  The  vessel  or  vessels  must  be  tied  (perhaps  through  a  counter- 
opening)  ;  failing  this,  amputate.  This  operation  must  be  done  when 
both  femoral  artery  and  vein  are  torn. 

Now  disinfect  the  wound,  using  1  in  20  carbolic,  or  1  in  1,000  subli- 
mate lotion  if  the  case  is  seen  within  an  hour  or  two  and  has  not  been 
subjected  to  septic  examinations.  One  of  these  fluids  must  be  squirted 
into  every  recess  of  the  wound  by  means  of  a  syringe  to  which  a  piece 
of  gum  elastic  catheter  is  attached  by  rubber  tubing.  To  ensure  its 
reaching  all  parts  of  the  surface,  the  wound  may  be  closed  round  the 
catheter,  but  little  distending  force  must  then  be  employed  lest  the  fluid  be 
driven  into  the  areolar  planes,  and,  being  retained,  excite  inflammation 
there.  In  cases  of  prolonged  exposure  the  wound  must  be  treated  with 
a  1  in  5  solution  of  carbolic  in  alcohol,  chloride  of  zincgr.  xx.-xl.  ad  J;j., 
or  sublimate  lotion  1  in  500.  If  thoroughly  septic  and  inflamed  even 
these  remedies  will  probably  fail.  Then  the  freest  drainage  and  imme- 
diate drying  or  disinfection  of  all  discharge  must  be  chiefly  relied  on. 
Thus,  in  a  case  of  compound  fracture  of  the  lower  third  of  the  femur, 
"with  a  fissure  running  into  the  joint  between  the  condyles,  antiseptics 
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failed,  and  on  the  second  day  the  temperature  was  rising  fast  and  the 
limb  swelling.  I  made  a  free  incision  down  to  the  fracture  on  each  side 
of  the  limb,  passed  a  large  tube  across,  and  laid  open  the  knee-joint, 
the  result  being  recovery,  with  little  fever  and  no  necrosis. 

Drainage  must  be  free  in  proportion  as  sepsis  is  intense,  and  in  all 
cases  it  is  well  to  err  on  the  side  of  too  free  drainage  ;  the  case  may 
become  septic  in  spite  of  our  best  endeavours. 

The  wound  being  now  aseptic,  the  fracture  must  be  reduced.  To 
this  end,  it  may  be  necessary  to  enlarge  the  wound  or  to  cut  off  a  pro- 
jecting piece  of  bone  bare  of  periosteum.  In  all  cases  in  which  there  is 
any  difficulty  in  preventing  displacement,  the  fragments  should  be  wired, 
the  wire  being  cut  short  and  hammered  down  in  aseptic  cases.  The 
wound,  if  large,  should  now  be  carefully  sutured,  ample  provision  for 
drainage  being  made. 

A  reliable  form  of  antiseptic  dressing  must  now  be  applied — gauze, 
wool,  jute,  moss,  &c. ;  in  bad  cases,  the  difficulty  is  to  obtain  room  for  a 
dressing  of  size  sufficient  to  deal  with  the  discharge,  and  at  the  same 
time  to  obtain  such  a  hold  upon  the  limb  as  will  fix  the  fragments.  A 
large  gauze  dressing  is  the  best  in  bad  cases  for  the  first  two  or  three  days, 
splints  being  applied  outside  this  ;  whenever  necessary,  the  bandage  is 
cut,  the  dressing  opened,  the  limb  reused  by  the  surgeon,  who  maintains 
extension  with  a  hand  on  each  side  of  the  fracture,  the  old  dressing  is 
removed,  the  fresh  one  slipped  in,  and  the  limb  lowered  on  to  it.  Thus 
the  disturbance  is  reduced  to  a  minimum.  The  splints  used  in  these 
early  days  are  those  employed  in  similar  simple  fractures.  When  the 
free  discharge  which  results  from  the  injury  and  treatment  is  over,  it 
may  be  possible  to  use  some  immovable  interrupted  or  fenestrated  splint 
(p.  209),  and  to  combine  with  it  some  form  of  lasting  dressing.  In  France, 
A.  Guerin's  '  pansement  ouate  '  has  been  largely  used.  The  part,  having 
been  thoroughly  disinfected,  is  wrapped  in  a  large  quantity  of  cotton- 
wool, and  bandaged  at  first  loosely,  then  more  and  more  tightly  until  as 
much  force  as  a  man's  arm  will  bring  to  bear  is  used.  By  this  time 
the  wool  should  have  been  compressed  to  a  layer  not  less  than  two  inches 
thick.  The  limb  may  now  be  shaken  without  causing  pain,  and  the 
advantage  of  such  perfect  fixation  when  a  patient  must  be  carried  long  dis- 
tances, as  with  a  retreating  army,  is  very  great.  But  an  ordinary  cotton- 
wool dressing  is  not  a  guarantee  against  septic  disease ;  to  render  it  so, 
the  dressing  must  be  impregnated  with  an  antiseptic ;  and  wool  may 
with  advantage  be  replaced  by  some  more  absorbent  substance,  as  dry 
moss  or  peat.  Such  a  dressing  is  intended  to  be  a  permanent  one.  Its 
disadvantages  are,  the  difficulty  in  maintaining  the  proper  relation  of 
the  fragments  during  all  the  bandaging,  and  the  great  bulk  of  the  neces- 
sary materials. 

It  was  formerly  a  frequent  practice,  in  cases  of  compound  fracture, 
with  only  a  small  wound  caused  by  protrusion  of  a  fragment,  to  close 
it  with  lint  and  collodion  or  tincture  of  benzoin,  or  steeped  in  blood  and 
allowed  to  dry  on.  Most  of  the  cases  were  at  first  converted  into  simple 
fractures  by  this  artificial  scab ;  but  a  few  had  already  become  seriously 
infected,  and  inflammation  resulted.  Consequently  these  small  wounds 
should  always  be  disinfected  and  covered  with  a  small  antiseptic  dress- 
ing of  some  kind,  which  need  not  be  changed  if  it  does  not  come 
through.  Serious  cases  may  be  successfully  treated  by  occlusion  (p.  166). 

In  septic  cases  the  temperature  must  be  closely  watched  for  the  indi- 
cations which  it  gives  of  imperfect  drainage  and  formation  of  fresh 
abscesses.     Openings  must  be  enlarged  and  counter-openings  made  ; 
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but  should  the  patient  fall  into  a  hectic  state,  a  secondary  amputation 

.  should  be  done  and  the  limb  removed.  This  operation  should  not  be  too 
long  postponed.  Experience  has  shown  that  amputation  (intermediate) 
during  the  period  of  high  septic  traumatic  fever  is  very  fatal ;  having 
missed  the  period  for  primary  amputation,  many  think  it  best  to  tempo- 
rise until  suppuration  is  established.  But  this  is  doubtful,  for  it  is 
scarcely  fair  to  compare  the  relative  mortality  after  intermediate  and 
secondary  amputations  in  the  treatment  of  compound  fracture,  so  many 

•  cases  die  before  reaching  the  period  of  suppuration.  At  all  events,  in 
cases  in  which  the  patient  seems  in  imminent  danger  of  death  from 
acute  septicemia,  especially  accompanied  by  spreading  suppuration  or 

.  gangrene,  amputation  must  be  done  without  delay. 

In  these  cases  supporting  treatment  must  be  given  from  the  first. 
The  patient  may  be  allowed  to  get  up  and  about  as  soon  as  there  is  no 
danger  of  displacement  or  of  disturbance  of  the  dressings.  Sequestra 
come  away  now  and  then,  but  often  remain  imbedded  in  callus,  keep- 
ing sinuses  open  for  many  months  after  the  patient  has  begun  to  use  the 
limb.  When  sufficient  time  for  the  separation  of  the  sequestra  has 
elapsed,  an  operation  should  be  undertaken  for  their  removal ;  they 
are  sometimes  extremely  difficult  to  find. 

Belayed  union,  non-union,  and  pseudarthrosis. — In  some 

■  cases  union  of  the  shafts  of  long  bones  is  delayed  for  several  weeks ;  in 
others  even  after  months  there  is  no  attempt  at  union ;  in  others  again 
the  bones  are  bound  together  by  fibrous  tissue,  which  may  form  a 
shorter  or  longer,  loose  or  dense  band,  perhaps  partly  ossified  (fibrous 


union,  Fig.  67),  or  it  may  be  arranged  as  a  capsule  uniting  the  fragments 
which  are  smooth,  covered  by  dense  fibrous  tissue  or  by  true  carti- 
lage (false  joint).  In  the  latter  case  one  end  is  generally  hollowed  out 
and  enlarged,  the  other  convex,  so  that  the  joint  is  of  the  ball  and  socket 
variety  (Fig.  68).  The  capsule  secretes  a  lubricating  fluid,  and  may  be- 
come studded  with  papillary  growths,  and  these  may  become  loose 
bodies  in  the  joint. 


Fig.  67. — Fibrous  union,  partly 
ossified,  of  lower  end  of 
femur. 


FiG.  68. — False  joint  of  tibia  and 
fibula,  showing  ends  of  fragments 
and  capsule. 
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In  cases  of  delayed  union,  at  the  usual  time  for  removal  of  the 
splint  the  bones  are  found  still  loose  and  incapable  of  bearing  strain ; 
but  in  the  course  of  a  few  weeks,  if  the  fracture  is  put  up  again  firmly, 
union  takes  place  as  usual.  This  delay  is  not  uncommon  after  com- 
pound fractures  of  leg  in  which  the  wound  has  healed  early.  The  same 
state  of  matters  may  continue  for  months  or  years,  but  there  is  no  pain 
or  tenderness.  In  close  fibrous  union  the  patient  may  retain  consider- 
able power  over  the  limb,  but  in  false  joint  and  non-union  the  limb  is 
flail-like.  On  the  whole  the  condition  is  uncommon.  Agnew  has  col- 
lected 630  cases,  of  which  219  (34  per  cent.)  were  of  the  humerus, 
180  (28  per  cent.)  of  the  leg  bones,  155  (24  per  cent.)  of  the  femur,  76 
(12  per  cent.)  of  the  forearm  bones.  It  is  very  rare  in  childhood,  most 
common  in  the  prime  of  life,  old  age  having  no  special  influence.  As 
general  causes  may  be  enumerated  debility  from  starvation,  hemor- 
rhage, lactation  or  disease,  especially  an  acute  fever ;  severe  syphilis  ; 
pregnancy,  the  influence  of  which  is  very  doubtful.  Local  causes 
are  wide  separation  of  the  fragments  ;  actual  interposition  of  a  piece  of 
muscle,  tendon,  or  other  substance,  which  is  probably  frequent ;  imperfect 
fixation.  Defective  blood  supply,  owing  to  fracture  through  the  course 
of  the  nutrient  artery  and  consequent  impaired  nutrition  of  the  frag- 
ment towards  which  it  ran,  has  been  mentioned  as  a  cause,  though  a 
priori  it  does  not  seem  a  likely  one.  Curling  thought  he  had  found  this 
fragment  atrophied ;  Gurlt,  however,  was  unable  to  detect  any  differ- 
ence in  Curling's  specimens.  Defective  innervation  is  said  to  have 
an  influence,  when  the  fracture  is  cut  off  from  connection  with  the 
spinal  centres  whence  its  nerves  spring,  by  injury  to  either  the  centres 
or  the  nerves ;  Bognaud  (Sur  l'influence  de  quelques  lesions  du  systeme 
nerveux  sur  la  formation  du  cal.  These  de  Paris,  No.  370,  1878)  gives 
six  cases  of  fracture  of  both  bones  of  the  leg  or  of  the  fibula  only,  ac- 
companied by  complete  paraplegia  from  fracture  of  the  spine  at  or  below 
the  twelfth  dorsal,  in  which  no  union  occurred ;  but  when  the  spinal 
lesion  was  higher  up,  more  or  less  complete  union  occurred. 

The  existence  of  disease  of  bone,  due  to  new  growth,  syphilis,  osteo- 
malacia, fragilitas  ossium,  may  delay  or  prevent  union ;  in  many  of 
these  cases  it  occurs  soundly  and  quickly.  In  compound  fractures  the 
retention  of  necrosed  fragments,  over  which  the  skin  may  heal,  is  a  not 
uncommon  cause. 

Treatment.  —  Combat  any  unfavourable  general  condition ;  try 
change  of  air.  In  cases  of  delayed  union  pay  special  attention  to  the 
fixation  of  the  limb ;  sometimes,  when  the  leg  is  firmly  put  up,  union  is 
hastened  by  allowing  the  patient  to  use  it  a  little  whilst  walking  with 
crutches,  and  thus  to  irritate  the  fragments  somewhat,  or  he  may  walk 
without  crutches  if  the  fragments  are  fixed  by  a  good  apparatus.  The 
constant  current  has  been  recommended. 

When  the  case  has  passed  into  the  class  of  ununited  fracture,  the 
patient  may  be  anaesthetised,  the  fibrous  tissue  snapped  by  bending  the 
limb  to  a  right  angle  in  various  directions,  and  the  ends  then  rubbed  freely 
together.  Or  H.  Thomas's  operation  of  percussing  the  bone  ends  with 
a  copper  mallet  for  five  to  ten  minutes,  whilst  the  skin  is  protected  by  a 
thick  piece  of  felt,  may  be  tried  ;  the  limb  is  then  put  up  firmly  for  four 
to  six  weeks.   Kepeat  the  operation  if  callus  does  not  seem  to  be  forming. 

Subcutaneous  section  of  the  fibrous  tissue,  or  passage  of  a  seton  or 
needles  through  it,  is  not  to  be  recommended ;  so,  as  further  treatment 
necessitates  the  production  of  a  compound  fracture,  it  must  be  con- 
sidered whether  the  inconvenience  justifies  the  risk,  which  varies  with 
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the  surgeon's  ability  to  maintain  asepsis.  Should  an  operation  be  de- 
termined upon,  the  best  is  to  cut  down  upon  the  fracture  from  that  side 
which  permits  easiest  access,  the  muscles  being  spared  as  much  as  pos- 
sible. The  fibrous  tissue  between  the  fragments  must  be  divided  or 
removed;  it  must  be  remembered  that  large,  even  main,  vessels  aie 
sometimes  adherent  to  this  fibrous  tissue.  Each  end  is  then  turned  out 
of  the  wound,  and  its  surface  freshened  by  forceps  or  saw — the  two 
surfaces  being  so  cut  as  to  fit  closely  together.  The  ends  must  then 
be  drilled  and  secured  to  each  other  by  one  or  two  sutures  of  the  stoutest 
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FiG.  69. — Yolkmann's  operation. 

silver  wire  drawn  very  tight,  secured  as  in  Fig.  41,  the  ends  cut  short 
and  hammered  down.  Ivory  or,  better  (because  more  easily  absorbed), 
compact  bone  pegs  may  be  driven  through  both  fragments  when  they 
tend  to  over-ride  (Fig.  69).  These  operations  must  be  done  antiseptically, 
the  wounds  thoroughly  drained,  and  the  limbs  fixed  by  some  interrupted 
immovable  apparatus  if  possible. 

In  ununited  fractures  of  the  forearm  bones  it  is  sometimes  found  that 
the  lower  fragments  have  fallen  together,  and  no  efforts  can  draw  them 
apart  to  meet  the  upper ;  the  ulna,  as  the  more  important  bone,  should 
then  be  united. 

Cases  of  angular  union  may  be  re-fractured,  if  they  yield  to  force 
which  will  not  seriously  injure  the  soft  parts.  When  the  union  is  too 
stout  for  this,  antiseptic  osteotomy  with  a  chisel  may  generally  be  done, 
and  the  new  fracture  must  be  properly  treated.- 

Amputation  may  be  required  to  remove  a  useless  Hmb. 

Particular  Fractures. 

Where  nothing  is  said  concerning  the  symptoms  and  diagnosis  of 
special  fractures,  it  is  implied  that  there  is  nothing  to  add  to  the  preced- 
ing general  remarks. 

1.  Fractures  of  the  ossa  nasi  are  frequent  on  account  of  their 
exposed  position  ;  usually  compound  and  comminuted,  rarely  involving- 
one  bone  only.  Deformity  is  often  great,  but  masked  at  first  by  swelling  ; 
haemorrhage  from  the  nose  may  be  free  or  absent ;  emphysema  may  result 
from  blowing  the  nose.  These  fractures  may  extend  into  the  nasal  pro- 
cesses of  the  superior  maxillaries,  and  rarely  to  the  cribriform  plate,  open- 
ing the  door  to  septic  meningitis ;  the  septum  is  frequently  broken,  and 
its  support  lost. 

Treatment. — Whenever  suspected,  a  careful  examination  of  the 
inner  surfaces  should  be  made  for  the  detection  and  reduction  of  irregu- 
larity ;  an  anaesthetic  or  cucain  may  be  necessary.  The  reduction  is 
best  effected  by  the  pressure  of  a  steel  director  or  similar  slender 
strong  instrument;  it  may  be  very  difficult  to  keep  the  fragments  in 
position,  but  plugs  are  said,  to  be  of  little  service ;  they  are  'best  made 
of  antiseptic  wool,  and  changed  daily.  Union  occurs  in  two  to  three 
weeks ;  it  is  sometimes  complicated  by  abscesses  and  necrosis  of  frag- 
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ments.  Should  deformity  remain,  it  may  be  relieved  by  operation. 
Emphysema  requires  no  treatment ;  epistaxis  nothing  special. 

2.  Fractures  of  the  malar,  rare ;  dislocation  of  it  from  its  sutures 
very  rare.  Eesulting  from  direct  violence,  the  bone  is  usually  driven  in 
on  the  upper  jaw  and  may  interfere  with  the  movements  of  the  lower. 
It  may  be  raised  by  a  finger  from  the  mouth  ;  when  firmly  fixed,  it  is 
advised  to  make  a  small  opening  in  the  skin,  pass  a  hook  beneath  the  bone 
or  screw  an  elevator  into  it,  and  then  raise  it ;  it  might  be  wired  in  place. 

3.  Fractures  of  the  superior  maxilla  involving  the  body  are 
rare,  and  result  only  from  great  direct  violence.  The  bone  may  be 
separated  from  its  fellow,  or  driven  bodily  backwards  towards  the 
spine  ;  any  of  the  processes  may  be  broken  or  the  antral  wall  depressed. 
Diagnosis  is  generally  easy,  union  rapid,  and  necrosis  rare  in  com- 
pound cases.  It  may  be  difficult  to  prevent  recurrence  of  displace- 
ment :  wiring  teeth,  or  fragments  of  alveolar  processes,  is  often  of  great 
use ;  so  also  is  fixing  the  lower  against  the  upper  jaw,  especially  after 
the  teeth  of  the  latter  have  been  fixed  in  a  gutta-percha  trough.  Use 
chlorate  or  permanganate  of  potash  washes  for  offensive  discharges  into 
the  mouth. 

4.  Fractures  of  the  lower  jaw  are  caused  by  direct  violence  and 
may  occur  at  any  point.  Of  143  published  cases,  80  were  single,  49 
were  double,  and  in  14  there  were  more  than  two  lines  of  fracture.  Of 
•80  single  ones,  5  affected  the  alveolar  processes,  in  25  the  fracture  affected 
the  symphysis,  in  22  the  incisor  region,  in  15  it  ran  among  the  back  teeth, 


Fig.  70.— Fracture  of  lower  jaw  at  eye-tooth.   Madras  Med.  Col.  Museum. 


in  8  behind  the  teeth,  and  in  5  through  the  neck  (Gurlt).  But  published 
cases  of  so  common  a  fracture  are  likely  to  be  selected ;  and  it  would 
seem  that  the  above  figures  place  fractures  through  the  symphysis  and 
neck  too  high.  Double  fractures  are  often  symmetrically  placed  on  each 
side  of  the  mid-line. 

Symptoms. — Pain,  swelling,  crepitus,  inability  to  use  the  jaw,  mo- 


FRACTURES  OF  THE  JAW  :  WIRING 


221 


Fig.  71.— a,  shape  of  paste- 
board splint ;  b,  side-view 
of  the  splint  as  applied ; 
the  longer  piece  to  the 
base  of  the  jaw,  the  shorter 
or  e  doubled  back  under  the 
chin,  and  its  ends  brought 
up  on  either  side.j 


bility  of  fragments,  and  usually  bleeding  from  the  gums,  loosening 
and  irregularity  of  the  teeth.  In  cases  of  double  and  multiple  frac- 
ture, the  displacement  may  be  very  great ;  in 
single  fractures  of  the  body  it  is  slight,  also 
of  the  ramus,  because  of  the  attachment  of 
the  masseter  and  pterygoid  to  both  fragments  ; 
in  fracture  through  the  neck,  the  external 
pterygoid  may  drag  it  forward.  It  is  rare  for 
the  inferior  dental  nerve  to  be  torn,  and  still 
more  rare  for  permanent  anaesthesia  of  the 
skin  to  result.  • 

Treatment. — See  that  no  tooth  has 
slipped  down  between  the  fragments  ;  replace 
loose  or  dislocated  teeth  and  fix  them  to 
secure  neighbours.  When  displacement  is 
absent  or  slight,  cut  a  piece  of  pasteboard, 
gutta-percha,  or  poro-plastic  wide  enough  to 
reach  from  the  hyoid  almost  to  the  red  border 
of  the  lip,  to  the  shape  here  given  (Fig.  71,  a), 
soften  it  in  boiling  water  and  fit  it  to  the 
jaw,  placing  the  mental  slips  flat  on  the  jaw 

before  the  submental  are  doubled  up  along  the  rami.  Fix  the  splint 
with  a  bandage  of  equal  width,  1^  yard  long,  and  torn  into  four  tails 
except  about  eight  inches  in  the  middle  ;  tie  the  two  anterior  tails  over 
a  pad  of  lint  just  below  the  occiput,  the  two  lower  tails  in  front  of  the 
sagittal  suture,  and  lastly  knot  the  four  ends  together  near  the  vertex. 
The  lower  is  thus  firmly  fixed  against  the  upper  jaw,  and  uniform  pres- 
sure is  kept  up  along  the  bone ;  when  there  is  a  large  gap  from  loss  of 
teeth,  insert  a  bit  of  moulded  gutta-percha  of  proper  thickness.  In  all 
cases  where  there  is  the  least 
difficulty  in  preventing  dis- 
placement, or  in  which  it  is 
desirable  to  avoid  the  above 
uncomfortable  apparatus,  the 
fragments  may  be  wired,  as 
specially  recommended  by  H. 
Thomas  ('  Fractures  of  the 
Lower  Jaw  ').  Wire  ^  of  an 
inch  thick  is  used.  It  may 
be  sufficient  simply  to  pass  it 
between  firmly  fixed  teeth  on 
either  side,  forcing  them  apart 
if  necessary  ;  or  a  loop  may  be 
thrown  over  a  tooth  in  one 
fragment  and  its  ends  passed 
through  a  hole  drilled  between 
teeth  in  the  alveolar  process 
of  the  other  (Fig.  74)  ;  or  the 
alveolus  of  each  fragment  may 
be  drilled.  Thomas  tightens 
the  wire  by  screwing  up  each 
end  with  a  twister  (Fig.  73,  a), 

and  the  tightening  must  be  repeated  by  re-introducing  the  twister  when- 
ever mobility  appears.  In  the  second  method  (Fig.  74)  one  end  of  the 
wire  is  passed  twice  from  without  in  through  the  same  hole    but  in  the 


F[G.  72. — Four-tailed  bandage  for  dressing 
wounds  on  chin  and  fractured  jaw. 
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third,  one  has  to  be  passed  from  within  out.  This  is  effected  by  sticking 
it  into  Thomas's  hollow  needle  (Fig.  73,  6),  introduced  from  without 
through  the  hole  and  then  withdrawn  with  the  wire.  For  drilling  the 
bones,  Thomas  uses  a  watchmaker's  bow-drill,  and  does  not  find  anaes- 


thesia necessary.  The  cure  is  complete  in  five  to  six  weeks :  pseud- 
arthrosis  is  rare. 

The  discharge  into  the  mouth  from  compound  fracture  is  often  very 
unpleasant,  and  the  breath  offensive.  Frequent  washing  with  dilute 
Condy's  Fluid  or  chlorate  of  potash,  or  alum  lotion,  gives  relief  ;  and 
iodoform  may  be  applied  with  a  brush. 

Abscesses  not  unfrequently  form  at  or  near  the  fractured  points,  often 
with  necrosis.  They  should  be  opened  early  to  prevent  burrowing  under 
the  fascia  and  down  the  neck.  Loose  portions  of  bone  should  be  removed 
when  they  are  quite  detached. 

The  patient  for  the  first  fortnight  must  be  fed  entirely  with  broth, 
gruel,  bread-pap,  &c. 

Fracture  of  the  clavicle  is  generally  oblique,  and  caused  by  in- 
direct violence,  falls  on  the  hand  and  shoulder  ;  but  sometimes  it  results 
from  direct  violence,  especially  towards  the  acromial  end,  and  is  then 
usually  transverse ;  muscular  action  is  a  rare  cause.  In  children  it  is 
frequently  incomplete.  It  may  be  situated  at  any  point ;  but  is  most 
common  towards  the  outer  end  of  the  middle  third,  next  towards  the  acro- 
mial end,  rarely  in  the  sternal  third. 

Symptoms. — The  clavicle  holds  the  scapula  out  from  the  trunk,  and 
the  upper  limb  is  slung  to  its  outer  end  by  the  coraco-acromial  ligaments. 
When  the  bone  breaks  about  its  middle,  the  whole  shoulder  falls  some- 
what, and  the  point  of  the  shoulder  (acromial  end  of  outer  fragment) 
turns  forwards  and  inwards,  so  that  the  distance  from  the  sternum  to  the 
acromion  is  less  than  on  the  sound  side.  The  patient  cannot  lift  the  arm, 
but  supports  it  at  the  elbow  with  the  other  hand.  The  outer  end  of  the 
inner  fragment  remains  fixed  by  the  sterno-mastoid  and  rhomboid  liga- 
ment ;  it  may  project  beneath  the  skin  owing  to  marked  falling  of  the 
outer  fragment.    The  ordinary  signs  of  fracture  are  present. 


a 


Fig.  73.—  a,  twister;  b, 
hollow  needle.  After 
Thomas. 


FrG.  74. — Fracture  of  jaw,  wired 
after  the  second  method.  After 
Thomas. 
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When  the  fracture  is  between  the  coraco -acromial  ligaments,  there 
may  be  but  little  deformity,  and  often  little  or  no  crepitus ;  but  when 
external  to  the  ligaments,  deformity  is  usually  marked,  the  outer  end  of 
the  acromial  fragment  turning  till  it  points  directly  forwards. 

The  fracture  is  rarely  comminuted,  double,  compound,  or  complicated, 
except  from  gunshot  injury.  The  complications  include  a  few  cases  of 
injury  to  the  subclavian  artery,  resulting,  after  a  few  weeks,  in  the  for- 
mation of  an  aneurism  ;  compression  or  wound  of  the  subclavian,  inter- 
nal jugular  or  other  large  vein  by  a  displaced  fragment,  in  either  case 
perhaps  leading  to  gangrene,  and  in  the  latter  characterised  by  great 
extravasation  into  the  connective  tissue  of  the  neck  ;  laceration  of,  or  pres- 
sure on,  the  brachial  plexus,  causing  paralysis  (p.  13),  usually  partial  and 
temporary  ;  and  emphysema,  perhaps  with  heemoptysis  from  wound  of 
the  lung.  It  is  difficult  during  life  to  exclude  the  coexistence  of  a 
fractured  first  rib  and  wound  of  the  lung  by  it.  These  complications  are 
almost  always  due  to  direct  violence,  and  often  to  gunshot  injury. 

Treatment  of  simple  fracture. — The  object  is  to  keep  the  shoul- 
der drawn  outwards,  backwards,  and  upwards  ;  correction  is  sometimes 
needed  chiefly  in  one  of  these  directions.  The  clavicle  is  so  superficial  that 
very  slight  displacement  or  a  small  amount  of  callus  constitutes  a  defor- 
mity. When  it  is  very  important  to  avoid  this,  the  patient  should  be 
kept  for  one  month  lying  flat  on  her  back  on  a  firm  mattress,  with  the 
elbow  fixed  to  the  side  and  the  head  slightly  raised  by  a  pillow  which 
must  not  extend  down  to  the  shoulders  ;  she  may  be  turned  slightly  to- 
wards the  sound  side.  Union  being  tolerably  firm,  the  patient  may  be 
allowed  to  get  up,  wearing  some  apparatus  for  one  to  two  weeks.  Union 
is  complete  in  three  to  six  weeks,  and  is  almost  always  bony. 

Ordinarily,  the  best  method  is  by  Sayre's  strapping.  Cut  two  strips 
of  stout  strapping,  each  3^  inches  wide  or  less,  and  long  enough  for 
the  following  purposes.  Wrap  the  upper  arm  on  the  injured  side  in 
boracic  lint  wider  than  the  strapping.  Stitch  or  pin  one  end  of  the  first 
strap  round  the  arm,  just  below  the  axilla  ;  now  heat  the  strapping,  and 
seizing  both  shoulders  strongly  draw  back  their  points,  whilst  an  assistant 
carries  the  strapping  across  the  back  towards  the  sound  side,  then  across 
the  front  of  the  chest  and  between  the  elbow  and  the  side  round  again  to 
the  back,  where  the  end  is  fastened  by  a  stitch  to  the  first  part  of  the  strap. 
By  this  strap  the  elbow  should  be  drawn  back  somewhat  behind  the 
shoulder.  The  second  strap  starts  from  the  front  of  the  sound  shoulder, 
crosses  its  point,  and  runs  obliquely  down  across  the  back  to  the  point 
of  the  elbow  ;  it  then  ascends  in  front  of  the  forearm  and  hand  laid  flat 
upon  the  chest,  to  the  point  of  the  shoulder,  and  ends  behind  it ;  by  trac- 
tion on  this  strap  after  it  has  passed  the  elbow  the  latter  is  first  raised  and 
then  drawn  forwards,  the  loop  of  the  first  strap  acting  as  a  fulcrum  and 
the  shoulder  passing  back  as  the  elbow  comes  towards  the  front.  A  third 
wide  strap  is  sometimes  applied  round  the  forearm,  elbow,  and  trunk ;  it 
keeps  the  hand  from  working  out,  and  is  therefore  useful  in  children, 
but  must  not  be  drawn  tight,  as  it  tends  to  drive  the  shoulder  towards 
the  mid-line.  The  strapping  may  not  need  reapplying  for  one  to  three 
weeks.  It  sometimes  irritates  and  brings  out  a  crop  of  boils  ;  intertrigo 
in  the  fold  of  the  elbow  may  be  prevented  by  the  free  use  of  boracic 
ointment. 

When  strapping  is  not  to  be  had,  several  turns  of  bandage  may  be 
made  to  represent  each  strap. 

Treatment  by  figure-8  bandage  and  a  thick  wedge-shaped  pad  in  the 
axilla  is  shown  in  Fig.  75.    Place  the  pad  with  its  thick  end  upwards 
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in  the  axilla  ;  draw  back  the  shoulders  by  the  figure-8  bandage ;  lever  out 
the  shoulder  by  a  few  horizontal  turns  round  the  elbow,  and  raise  the 
shoulder  well  by  a  sling  taking  the  elbow  and  forearm.  Objections  to 
it  are  that  the  pad  if  effectively  used  causes  dangerous  pressure  on  the 
axillary  vein ;  and  that  the  figure-8  bandage  presses  directly  on  the  frac- 
tured bone.  The  latter  objection  applies  also  to  the  three-handkerchief 
plan  (Fig.  76) ;  two  are  looped  round  the  shoulders  and  tied  behind, 
leaving  one  end  of  the  knot  longer  than  the  other.    The  long  ends  are 

then  passed  across  the  back  and  under 
the  opposite  loop,  and  finally  tied 
together,  forcibly  drawing  the  shoul- 
ders backwards  towards  each  other. 
The  third  forms  a  sling  to  support 
the  elbow  and  forearm  and  bind  them 
to  the  side. 

Many  kinds  of  apparatus  have 
been  devised  for  fractured  clavicle  ; 
but  no  matter  which  is  used,  the 


Fig.  75. — Bandage  for  fractured  clavicle. 


Fig.  76.—'  Three-handker- 
chief '  treatment  of 
fractured  clavicle. 


patient  should  be  told  that  slight  irregularity  will  probably  remain  ;  it 
is  often  great  in  complicated  fractures. 

Cases  of  willow  fracture  should  be  put  up  in  Sayre's  strapping  ;  the 
traction  of  this  will  considerably  reduce  deformity  when  this  is  present, 
and  the  fracture  not  seen  till  a  week  or  so  has  elapsed. 

Fractures  of  the  scapula.— The  body  of  this  bone  may  be  broken 
across,  comminuted,  or  starred,  by  great  direct  violence ;  one  case  is 
known  due  to  muscular  action  ('  Banking's  Abstract,'  vol.  ii.  p.  194). 
The  symptoms  are  great  pain  in  moving  the  shoulder  ;  crepitus  detected 
by  placing  one  hand  flat  on  the  surface,  and  moving  the  arm  up  and 
down  pump-handle-wise  ;  abnormal  mobility  upon  grasping  the  lower 
angle  and  the  upper  part  of  the  bone  ;  and  often  some  irregularity  from 
displacement  can  be  felt  in  comparison  with  the  sound  bone.  Compound 
fractures  are  generally  from  bullets,  &c.  Bony  union  occurs  in  four  to 
six  weeks,  sometimes  with  much  displacement ;  movements  good. 
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Treatment. — Immobilise  the  scapula  by  a  large  pad  and  broad 
flannel  bandage,  fixing  also  the  arm  to  the  side ;  or  strapping  may  be 
used  to  fix  the  scapula.    Treat  compound  fractures  as  directed  on  p.  215. 

Fracture  of  the  neck  of  the  scapula,  detaching  the  coracoid 
process  and  glenoid  cavity,  or  the  latter  alone,  from  the  rest  of  the  bone, 
is  so  rare  that  its  existence  has  been  doubted ; 1  it  is  due  to  falls  or  blows 
on  the  shoulder. 

The  symptoms  are  the  following :  The  shoulder  sunk,  arm 
lengthened,  acromion  usually  prominent,  deltoid  flattened ;  the  head  of 
the  humerus  with  the  fragment  may  be  felt  in  the  axilla ;  the  deformity 
is  easily  removed  by  pushing  up  the  arm,  when  crepitus  will  probably  be 
detected.  Crepitus  may  be  felt  also  on  pressing  the  coracoid  process, 
situate  deeply  below  the  clavicle,  beneath  the  margin  of  the  deltoid ; 
but  the  line  of  fracture  may  run  external  to  this  process.  Crepitus,  easy 
reduction  of  deformity  (although  with  great  pain),  and  the  ready 
occurrence  of  redisplacement,  are  the  chief  points  of  diagnosis  between 
this  accident  and  dislocation ;  whilst  the  fact  that  the  head  can  be  felt  to 
accompany  the  shaft  in  all  its  movements  negatives  fracture  of  the  neck. 
Bony  union  should  occur  in  four  to  seven  weeks,  with  good  movement. 

Treatment. — Sayre's  strapping,  as  for  the  clavicle.  Sir  A.  Cooper 
recommended  the  bandage  shown  at  Fig.  75  with  a  smaller  pad.  To 
obtain  elevation  the  starched  figure-8  bandage,  mentioned  under  Fracture 
of  the  Acromion,  is  useful. 

Fracture  of  the  acromion  is  common,  and  generally  occurs 
through  its  tip  in  front  of  the  acromio-clavicular  joint ;  less  often 
through  its  base ;  up  to  25  the  epiphysis  generally  separates.  Some 
cases  of  supposed  fracture  at  the  base  are  really  cases  of  non-ossification 
of  the  epiphysis.  This  fracture  may  be  due  to  direct  or  indirect 
violence  ;  rarely  to  muscular  action. 

Symptoms. — Flattening  of  the  shoulder  and  more  or  less  inability 
to  abduct  the  arm,  both  most  marked  when  the  fracture  is  through  the 
base  ;  irregularity  in  the  line  of  the  spine  ;  abnormal  mobility,  easy 
removal  of  deformity  and  perhaps  crepitus  on  pushing  up  the  arm. 

Treatment. — The  object  is  to  keep  the  head  of  the  humerus  pushed 
up  against  the  acromion  ;  this  is  done  by  means  of  a  figure-8  bandage, 
the  upper  loop  of  which  passes  under  the  opposite  axilla,  crossing  over 
a  pad  placed  at  the  root  of  the  neck  on  the  injured  side,  while  the  lower 
loop  passes  down  the  back  and  under  the  elbow,  bent  at  a  right  angle 
across  the  chest.  Three  or  four  of  the  concluding  turns  of  the  bandage 
are  to  be  taken  round  the  body,  arm,  and  hand  horizontally ;  it  is  well 
to  use  fixed  dressings.  Union  is  usually  ligamentous,  owing  to  the 
difficulty  of  keeping  the  parts  in  strict  apposition. 

Fracture  of  the  coracoid  process  is  rare,  caused  by  blows  on 
the  front  of  the  shoulder,  usually  inflicting  much  other  damage ;  some- 
times by  muscular  action. 

Symptoms. — The  patient  is  unable  without  great  pain  to  execute 
the  motions  performed  by  the  biceps  and  coraco-brachialis— that  is,  to 
bring  the  arm  upwards,  inwards,  and  forwards  ;  and  motion  and  crepitus 
of  the  detached  process  may  be  felt  by  seizing  and  moving  the  tip  or 
pressing  upon  it  whilst  the  patient  moves  his  shoulder.  Thickness  of 
fat  or  muscle,  or  swelling,  renders  the  diagnosis  very  difficult.  Union  is 
fibrous  and  may  stretch  considerably. 

1  See  a  case  by  Mr.  May,  of  Heading,  Med.  Gaz.,  Oct.  8,  1842.  Mr.  Wormald  possessed 
a  specimen,  now  in  the  Museum  of  St.  Bartholomew's  Hospital. 
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Treatment. — The  humerus  may  be  brought  forwards  and  inwards, 
to  relax  the  biceps  and  coraeo-brachialis,  and  confined  to  the  tiunk, 
with  the  forearm  bent  over  the  chest ;  but  simple  fixation  of  the  arm  to 
the  side  gives  almost  as  good  a  result. 

Fractures  of  the  upper  extremity  of  the  humerus  may  run 
(1)  through  the  anatomical  neck,  (2)  through  the  line  of  junction  of  the 
epiphysis,  (3)  through  the  surgical  neck ;  (4)  the  great  tuberosity  may 
be  detached,  (5)  one  and  three  may  be  complicated  by  dislocation  of  the 
head. 

(1.)  Fracture  through  the  anatomical  neck,  i.e.  within  the 
capsule,  is  very  rare,  known  to  occur  only  in  advanced  life,  due  to  direct 
violence,  and  difficult  of  diagnosis  as  there  is  little  displacement.  But, 
more  often,  the  line  of  fracture  leaves  the  anatomical  neck  and  runs 
through  the  tuberosities  (one  or  both).  There  maybe  comminution  from 
driving  of  the  head  into  the  cancellous  tissue  of  the  upper  end  of  the 
shaft,  one  or  both  tubercles  being  split  off ;  the  head  may  be  impacted 
in  this  position. 

Sig-ns. — Impairment  of  motion  and  crepitus  are  the  most  reliable 
signs  (R.  W.  Smith) ;  shortening  is  slight,  not  exceeding  half  an  inch, 
and  there  may  be  hard  swelling  anteriorly  due  to  the  upper  end  of  the 
lower  fragment  displaced  (1)  by  force  applied  to  the  outer  aspect  of 
the  shoulder,  and  (2)  drawn  up  and  in  by  muscles. 

When  the  fracture  is  impacted,  we  rely  chiefly  on  deformity.  The 
arm  is  slightly  shortened,  the  acromion  projects  more  than  usual,  the 
shoulder  has  lost  to  a  certain  extent  its  roundness.  In  consequence  of 
splitting  off  of  the  tuberosity  crepitus  may  often  be  obtained  when  the 
shoulder  is  grasped  with  moderate  firmness  and  the  arm  rotated.  The 
head  cannot  be  felt  in  the  axilla,  nor  can  the  finger  be  pressed  in 
beneath  the  acromion  towards  the  glenoid  fossa  ;  passive  movements  are 
usually  free  but  painful. 

If  the  impaction  is  not  firm,  the  deltoid  may  draw  the  shaft  upwards 
and  considerably  increase  the  shortening  during  the  first  weeks  of  treat- 
ment (Hutchinson,  '  Med.  Times  and  Gaz.,'  1866,  vol.  i.,  p.  247). 

(2.)  Fracture  at  the  line  of  junction  of  the  epiphysis.— The 
epiphysis  includes  the  head  and  both  tuberosities,  and  usually  unites 
at  20.  This  fracture  is  fairly  common.  Many  cases  have  resulted 
from  traction  by  the  finger  in  the  axilla  during  labour,  others  from  falls 
or  violent  pulls  up  and  out  upon  the  arms  of  children  ;  later  it  is  usually 
due  to  great  and  direct  violence. 

Signs. — The  head  of  the  bone  can  be  felt  in  the  glenoid  cavity  (by 
which  sign  this  accident  is  distinguished  from  dislocation)  ;  it  remains 
motionless  when  the  elbow  is  rotated,  and  is  sometimes  so  displaced 
by  the  scapular  muscles  that  its  lower  surface  looks  forwards  and  out- 
wards ;  the  fingers  cannot  be  pressed  in  towards  the  glenoid  fossa,  im- 
mediately beneath  the  acromion,  but  they  enter  a  depression  about 
1^  inch  lower  down ;  there  is  a  striking  and  abrupt  projection  beneath 
the  coracoid  process,  caused  by  the  upper  extremity  of  the  shaft 
of  the  bone  drawn  in  by  the  muscles  constituting  the  folds  of  the 
axilla.  It  is  rounded,  smooth,  and  slightly  convex,  not  with  the  sharp 
irregular  margin  of  ordinary  fracture.  Slight  extension  from  the  elbow 
draws  the  lower  fragment  into  its  natural  place  and  crepitus  may  be 
obtained ;  but  the  bone  immediately  projects  again  when  extension  is 
discontinued ;  the  axis  of  the  arm  is  directed  downwards,  outwards,  and 
backwards,  the  elbow  being  a  little  from  the  side ;  shortening  is  con- 
siderable. 
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Fig.  77.— Fracture 
surgical  neck 
humerus,  united. 


the 
the 


(3.)  Fracture  of  the  surgical  neck,  i.e.  of  the  bone  between  the 
epiphysial  line  and  the  insertions  of  the  pectoralis,  teres  major,  and  latis- 
simus  (Fig.  77),  is  by  far  the  commonest  fracture 
of  this  part  of  the  bone ;  it  occurs  at  all  ages, 
and  may  be  caused  either  by  direct  or  indirect 
violence.  The  signs  are  those  of  the  preceding- 
variety,  but  crepitus  is  rougher ;  the  lower 
fragment  often  lies  more  deeply  in  the  axilla, 
and  causes  more  pain  by  pressure  of  its  sharp 
end  upon  the  brachial  plexus  ;  much  swelling 
from  extravasation  is  common. 

The  lower  fragment  may  be  impacted  into 
the  cancellous  tissue  of  the  upper,  rendering 
the  diagnosis  much  more  difficult.  The  signs 
are  slight  shortening  inch  or  so),  some  de- 
formity, and  perhaps  crepitus  if  the  head  be 
grasped  firmly  whilst  the  arm  is  rotated,  pain 
at  a  part  not  directly  injured,  and  loss  of 
power.  Serious  injury  of  the  large  vessels  and 
nerves  from  this  fracture  is  almost  unknown. 
It  is  rarely  compound,  unless  due  to  gunshot. 

(4.)  Fracture  of  the  greater  tuberosity  is  caused  by  blows  or 
falls  on  the  shoulder,  by  violent  action  of  the  scapular  muscles,  or  the 
process  is  left  behind  in  dislocation  of  the  head. 

Signs. — Increased  breadth  of  the  injured  joint ;  the  head  and  neck 
of  the  bone  are  drawn  forwards  and  inwards  by  the  axillary  muscles, 
whilst  the  separated  tuberosity  is  drawn  outwards  by  the  supra-  and 
infra-spinatus  and  teres  minor ;  a  groove  may  be  felt  between  the 
tuberosity  and  the  head  of  the  bone,  the  latter  moves  with  the  shaft,  and 
crepitus  is  obtained  if  the  fragments  are  pressed  together;  the  whole 
limb  can  be  moved  in  any  direction  by  the  surgeon,  but  active  rotation 
out  is  quite  lost. 

Mode  of  union. — All  the  preceding  fractures  usually  unite  firmly 
by  bone,  even  fracture  of  the  anatomical  neck  ;  for,  though  this  fracture 
would  seem  likely  to  deprive  the  head  of  the  bone  of  vascular  connection, 
some  ligamentous  bands,  sufficient  to  prevent  this,  usually  remain, 
untorn  ;  in  cases  of  impaction  there  is  no  difficulty.  The  patient  should 
be  informed  that  some  deformity  and  loss  of  motion  are  likely  to  remain, 
though  time  and  use  will  go  far  to  restore  the  latter ;  also  that  growth 
may  be  impaired  after  separation  of  the  epiphysis.  Eepair  occurs  chiefly 
from  the  lower  fragment,  and  callus  is  often  excessive.  Even  should  the 
head  remain  loose,  there  is  no  ground  for  the  belief  that  it  will  neces- 
sarily necrose  and  cause  suppuration. 

The  time  required  for  union  varies  from  four  to  eight  weeks. 

Fractures  of  the  cervix  humeri  with  dislocation  of  the 
head. —All  the  above  fractures  must  be  diagnosed  from  dislocation  ; 
especially  fracture  through  the  surgical  neck,  in  which  we  find  short- 
ening, an  abnormal  bony  mass  moving  with  the  shaft  lying  in  the 
axilla,  and  the  elbow  thrown  out  from  the  side.  The  diagnosis  rests  first 
upon  the  demonstration  of  the  presence  of  the  head  in  the  glenoid  fossa, 
and  secondly  upon  the  discovery  of  abnormal  mobility  in  the  length  of 
the  bone.  In  some  rare  cases,  however,  it  is  found  that  the  shoulder  is 
flattened,  the  deltoid  tense,  the  acromion  sharply  felt,  and  the  fingers  sink 
in  immediately  beneath  it,  showing  that  the  head  is  absent  from  its  normal 
place.  It  is  felt  in  the  axilla,  but  does  not  move  with  the  shaft,  and  crepitus 
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is  obtained  here ;  the  signs  indicate  that  dislocation  and  fracture 
coexist. 

Treatment.—  In  intra-capsular  and  impacted  fractures  there  is  little 
to  be  done  beyond  fixing  the  arm  to  the  side  and  treating  extravasation  ; 
until  this  has  almost  or  quite  subsided,  the  patient  should  remain  in  bed. 

In  fractures  of  the  surgical  neck,  swelling  often  prevents  the  attain- 
ment of  knowledge  as  to  the  position  of  the  upper  fragment.  Till 
swelling  has  subsided  the  limb  may  be  comfortably  arranged  upon  a 
pillow  and  fixed  by  sandbags  or  weight  extension  to  prevent  shortening. 
Then  the  limb  may  be  put  up  in  splints.  If  extension  has  to  be  main- 
tained, the  fingers  and  hand  must  be  well  bandaged ;  an  inside  angular 
splint  reaching  to  the  level  of  the  fracture  must  be  fixed  to  the  forearm 
and  arm,  and  a  nicely  moulded  shoulder-cap  of  sole-leather,  stout  gutta- 
percha, or  plaster  of  Paris  reaching  down  to  the  outer  condyle  must  be 
well  fastened  upon  the  shoulder  by  a  spica.  The  arm  is  to  be  secured  to 
the  side,  and  a  small  sling,  supporting  only  the  hand,  worn.  Later  on,  the 
shoulder-cap  alone,  fixed  by  a  starched  or  plaster  bandage,  will  suffice. 

When  the  upper  fragment  is  abducted,  Moore  recommends  abduction 
of  the  arm,  with  extension,  until  the  fragments  interlock ;  then  bring 
the  limb  carefully  to  the  side.  Sometimes  it  is  necessary  to  keep  the 
arm  abducted,  the  patient  remaining  in  bed ;  this  may  be  done  by 
weight  extension  or  by  a  splint  like  an  L  turned  upside  down  (Tyrrell). 
This  is  the  method  for  treatment  of  fracture  of  the  great  tuberosity. 

Marked  displacement  inwards  of  the  lower  fragment  is  met  by  a  pad 
in  the  axilla. 

Erichsen  recommends  for  some  cases  a  very  simple  splint  consisting  of 
a  strip  of  leather  6  inches  wide  and  2  feet  long,  half  of  which  is  bandaged 
to  the  trunk  and  half  to  the  arm,  whilst  the  rounded  bend  fits  closely 
into  the  axilla. 

After  five  or  six  weeks  the  patient  may  swing  the  arm  gently  to  and 
fro,  gradually  bringing  it  into  use. 

In  fractures  with  dislocation  an  attempt  should  be  made  at  once, 
under  complete  anesthesia,  to  push  the  head  back  into  the  socket,  by 
placing  the  fingers  upon  it  and  the  thumbs  upon  the  acromion.  Failing 
this,  some  have  permitted  union  to  take  place,  and  then  six  or  twelve 
weeks  later  have  tried  to  reduce,  often  without  success.  The  best 
results  seem  to  have  followed  the  pushing  of  the  lower  fragment  up  into 
the  glenoid  fossa,  the  head  being  left  alone. 

Fractures  of  the  shaft  of  the  humerus  are  often  at  once 
recognisable  by  deformity,  shortening,  helplessness,  and  crepitus ;  but 
in  more  or  less  transverse  fractures  from  slight  violence,  especially  in 
children,  some  care  in  examination  is  necessary.  When  the  fracture  is 
between  the  pectoralis  major  and  the  deltoid,  the  upper  fragment  is 
drawn  in,  and  the  lower  upwards  outside  it ;  when  below  the  deltoid, 
this  muscle  drags  the  upper  fragment  out  and  the  long  arm  muscles  pull 
the  inner  fragment  up  inside  the  outer. 

Complications  are  bruising,  with  consequent  thrombosis,  or  rupture 
of  the  brachial  vessels,  and  pressure  upon  or  laceration  of  a  nerve. 
Involvement  of  the  musculo-spiral  in  callus  occasionally  occurs. 

Treatment. — Two  to  four  short  splints  of  Gooch's  material  placed 
round  the  limb  and  buckled  on  above  and  below  the  fracture.  If  exten- 
sion is  required,  replace  one  of  these  splints  by  an  external  angular. 
Firm  pressure  above  will  of  course  necessitate  bandaging  all  distal  parts. 
A  sling  supporting  only  the  hand  must  be  worn  (Fig.  78).  After  a  few 
clays  an  immovable  splint  (plaster)  may  be  applied. 
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Fig.  78— Treatment  of  fracture  of 
shaft  of  humerus. 


Fractures  above  the  middle  are  best  treated  like  those  of  the  surgical 
neck. 

In  the  absence  of  pulse  at  the  wrist  apply  no  bandage  lest  gangrene 
occur  and  be  attributed  to  it ;  raise  the  limb  slightly  on  pillows. 

Fracture  of  the  lower  extremity  of  the  humerus  presents 
many  varieties.  1.  A  transverse  or  oblique  fracture  above  the  con- 
dyles (supracondyloid).  The  radius, 
ulna,  and  lower  fragment  are  drawn  up 
and  back  (Fig.  79),  the  triceps  is  tense, 
and  the  olecranon  projects  as  in  disloca- 
tion backwards  of  both  forearm  bones. 
The  deformity  is  as  a  rule  easily  reduced 
with  crepitus,  but  returns  immediately. 
The  relation  of  the  two  epicondyles  to 
the  olecranon  is  normal,  measurements 
from  the  acromion  to  the  outer  epicondyle 
are  a  little  short,  but  those  from  the 
epicondyles  to  the  styloid  processes  are 
normal.  The  fingers  cannot  be  pressed 
into  the  great  sigmoid  notch  of  the  ulna, 
nor  can  the  pit  on  the  head  of  the  radius 
be  felt.  2.  Betachment  of  the  lower 
epiphysial  cartilage,  including  the 
radio -ulnar  surface  and  both  epicondyles 
(though  the  internal  ossifies  and  unites 
separately  at  18),  presents  the  same 
symptoms.  Either  this  or  the  above 
fracture  is   very  common  in  children ; 

opportunities  of  direct  examination  of  the  bones  are  very  rare.  3.  There 
is  a  T-fracture :  in  addition  to  the  above  a  fissure  runs  down  through 
the  articular  end,  separating  it  into  outer  and  inner  pieces,  between 
which  crepitus  may  be  obtained.  4.  The  capitellum  (Fig.  80)  or 
the  trochlea  may  be  broken  off  with  an  epicondyle  ;  the  latter  involves 
displacement  backwards  of  the  ulna  and  often  of  the  radius  also. 
5.  Either  epicondyle  may  be  detached  ;  pain  and  crepitus  during  prona- 
tion or  supination  are  localised  to  their  vicinity,  and  a  bit  of  bone  may 
sometimes  be  grasped  and  moved ;  the  joint  is  not  implicated. 

Treatment. — Swelling  is  often  too  great  to  permit  of  an  accurate 
diagnosis.  The  limb  may  then  be  placed  upon  an  inside  L  splint,  with 
the  joint  exposed  for  treatment.  Usually  one  or  two  lateral  L  splints 
are  used  later,  the  joint  being  fixed  at  or  a  little  over  a  right  angle  ; 
sometimes  a  posterior  gutter-splint  of  plaster  or  poroplastic  acts  best ; 
again  an  anterior  L  splint.  Fixed  apparatus  is  not  suitable  for  the 
immediate  treatment,  especially  in  children.  It  is  often  very  difficult 
to  keep  the  fragments  in  position  by  means  of  splints,  and  the  patient 
should  be  warned  that  impaired  movement  is  likely  to  result.  After 
the  third  week,  when  the  splints  are  changed,  it  is  well  very  carefully 
to  perform  the  movements  of  the  elbow  and  radio-ulnar  joints  three 
or  four  times,  and,  so  far  as  is  possible,  without  causing  pain.  After 
the  fifth  week  splints  can  generally  be  removed,  and  passive  and 
active  movement  must  be  freely  used.  J.  Hutchinson  recommends  ex- 
treme flexion  as  the  position  most  likely  to  prevent  displacement  in 
supracondyloid  fractures.  Fractures  of  the  epicondyles  give  but  little 
trouble. 

It  has  been  recommended  to  treat  fractures  separating  the  trochlea 
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only  in  the  straight  position,  putting  the  limb  up  in  a  moulded  posterior 
splint,  and  paying  particular  attention  to  the  preservation  of  the  obtuse 
angle  which  the  limb  naturally  forms  outwards  ;  when 
this  is  the  same  as  on  the  sound  side,  it  is  held  that 
the  fragment  must  be  in  position. 

Fractures  of  the  forearm. — Fracture  of  the  ole- 
cranon is  usually  due  to  direct  force,  rarely  to  violent 
action  of  the  triceps  ;  in  the  former  case  there  may  be 
much  bruising  and  swelling. 

Signs. — Flexion  of  the  elbow  is  easy  or  possible, 
but  active  extension  is  impossible,  and  attempts  at  it 
are  to  be  discouraged.  The  fracture  is  usually  trans- 
verse, passing  into  the  joint  through  the  narrowest  part 


shaft.andof  the  inter- 

FlG.  79. — Oblique  transverse  fracture  above  the  condyles  nal  condyle,  passing 

lower  fragment  displaced  backwards.  into  the  joint. 

thumb  sink  in.  Greater  separation  than  this  is  usually  prevented 
by  untorn  aponeuroses  and  ligaments.  Sometimes  the  fracture  is 
'  starred,'  and  there  is  no  displacement.  The  distal  fragment  is 
occasionally  forced  through  the  skin,  or  this  is  perforated  by  the  original 
violence. 

Treatment.— If  great  swelling  is  present  subdue  it  whilst  the  limb 
lies  comfortably  upon  a  pillow ;  if  there  is  any  possibility  of  the  skin 
sloughing,  put  the  part  up  antiseptically. 

French  surgeons  treat  this  injury  with  the  elbow  bent  to  prevent 
ankylosis,  a  possible  but  very  rare  occurrence.  In  a  perfectly  straight 
position  the  lower  fragment  is  apt  to  push  the  olecranon  out  of  its 
fossa  on  the  humerus.  The  best  way  of  treating  it  is  to  use  a  straight 
anterior  splint  padded  thickly  opposite  the  joint,  to  give  a  slight  bend, 
and  secured  by  plaster  bandages,  in  which  a  window  over  the  elbow  may 
be  cut  on  the  third  day  to  see  how  the  fragments  are  lying.  The 
splint  should  reach  from  the  level  of  the  axilla  to  the  wrist.  When 
necessary  an  attempt  may  be  made  to  bring  down  the  upper  fragment 
by  long  strips  of  strapping  applied  obliquely  round  the  splint  and 
arm,  beginning  half-way  up  the  triceps  and  reaching  down  to  the  frag- 
ment ;  this  may  be  renewed  from  time  to  time.  Passive  movement 
may  be  employed  in  three  to  four  weeks,  the  finger  pressing  the  ole- 
cranon towards  the  shaft  as  the  elbow  is  bent. 

Malgaigne's  hooks  have  been  used  in  this  fracture,  but  antiseptic 
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wiring  is  certainly  preferable,  and  in  cases  of  compound  fracture  use 
should  be  made  of  the  wound  to  unite  the  bones  by  suture.  Passive 
movement  may  then  be  employed  after  a  week. 

Usually  short  fibrous  union  is  obtained 
(Fig.  81),  bony  union  being  rare.  The  arm  is 
strong  and  movements  of  the  joint  good  or  per- 
fect. This  may  be  the  case  even  with  a  longish 
bond  of  union,  but  generally  weakness  or  useless- 
ness  of  the  limb  goes  with  this.  It  is  right  then 
to  open  the  joint,  remove  the  fibrous  tissue 
between  the  fragments,  and  wire  them  together, 
allowing  the  suture  to  remain  in. 

Fracture  of  the  coronoid  process  has 
very  rarely  been  demonstrated,  but  may  be  more 
frequent  than  is  generally  believed.  Experiments 
show  that  it  is  often  broken  by  blows  on  the 
palm  with  the  elbow  bent  and  fixed,  less  often 
with  the  elbow  straight.  Malgaigne  found  the 
fracture  frequently  in  backward  dislocations 
which  he  had  produced.  Muscular  action  may 
be  a  cause,  as  when  the  process  was  torn  off  in 
a  boy  of  eight  who  was  hanging  by  one  hand  from 
the  top  of  a  wall  (Liston). 

Signs  These  are  said  to  be  dislocation  of  Fig.  81.— Fracture  of  ole- 

the  ulna  or  both  bones  backwards,  easy  reduction      ^uni^stSy^ s 
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and  easy  reproduction,  crepitus,  and  the  presence 
of  a  small  hard  movable  body  in  the  fold  of 
the  elbow. 

Treatment. — An  angular  splint  and  sling.  Union  will  probably  be 
ligamentous. 

Fracture  of  the  shafts  of  the  radius  and  ulna. — Both  these 
bones  may  be  broken,  or  only  one.  In  the  former  case  all  the  signs  of 
fracture,  especially  deformity  and  abnormal 
mobility,  are  strongly  marked.  When  the 
radius  is  broken  below  the  tubercle,  the 
hand  is  almost  always  pronated,  because  it 
is  cut  off  from  the  supinator  brevis  and 
biceps,  but  passive  supination  is  easy ;  also 
the  pronator  quadratus  always  tends  to  ap- 
proximate the  lower  ends  of  the  bones,  es- 
pecially if  both  are  broken  and  low  down. 
When  one  bone  only  is  cracked  through  with 
but  little  displacement,  it  may  be  impossible 
to  make  a  positive  diagnosis  :  slight  swelling 
and  irregularity,  pain  and  tenderness  at  a 
point  not  struck,  the  pain  being  elicited  not 
only  by  direct  pressure  but  by  movements  of 
the  part  and  by  pressing  the  bones  together 
at  a  distance,  and  perhaps  crepitus,  are  chiefly 
to  be  relied  on. 

Treatment. —  Prepare  two  splints  of 
wood  one  inch  wider  than  the  widest  part  of  Fig.  82.— Sling  for  fractured 
the  forearm  one  to  reach  from  the  outer  — mKS'6 
epicondyle  to  the  knuckles,  the  other  from 

the  inner  epicondyle  to  the  wrist.    Eeduce  any  deformity  by  extension 
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between  the  wrist  and  elbow,  and  then,  the  elbow  being  bent,  apply  the 
splints  to  the  forearm  held  midway  between  pronation  and  supination 
(with  the  thumb  uppermost),  and  fasten  them  firmly  on  with  straps  or 
buckles ;  next  bandage  the  hand  to  the  back  splint  and  the  two  splints 
to  each  other,  and  place  the  forearm  in  a  sling  (Fig.  82).  The  fingers 
may  be  moved  daily  to  prevent  matting  of  their  tendons.  Union  is 
generally  complete  in  four  to  six  weeks. 

Non-union  is  not  very  rare.  Sometimes  formation  of  callus  is 
excessive ;  it  spreads  across  the  inter-osseous  space  and  unites  one  bone 
to  the  other,  thus  destroying  the  all-important  movements  of  pronation 
and  supination.  When  this  has  happened  in  cases  of  simple  uncompli- 
cated fractures,  courts  have  regarded  it  as  due  to  malpraxis,  and  have 
given  damages  against  the  surgeon.  To  prevent  it,  some  surgeons  pad 
the  splints  thickly  along  the  middle ;  but  if  they  are  firmly  applied* 
with  ordinary  padding  the  muscles  will  be  pressed  in  between  the 
bones.  Wide  splints  are  important  to  prevent  pressure  of  the  bones 
towards  each  other  by  the  bandage  in  crossing  from  one  splint  to  the 
other.  In  cases  of  comminuted  or  multiple  fracture,  the  difficulties  of 
treatment  are  much  increased,  and  no  action  would  lie  on  the  ground 
of  imperfect  success. 

The  fingers  must  be  carefully  watched  ;  in  no  other  part  has  gangrene 
occurred  so  frequently,  either  from  swelling  beneath  a  bandage  directly 
applied,  from  immovable  splints,  or  from  inflammation  usually  resulting 
from  injured  soft  parts. 

Colics'  fracture  is  a  fracture  of  the  lower  end  of  the  radius 
half  to  one  inch  above  the  wrist,  either  transverse  or  rather  oblique  up- 
wards and  backwards ;  the  lower  fragment  is  sometimes  displaced  bodily 
backwards  to  a  greater  or  less  extent,  less  often  it  turns  on  its  anterior 
margin  as  upon  a  hinge,  the  posterior  margin  of  the  upper  fragment 
penetrating  the  cancellous  tissue  of  the  lower  to  the  depth  of  perhaps 
half  an  inch  ;  the  upper  fragment  may  remain  firmly  impacted  in  the 


Fig.  83. — Fracture  of  the  lower  end  of  radius  and  ulna,  from 
Dr.  Smith  on  'Fractures.' 


lower,  and  the  latter  may  be  split  into  several  pieces.  Usually  the 
styloid  process  is  carried  oufovards  as  well  as  backwards.  The  styloid 
process  or  lower  end  of  the  ulna  is  sometimes  broken  also  (Fig.  83). 

The  fracture  may  occur  at  any  age,  but  is  exceedingly  common 
among  old  women,  being  due  in  them  to  falls  of  slight  violence.  Up 
to  20  the  epiphysis  may  separate.  It  will  be  seen,  upon  considera- 
tion of  the  position  of  the  radius  (running  downwards,  forwards,  and 
inwards)  in  ordinary  falls  upon  the  hands,  that  if  the  force  running 
along  it  be  resolved  into  vertical  and  horizontal  components,  the  former 
will  tend  to  tear  off  the  lower  end  of  the  radius  to  displace  it  backwards 
and  upwards  and  somewhat  outwards  in  most  cases,  the  lower  end  of  the 
fragment  being  chiefly  acted  upon.    The  radial  extensors  and  extensors  of 
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the  thumb  maintain  the  deformity.  That  this  is  the  mechanism  of  the 
displacement  seems  to  be  shown  by  the  fact  that  a  few  cases  are  recorded 
of  falls  on  the  back  of  the  hand  resulting  in  a  similar  fracture,  but  with  dis- 
placement forwards  of  the  lower  fragment  and  reversal  of  the  clinical  signs. 

Sigrns. — The  appearance  is  very  characteristic.  When  the  part  is 
examined  from  the  radial  side  (Fig.  83),  it  has  much  the  appearance  of 
a  silver  fork  (Velpeau).  Opposite  the  radio-carpal  joint,  behind,  is  a 
rounded  prominence  formed  by  the  lower  end  of  the  radius  and  the 
carpus,  and  a  little  higher  up  (one  inch  or  so)  there  is  a  marked  angular 
depression.  Opposite  the  latter,  or  rather  a  little  lower  down  on  the 
palmar  aspect,  is  a  sharpish  prominence,  the  lower  end  of  the  upper 
fragment,  covered  by  muscles.  The  hand  is  usually  a  little  abducted,  the 
extensors  of  the  thumb  tense,  and  the  styloid  process  of  the  ulna  promi- 
nent on  the  inner  side  ;  the  latter  may  be  dislocated  from  the  carpus 
or  even  forced  through  the  skin.  The  deformity  may  be  easily  reduced 
with  marked  crepitus,  or  reduction  may  be  quite  impossible  ;  when 
effected,  it  may  be  permanent,  or  the  deformity  may  return  at  once. 
The  styloid  process  of  the  radius  moves  with  the  carpus,  and,  unless 
broken,  constantly  preserves  its  normal  relation  to  it ;  in  dislocation 
it  does  not  do  so.  The  backward  dislocation  of  the  carpus  may  be  accom- 
panied by  chipping  of  the  posterior  border  of  the  lower  end  of  the  radius. 

Treatment. — Impaction,  when  present,  should  be  undone,  if  possible, 
by  strong  traction  on  the  hand  and  direct  pressure  forwards  on  the 
fragment. 

In  the  absence  of  better  means,  cases  may  be  treated  with  the  splints 
mentioned  in  the  last  section — the  back  splint  being  thickly  padded  up 
to  the  fracture  to  press  the  lower  fragment  and  hand  forwards,  the 
anterior  splint  being  thickly  padded  below  and  reaching  only  down  to 
the  fracture.  With  strapping,  the  hand  may  be  fixed  in  a  position  of 
adduction  to  the  back  splint.  When  all  tendency  to  swelling  has  sub- 
sided, a  plaster  gauntlet,  leaving  fingers  and  thumb  free,  and  running  well 


FlG.  84.— Application  of  Gordon's  splints  to  Colles'  fracture. 


up  the  forearm,  will  give  a  good  result.  Gordon,  of  Belfast,  recommends 
the  addition  of  a  rounded,  tapering,  projecting  margin  to  the  outside  of 

I  the  front  splint,  to  be  applied  against  the  everted  fragment  of  the  radius. 

!  In  the  splints  which  go  by  his  name,  the  posterior  or  ulnar  splint  is 
wider  at  the  hand,  and  provided  with  a  flange  piece  on  which  the  inner 
border  of  the  hand  rests  (Fig.  84). 

The  great  difficulty  in  all  cases,  especially  in  the  old  and  rheumatic, 
is  to  prevent  stiffness  of  the  fingers  and  wrist ;  the  fingers  should  be 
liberated  as  soon  as  possible,  and  the  wrist  may  be  cautiously  moved 
after  three  to  five  weeks,  according  to  age,  &c.  The  patient  should  be 
informed  that  stiffness  will  last  some  months,  and  that  recovery  may  not 
be  perfect. 
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The  use  of  Can's  splint  (Fig.  85)  reduces  these  evils  to  a  minimum, 
and  the  simple  act  of  grasping  the  bar  reduces  the  deformity  in  un- 
impacted  cases,  its  direction  being  more  oblique  than  the  line  of  the 
heads  of  the  metacarpals  to  which  it  corresponds.  A  small  dorsal  splint 
is  also  used,  and  for  the  first  four  days  the  fingers  may  require  to  be 
fixed  over  the  bar  by  the  bandage.  After  a  week  they  and  the  thumb  are 
left  free. 


Fig.  85.  — Carr's  splints  for  a  left  Colles'  fracture. 

'  Fractures  of  the  hand. — The  carpal  hones  are  rarely  frac- 
tured without  a  severe  smash,  and  excision  or,  in  some  cases,  even 
amputation,  entire  or  partial,  may  be  necessary,  though  this  should  be 
avoided  if  possible.  Fracture  of  the  metacarpal  hones,  or  of  the 
phalangres,  will  be  readily  recognised.  The  former  usually  form  a 
prominence  posteriorly  when  broken,  owing  to  the  preponderating  action 
of  the  anterior  muscles.  With  respect  to  compound  fracture  of  these 
parts,  no  part  of  the  hand  should  be  amputated  unless  positively 
necessary,  and  even  one  finger,  and  especially  the  thumb  and  forefinger, 
should  be  saved  if  it  can  be  done. 

Treatment. — For  fractures  of  the  carpus  simply  immobilise  the 
wrist.  For  those  of  the  middle  metacarpal  bones,  make  the  patient 
grasp  a  ball  of  tow  or  some  other  soft  substance,  and  bind  his  hand  over 
it  with  a  stump  bandage  ;  but  for  fracture  of  the  lateral  metacarpal 
bones,  support  the  hand  on  a  firm  wooden  splint,  cut  into  the  shape  of 
the  thumb  and  fingers.  If  one  finger  only  be  fractured,  fix  it  by  a  thin 
wooden  splint  long  enough  to  reach  from  the  wrist  to  the  end  of  the 
finger,  with  the  upper  or  palmar  part  broader  than  the  lower.  It  must 
be  remembered  that  the  palmar  surfaces  of  the  metacarpals  and 
phalanges  are  concave,  so  the  splints  will  require  suitable  padding. 
Plaster  of  Paris  and  gutta-percha  are  very  useful  in  these  fractures. 

Fracture  of  the  rihs  is  very  common  after  20,  under  puberty  ex- 
tremely rare.  In  two  cases,  18  and  24  years  old,  60-100  Kgr.  pressed  the 
sternum  back  to  the  spine  without  causing  fracture.  It  is  generally 
due  to  direct  violence,  when  the  tendency  is  to  displacement  inivards 
of  the  fragments,  and  the  depression  may  remain ;  not  uncommonly  it 
is  caused  by  indirect  force,  as  when  the  thorax  is  violently  squeezed 
from  before  back,  the  fracture  being  often  bilateral,  and  usually  situate 
an  inch  or  two  from  the  sternal  end.  Sometimes,  and  usually  in  the  aged, 
one  or  more  ribs  are  broken  by  violent  coughing.  (Malgaigne,  quoted  in 
'  Brit,  and  For.  Med.  Kev.,'  vol.  vii.  p.  554.) 

The  middle  ribs  break  most  often,  the  first  rarely,  the  twelfth  very 
rarely. 

These  fractures  may  be  incomplete  or  complete,  simple  or  compound 
{through  the  skin  or  lung),  single  or  multiple,  complicated  in  many  ways, 
but  comminution  is  generally  due  to  gunshot  injury.  Several  ribs, 
perhaps  the  majority  on  each  side,  may  be  broken. 


SIGNS  AND  COMPLICATIONS  OF  FRACTURED  RIBS  235 


Sig-ns. — Fixed,  lancinating  pain,  aggravated  by  inspiration,  coughing, 
and  all  movements  of  the  chest,  and  induced  by  pressure  on  the  rib  at  a 
distance  from  the  painful  point  ;  this  is  especially  valuable  when  the 
point  has  not  been  directly  injured. 

Crepitus  is  often  felt  during  inspiration  by  the  hand  placed  flat  on 
the  painful  spot,  or  heard  here  with  a  stethoscope,  but  care  must  be 
taken  not  to  mistake  pleuritic  friction  for  crepitus.  The  patient  often 
describes  the  '  click  '  ;  pressure  on  the  anterior  end  of  the  rib  may  elicit 
it,  or  alternate  pressure  on  either  side  of  the  fracture  ;  much  fat  or 
muscle  (e.g.  near  the  spine)  necessarily  obscures  the  sign.  The  latter 
manipulations  may  reveal  abnormal  mobility,  but  often  this  cannot  be 
detected,  and  actual  falling  in  of  the  side  is  rare,  even  when  several  ribs 
are  broken  in  two  places.  There  may  be  great  dyspnoea  in  this  case. 
Exact  diagnosis  is  not  of  much  consequence,  for  in  all  cases  of  pain  on 
inspiration  after  a  blow  on  the  chest  the  treatment  is  the  same. 

Emphysema,  or  presence  of  air  in  the  cellular  tissue,  is  a  not 
infrequent  complication  of  this  fracture.  The  air  forms  a  soft,  diffuse 
.swelling  that  crepitates  characteristically,  disperses  on  pressure,  but  does 
not  pit ;  it  may  be  limited  to  the  region  of  the  wound,  or  extend  over  the 
whole  body,  rendering  the  patient  absolutely  unrecognisable  from  swelling, 
though  such  extreme  emphysema  is  very  rare.  It  is  thus  produced  :  the 
broken  bone  pierces  both  layers  of  the  pleura  and  wounds  the  lung.  In 
cases  of  large  wound  in  the  lung,  air  now  enters  the  pleura  at  each 
inspiration,  but  in  expiration  the  soft  lung-tissue  falls  together  and 
prevents  it  from  re-entering  the  lung.  A  pneumo-thorax  therefore  forms, 
the  lung  becomes  more  or  less  rapidly  compressed,  and  at  each  expiration 
some  of  the  air  is  forced  from  the  pleura  through  the  wound  in  its 
parietal  layer  into  the  superficial  cellular  tissue.  But  little  force  is 
required  to  drive  it  on.  In  these  cases,  in  addition  to  the  subcutaneous 
swelling  which  may  conceal  the  physical  signs  of  pneumo-thorax,  dysp- 
noea increases  until  asphyxia  may  ensue.  Much  more  commonly  the 
emphysema  is  limited  to  the  vicinity  of  the  fracture,  and  there  is  no 
pneumo-thorax  ;  this  has  generally  been  explained  iyy  supposing  that  the 
pleura  was  not  really  opened  by  the  wound,  the  lung  being  here  adherent 
to  the  chest  wall;  but  it  is  certain  that  in  many  cases  no  adhesion  exists, 
yet  the  lung  does  not  separate  from  the  chest  wall. 

Slight  hcemoptysis,  lasting  perhaps  two  or  three  days,  is  common, 
the  blood  coming  from  bruised  or  torn  lung.  Slight  hcemothorax  also 
is  frequent,  the  blood  being  mixed  with  serous  effusion,  and  forming  six 
or  eight  ounces  of  purple  fluid  containing  no  clot ;  it  comes  from  small 
vessels  of  the  lung  and  pleura.  Very  rarely  main  intercostal  vessels  are 
torn,  the  haemorrhage  being  large  or  even  fatal. 

Cases  are  recorded  in  which  a  broken  rib  has  wounded  not  only  the 
lung,  but  the  heart,  or  even  the  diaphragm  and  some  abdominal 
viscera  ;  they  are  very  rare. 

In  simple  fractures  a  pleuritic  rub  may  be  heard  a  few  days  after  the 
injury  in  its  neighbourhood,  but  serious  inflammation  of  pleura,  or  lung, 
£>r  suppuration  of  the  fracture,  is  rare.  After  fractures  of  several  ribs, 
and  especially  in  the  old  and  feeble,  there  is  a  great  tendency  to 
hypostatic  congestion  and  pneumonia ;  in  them,  too,  bronchitis  often 
appears,  or  becomes  much  worse  after  this  accident. 

Union  takes  three  to  four  weeks  ;  is  almost  always  bony,  the  callus 
forming  in  large  amount  sometimes  uniting  adjacent  ribs  ;  and  cartilage 
is  usually  found  in  the  callus  before  ossification. 

Treatment. — Much  relief  is  usually  given  by  bandaging  the  thorax 
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firmly,  during  expiration,  with  a  broad  flannel  roller,  kept  up  by 
shoulder  straps.  A  piece  of  stout  strapping  passing  once  and  a  half 
round  the  body  also  answers  well.  A  less  perfect  mode  of  fixing 
the  fragments  is  to  strap  the  injured  side  with  three-inch  strapping, 
passing  well  beyond  the  mid-line  in  front  and  behind,  and  fixed  during 
expiration.  Some  patients  find  all  bandages  intolerable,  especially  those 
in  whom  the  fragments  have  been  driven  inwards  by  direct  force  ;  they 
do  well  when  simply  kept  in  bed.  If  a  fragment  is  markedly  depressed, 
and  apparently  the  cause  of  pain  or  of  haemorrhage,  Malgaigne's 
suggestion—  to  pass  a  sharp  hook  cautiously  round  its  upper  border  and 
elevate  it — might  be  acted  on. 

Ordinarily  emphysema  and  hemothorax  require  no  treatment.  Air 
deposits  all  solid  particles  before  it  reaches  the  finer  bronchi ;  its 
presence  in  the  tissues  or  over  an  effusion  in  the  pleura  therefore  causes 
no  decomposition.  But  should  the  lung  be  so  compressed  by  air  as  to 
threaten  asphyxia,  a  free  opening  must  be  made  into  the  pleura ; 
compression  by  fluid,  on  the  other  hand,  may  be  relieved  by  aspiration. 

Some  surgeons  still  treat  early  severe  pain  and  dyspnoea  in  the 
strong  and  healthy  by  bleeding  to  six  to  eight  ounces.  In  the  bronchitic 
or  emphysematous  apply  no  bandage ;  use  turpentine  and  simple  stupes 
early,  and  give  the  mist,  ammon.  carb.  F.  141.  Severe  cases  are  almost 
always  most  comfortable  when  well  raised  on  a  bed-rest ;  a  bed-pull,  or 
something  high  up  to  hold,  often  affords  relief. 

Fractures  of  costal  cartilages  are  not  uncommon  ;  the  eighth  is 
that  most  often  broken,  near  the  bony  rib,  and  almost  always  the  outer  is 
displaced  in  front  of  the  inner  fragment.    Complications  are  rare. 

Fractures  of  the  sternum  are  rare,  and  due  to  direct  violence  or 
indirect,  as  when  the  body  is  strongly  bent  backwards  or  forwards.  It 
has  occurred  during  straining  in  parturition.  Frequently  it  accompanies 
other  and  severe  injuries.  Compound  fracture,  except  from  gunshot,  is 
almost  unknown.  The  line  of  fracture  may  take  any  direction,  but  is 
usually  roughly  transverse ;  if  there  is  any  displacement,  the  lower 
fragment  overlaps  the  upper. 

Treatment  as  for  fractured  ribs. 

Fractures  of  the  pelvis  are  generally  due  to  very  great  violence, 
either  direct  or  indirect ;  very  rarely  to  muscular  action.  They  are  best 
divided  into  two  classes,  according  as  they  do  or  do  not  break  the  pelvic 
ring.  The  former  are  by  far  the  more  serious.  Sometimes  the  articula- 
tions are  torn  open ;  especially  the  symphysis  from  direct  violence, 
forcible  abduction  of  the  thighs,  or  the  wedge  action  of  the  foetal  head, 
chiefly  in  primiparae.  These  injuries  may  be  combined  with  fractures, 
which  are  more  common.  The  horizontal  pubic  ramus  and  the  pubic 
arch  may  be  broken  through  on  one  (Fig.  86)  or  both  sides ;  or  this 
anterior  fracture  is  accompanied  by  another  line  passing  behind  the 
acetabulum,  through  the  sacro-iliac  joint  or  through  the  lateral  mass 
of  the  sacrum  (double  vertical  fracture).  In  another  well-marked 
variety  the  head  of  the  femur  is  driven  against,  fissures,  and  perhaps 
forces  in  the  acetabulum,  being  itself  driven  into  the  pelvis.  The  hip 
bone  may  be  separated  into  its  original  three  component  parts.  In 
the  second  class  we  find  transverse  fractures  of  the  broad  part  of  the 
ilium,  of  the  crest,  of  the  anterior  spine,  of  the  ischium  (very  rare), 
and  transverse  fractures  of  the  sacrum  or  coccyx.  Premature  ossifica- 
tion of  the  coccyx  to  the  sacrum  predisposes  it  to  fracture  during  labour, 
and  also  from  falls,  kicks,  &c. 

Signs. — Fissures,  neither  breaking  the  continuity  of  the  ring  nor 
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F±G.  86.— Fractured  hip  bone. 
St.  Mary's  Museum. 


separating  a  fragment,  cannot  be  diagnosed.  Fractures  of  the  second 
class  are  usually  accompanied  by  displacement  and  all  the  ordinary 
signs  of  fracture,  but  are  sometimes  detected  only  by  careful  examina- 
tion of  the  outline  of  the  bone  traced  through  the  skin,  the  rectum, 
or  the  vagina.  When  one  hip  bone  is 
detached  as  a  whole,  it  is  usually  drawn 
up,  so  that  the  lower  limb  seems  short- 
ened, but  the  relation  of  the  trochanter 
to  the  anterior  spine  is  normal.  In  the 
double  vertical  fracture,  displacement  of 
the  fragment  often  causes  widening  of  the 
distance  between  the.  crests,  diminution 
of  that  between  the  tubera  ischii.  .  When- 
ever the  ring  of  the  pelvis  is  broken, 
there  is  inability  to  stand,  owing  partly  to 
pain,  partly  to  sense  of  great  lack  of 
support. 

When  the  head  of  the  femur  is  driven 
into  the  pelvis,  the  injury  may  easily 
be  mistaken  for  fracture  of  the  cervix 
femoris.  For  the  cause  is  similar,  the 
limb  is  helpless  and  usually  everted, 
deep  crepitus  is  obtained,  and  the  tro- 
chanter rotates  in  a  small  arc ;  but 
shortening  is  slight  or  absent,  though 
the  violence  has  been  great  enough  to 
cause  an  extra-capsular  fracture  ;  the  hip 
is  markedly  flattened,  and  a  finger  in 
the  rectum  or  vagina  feels  the  projection  into  the  pelvic  wall.  It  very 
rarely  happens  that  both  acetabulum  and  cervix  femoris  are  frac- 
tured. 

Complications. — It  is  these  which  render  pelvic  fractures  so  dan- 
gerous ;  even  severe  uncomplicated  fractures  are  usually  recovered  from, 
though  the  shock  is  often  marked.  The  complications  are  :  1,  Eupture  of 
the  urethra,  generally  in  the  membranous,  but  sometimes  in  the  bulbous 
portion,  by  a  displaced  pubic  fragment,  or  by  the  fracturing  force ;  2, 
rupture  of  the  bladder  usually  by  the  original  violence ;  3,  laceration 
of  the  rectum  in  fractures  of  the  sacrum  and  coccyx  ;  4,  laceration  of  the 
iliac  arteries  or  veins,  chiefly  in  double  vertical  fractures  ;  5,  suppuration 
in  the  pelvic  areolar  tissue  occasionally  occurs. 

Treatment. — First,  in  all  injuries  to  the  lower  part  of  the  abdomen, 
or  which  may  have  caused  fracture  of  the  pelvis,  pass  a  scrupulously 
clean  catheter  to  ascertain  the  state  of  the  urethra  and  bladder.  If 
blood  or  bloody  urine  has  escaped  from  the  urethra,  attention  will  of 
course  be  drawn  to  the  part.  In  this  case,  a  soft  catheter  should  be 
tied  in,  and  the  bladder  kept  constantly  drained ;  but  if  no  instrument 
can  be  passed  on  account  of  rupture  of  the  urethra,  anticipate  extravasa- 
tion of  urine  by  opening  the  perinseum  freely  upon  the  end  of  the 
catheter,  and  endeavour  to  find  the  proximal  end  of  the  urethra  and  to 
pass  a  catheter  along  it  into  the  bladder.  Treat  them  as  after  external 
urethrotomy. 

When  the  urethra  is  sound,  but  the  bladder  ruptured,  the  catheter 
enters  easily.  A  fragment  generally  pierces  the  bladder  on  its  non- 
peritoneal  surface,  but  a  blow  over  the  distended  organ  causes  it  to  burst 
where  it  is  covered  by  peritoneum.    Gunshot  may  of  course  wound  it 
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anywhere.  The  object  of  treatment  is  to  prevent  escape  of  urine  into 
the  peritoneum  or  connective  tissue.  Some  rely  upon  constant  drainage 
through  a  large  catheter.  Gouley  and  Mason  recommend  a  free  lateral 
cystotomy,  a  tube  being  introduced  through  the  wound  into  the  bladder, 
or  even  into  the  peritoneum  for  a  short  time.  Willett  and  C.  Heath  have 
opened  the  abdomen  and  sewn  up  rents  in  the  peritoneal  surface,  the 
patients  dying.  The  operation  is  difficult,  the  space  obtainable  between 
the  recti  of  a  strong  man  being  small.  The  simple  catheter  usually 
fails ;  more  experience  is  required  to  decide  between  the  alternative 
operations. 

The  next  care  is  to  immobilise  the  fragments  with  a  firm  bandage  or 
broad  belt  round  the  pelvis,  the  knees  being  tied  together ;  or,  better, 
with  a  double  spica  of  plaster  strengthened  by  strips  of  wood  or  tin. 
The  patient  should  lie  on  a  thin  mattress  placed  on  planks.  The  fol- 
lowing means  of  raising  the  patient  to  "change  clothes,  attend  to  back, 
use  bed-pan,  &c,  will  be  very  useful.  Have  a  stout  rectangular  wooden 
frame  made,  3  feet  wide  and  a  little  longer  than  the  patient,  with 
numerous  hooks  along  the  outer  surfaces  of  its  sides ;  on  to  these  are 
fastened  by  eyelets  or  cords  bands  of  broad  webbing  or  of  stout  calico. 
The  ends  of  two  ropes,  each  9  feet  long,  are  fastened  to  the  corners. 
The  patient  is  placed  upon  the  bands,  and  when  it  is  desired  to  raise 
him,  the  ropes  are  hooked  on  to  one  of  two  pulleys,  the  mate  of  which  is 
fastened  to  the  ceiling  or  to  a  special  frame  over  the  centre  of  the  frame. 
Any  one  band  may  be  removed  at  will. 

Much  difficulty  has  been  experienced  in  preventing  displacement  for- 
ward of  the  fragment  in  fractures  of  the  sacrum  and  coccyx.  This  has 
been  done  by  plugging  the  rectum  with  a  tampon  through  which  a  tube 
is  passed  for  the  escape  of  flatus ;  it  is  removed  for  defecation,  and  re- 
placed until  displacement  ceases  to  recur.  The  bowels  should  act  easily. 

In  fractures  breaking  the  pelvic  ring,  at  least  eight  weeks  should 
elapse  before  the  patient  stands. 

Fractures  of  the  femur. —These  are  very  important,  frequently 
laming  the  patient,  and  not  uncommonly  bringing  disgrace  upon  the 
surgeon.  The  primary  varieties  are  :  (1)  fractures  of  the  neck ;  (2) 
oblique  fracture  through  the  great  trochanter ;  (3)  separation  of  the  great 
trochanter ;  (4)  fractures  of  the  shaft ;  (5)  intercondyloid  fractures. 

Anatomy  of  the  neck. — If  a  horizontal  section  be  made  through 
the  head,  neck,  and  trochanter  (Fig.  87),  it  will  be  seen  that  near  the  head 
the  anterior  and  posterior  layers  of  cervical  compact  tissue  are  about 
equally  strong  ;  farther  out  the  posterior  gets  thin  and  is  continued  be- 
neath the  cancellous  ridge  of  the  posterior  intertrochanteric  line,  but  does 
not  reach  the  outer  wall  of  the  trochanter,  whilst  the  anterior  becomes 
thicker  until  the  anterior  intertrochanteric  line,  which  is  entirely  com- 
pact tissue,  is  reached.  In  blows  upon  the  trochanter,  tending  to  drive 
it  in  towards  the  head,  this  strong  anterior  layer  resists  impaction ;  it 
usually  cracks  more  or  less  vertically,  and  acts  as  a  hinge  round 
which  the  shaft  rotates  as  the  posterior  part  of  the  neck  is  driven 
into  the  hinder  part  of  the  great  trochanter  (Fig.  87) ;  or,  if  the  fracture 
occurs  nearer  the  head,  as  the  hinder  part  of  the  neck  is  driven  into  the 
head  (Fig.  88),  the  foot  being  everted  in  either  case.  Impaction  of  the 
base  of  the  neck  into  the  cancellous  tissue  frequently  results  in  Assuring 
or  comminution  of  the  whole  trochanteric  region ;  the  fragments  may 
hold  together,  the  trochanter  being  split  and  widened,  or  they  may  all 
be  loose  and  detached.  This  action  of  blows  received  at  right  angles 
to  the  hip  or  in  front  of  the  mid-line  is  aided  by  the  oblique  position 
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of  the  neck  running  outwards  and  backwards  from  the  head.  After 
mid-life  all  bones  undergo  atrophy,  not  diminishing  in  size,  but 
becoming  lighter  from  enlargement  of  cancellous  and  Haversian  spaces 
and  formation  of  fat  in  them.  The  neck  of  the  femur  is  especially 
affected,  in  women  more  severely  than  men,  which  explains  the  great 
frequency  of  fracture  of  the  neck  of  the  femur  in  women  over  50.  It 
is  usually  said  that,  as  a  result  of  this  change,  the  angle  between  the 
shaft  and  neck  diminishes  in  the  aged  until  it  becomes  even  acute. 
But  Rodit  found  the  average  angle  in  the  child  and  adult  to  be  131°,  in 
the  aged  128°— a  difference  too  trifling  to  have  much  effect.  The  ex- 
tremes met  with  were  121°  and  144°  (Tillaux, '  Anat.  Topographique,' 
1882,  p.  957),  and  there  can  be  no  doubt  that  a  horizontal  position  of 
the  neck  renders  fractures  from  indirect  violence  more  easy,  whilst  un- 
usual obliquity  renders  it  more  difficult. 

It  must  be  noted  that  anteriorly 
the  ilio -femoral  ligament  is  attached  to 
the  anterior  intertrochanteric  line,  and 
that  consequently  the  whole  neck  on 
this  aspect  is  intra-capsular ;  the  sy- 
novial membrane  is  reflected  from  the 
capsule  on  to  the  neck  considerably 
higher  up,   so    only  half   to  three 


Pig.  87. — Section  through  head,  neck, 
and  trochanter  of  femur  (Bigelow  ). 
The  dotted  lines  are  added  to  show 
the  movement  of  the  trochanter 
round  the  anterior  inter-trochan - 
teric  line  in  fracture  of  the  base  of 
the  neck. 


Pig.  88. — Impacted  fracture  of  the 
neck  of  femur  into  the  head ;  from 
Bigelow's  'The  Hip.' 


quarters  of  an  inch  of  the  neck  is  really  in  the  cavity  of  the  joint ;  and 
lastly,  many  capsular  fibres  are  reflected  along  the  neck  towards  the 
head,  forming  retinacula  of  very  considerable  strength. 

(1.)  Fractures  of  the  neck  of  the  femur  were  divided  by  Sir 
A.  Cooper  into  intra-capsular  and  extra-caps  ular ;  but  this  division 
is  of  little  value,  for  it  is  scarcely  possible  for  a  cervical  fracture  to  be 
wholly  extra-capsular,  and  many  of  them  take  an  oblique  course,  begin- 
ning well  within  the  joint  and  ending  outside  it.    Moreover,  it  is  often 
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impossible  during  life  to  be  certain  as  to  the  exact  seat  of  a  fracture, 
though  good  guesses  may  frequently  be  made ;  for  treatment  an  exact 
diagnosis  is  unimportant.  By  intra-capsular  fracture  is  really  meant  a 
fracture  of  the  narrow  part  of  the  neck ;  by  extra-capsular,  one  of  the 
base  of  the  neck,  with  more  or  less  impaction  into  the  trochanter. 

Fractures  of  the  neck  may  be  caused  by  direct  blows  upon  the  hip, 
or  by  indirect  violence  along  the  femur ;  they  may  occur  at  any  age  and 
in  either  sex.  After  50,  and  especially  in  women,  atrophy  of  the  neck 
may  be  so  marked  that  slight  and  indirect  violence — such  as  missing  a 
step,  slipping  off  the  kerb,  stumbling,  or  even  turning  in  bed  —may  be 
sufficient  to  break  it ;  it  then  yields  usually  at  its  narrowest  part  (intra- 
capsular) near  the  head.  Fractures  about  the  base  of  the  neck  (extra- 
capsular) are  generally  due  to  great  and  direct  violence,  and  are  conse- 
quently most  often  met  with  among  labouring  men,  from  falls  in  the 
hunting  field,  &c. ;  but  they  occur  also  in  the  aged  when  exposed  to  pro- 
portionately great  violence.  Sometimes  direct  violence  causes  an  intra- 
capsular fracture  in  people  under  middle  age.  In  the  rare  fractures  of 
the  neck  of  the  femur  which  occur  before  20,  it  becomes  a  question 
whether  the  case  is  not  one  of  separation  of  the  epiphysis  of  the  head. 

Some  twenty  cases  in  which  this 
diagnosis  was  made  are  on  record, 
and  one  was  proved  by  autopsy. 

Signs. — The  patient  complains 
of  more  or  less  pa/in  about  the  hip, 
increased  by  motion.  In  cases  due  to 
direct  violence  there  are  often  great 
swelling  and  bruising  about  the 
hip,  with  more  or  less  shock ;  but  in 
those  from  indirect  force,  there  is  no 
immediate  bruising  and  little  swell- 
ing ;  in  the  latter,  after  three  or  four 
days  a  patch  of  bruising  sometimes 
appears  in  Scarpa's  space.  Unless 
swollen  by  haemorrhage ,  the  hip  is 
usually  flattened  from  driving  in 
of  the  trochanter.  When  the  base  of 
the  neck  is  driven  into  the  trochanter, 
the  latter  is  generally  split  and  wid- 
ened or  comminuted,  and  this  may 
be  felt  before  swelling  comes  on  or 
after  it  has  subsided.  In  the  great 
majority  of  cases  the  limb  is  more  or 
less  completely  everted  (Fig.  89),  and 
it  is  always  shortened,  the  amount 
of  shortening  varying  greatly.  Cre- 
pitus is  often  obtainable  upon  re- 
ducing the  shortening  by  extension 
and  rotating  the  limb ;  it  is  most 
easily  obtained  in  fractures  wholly 
within  the  joint,  but  in  some  cases 
(firm  impaction)  it  is  impossible,  by 
justifiable  force,  either  to  reduce  the  shortening  or  to  obtain  any  crepitus, 
or  more  than  a  click  or  two  ;  much  manipulation  is  much  worse  than  in- 
exact diagnosis.  In  cases  of  impaction  it  will  be  found  also  that  the 
toes  on  the  injured  side  cannot  be  inverted  like  those  on  the  sound 


Eig.  89. — Fracture  of  the  neck  of  the 
thigh  bone  within  the  capsule,  show- 
ing shortening  and  eversion  of  the 
leg  and  foot.   After  Sir  A.  Cooper. 
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side.  The  arc  of  rotation  of  the  trochanter  lessens  as  its  radius  is 
shortened  by  fracture  or  impaction  of  the  neck  ;  but  the  sign  is  difficult 
to  make  out  except  in  unimpacted  fractures  of  the  base,  in  which  rota- 
tion occurs  round  the  axis  of  the  shaft  of  the  femur.  The  limb  is 
perfectly  helpless,  as  a  rule,  and  the  heel  cannot  be  raised  from  the 
bed ;  sometimes  the  knee  can  be  raised  and  the  heel  drawn  up,  and 
in  not  a  few  cases  the  patients  have  walked  considerable  distances, 
the  fractures  having  been  intra-capsular  or  firmly  impacted. 

The  amount  of  shortening  varies  from  a  fraction  of  an  inch  to  two 
or  three  inches  ;  it  is  least  when  the  fracture  consists  of  a  slight  impac- 
tion of  the  neck  into  the  head  or  the  great  trochanter,  greatest  when  the 
trochanteric  region  is  comminuted  by  impaction  of  the  neck,  the  capsular 
insertion  torn,  and  the  shaft  left  free  to  be  acted  upon  by  all  the  muscles 
passing  from  the  pelvis  to  the  lower  limb ;  the  fracturing  force  also  may 
have  driven  it  upwards.  In  fractures  of  the  narrow  part  of  the  neck, 
the  periosteum  and  retinacula  may  remain  in  great  part  untorn,  and  the 
displacement  is  proportionately  slight ;  so  long  as  the  capsule  is  attached 
to  the  outer  fragment  the  displacement  can  hardly  exceed  1^  inch,  and 
interlocking  of  the  surfaces  may  keep  it  under  ha^f  an  inch.  In  these 
cases,  however,  it  is  not  uncommon  for  the  shortening  to  increase  con- 
siderably during  the  first  week  or  so,  owing  to  undoing  of  impaction 
or  interlocking,  or  to  rupture  by  muscular  action,  manipulation,  or  an 
attempt  to  walk,  of  bands  softened  by  inflammation  ;  whilst  in  fractures 
towards  the  base  of  the  neck,  the  shortening  usually  reaches  its  maximum 
at  once.  It  is  said  that  gradual  shortening  of  one  to  two  inches  during 
the  six  months  following  the  injury  may  result  from  interstitial  absorp- 
tion of  the  neck. 

There  are  several  methods  of  ascertaining  the  amount  of  shorten- 
ing. In  all  the  patient  should  be  lying  with  the  limbs  symmetrically 
placed.  The  easiest  plan  is  to  bring  the  limbs  together  in  the  mid- 
line, and  see  if  the  internal  malleoli  are  on  the  same  level,  making  sure 
also  that  there  is  no  tilting  of  the  pelvis,  i.e.  that  the  anterior  iliac 
spines  are  in  the  same  horizontal  plane.  Greater  accuracy  is  attained 
by  measuring  from  the  anterior  spines  to  the  internal  or  external 
malleoli.  To  prove  that  the  neck  is  broken  it  is  necessary  to  show  that 
the  trochanter  has  risen  towards  the  iliac  crest.  Simple  vertical  measure- 
ment from  the  crest  to  the  trochanter  will  not  do,  as  the  latter  has  been 
driven  back  towards  a  higher  part  of  the  crest  as  well  as  upwards. 
Nelaton's  line,  from  the  anterior  spine  to  the  most  prominent  point 
(vague)  of  the  tuber  ischii,  normally  touches  the  top  of  the  trochanter 
when  the  thigh  is  neither  ad-  nor  ab-ducted.  But  the  most  accurate 
method  is  by  means  of  Bryant's  triangle  :  a  vertical  is  dropped  from  the 
anterior  spine,  and  from  this  the  distance  to  the  trochanter  is  measured 
upon  each  side ;  rotation  in  or  out  is  measured  by  the  base  line  from 
the  spine  to  the  trochanter. 

Eversion  has  been  explained  above  ;  when  the  fragments  are  loose, 
the  foot  naturally  rotates  out.  Inversion  sometimes  occurs  instead  of 
eversion.  In  unimpacted  fractures  it  may  be  accidental,  and  the  foot  is 
easily  made  to  roll  out ;  but  when  it  is  fixed  it  is  probably  due  to  an  un- 
usual direction  of  the  fracturing  force,  e.g.  to  a  fall  on  the  hinder  part  of 
the  hip  with  the  foot  inverted.  In  some  cases  it  has  been  impossible  to 
undo  this  deformity  by  such  force  as  could  be  safely  used. 

Diagnosis.— The  possibility  of  shortening  from  previous  injury 
or  from  rheumatoid  arthritis,  upon  which  an  injury  to  the  hip  has 
been  superadded,  must  be  remembered.    A  simple  severe  contusion 
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sometimes  causes  complete  eversion  and  helplessness  of  the  limb,  with  a 
good  deal  of  bruising  and  pain  about  the  hip.  Fracture  will  be  elimi- 
nated by  the  absence  of  shortening  and  crepitus,  and  the  possibility  of 
effecting  completely  passive  inversion.  It  is  said  that  gradual  absorp- 
tion of  the  neck  of  the  femur  may  result  from  such  injuries  and  give 
rise  to  actions  for  malapraxis.  The  defence  must  rest  upon  the  absence 
of  signs  of  fracture,  and  reference  to  cases  in  which  the  absorption  is 
said  to  have  occurred.1  From  dislocation  on  to  the  pubes  cervical 
fractures  with  eversion  are  distinguished  by  the  absence  of  swelling  due 
to  the  displaced  head,  and  by  signs  of  fracture — crepitus,  abnormal 
mobility ;  fractures  with  inversion  differ  similarly  from  dorsal  dislo- 
cations.  The  diagnosis  from  fracture  of  the  acetabulum  with  entry 
of  the  femoral  head  into  the  pelvis  is  best  made  by  absence  of  all 
irregularity  of  the  inner  surface  of  the  pelvis  upon  examination  by 
rectum. 

As  to  the  diagnosis  between  intra-capsular  (narrow  part  of  neck)  and 
extra-capsular  (base  of  neck)  fractures,  a  positive  diagnosis  of  an  extra- 
capsular injury  is  possible  only  in  cases  in  which  great  immediate 
shortening,  comminution  of  the  great  trochanter,  rotation  of  the  tro- 
chanter upon  the  axis  of  the  shaft,  or  the  presence  of  a  distinct  bony 
mass  in  the  outer  part  of  Scarpa's  space  (the  angle  formed  by  bending  of 
the  neck),  is  present.  When  the  swelling  has  subsided,  the  trochanter 
will  be  found  thickened  by  external  callus  and  matting  of  soft  parts  in 
extra-capsular  fractures.  Guesses  as  to  the  state  of  matters  may  be 
made  on  the  following  grounds  : — 

Extra-capsular  fracture  is  probable  :  from  great,  direct  violence, 
indicated  by  bruising,  swelling,  and  shock  ;  in  persons  under  50  and 
in  strong  and  healthy  men  above  that  age  ;  whenever  the  immediate 
shortening  is  over  one  inch. 

Intra-capsular  fracture,  on  the  other  hand,  generally  results  from 
slight  and  indirect  violence,  with  slight  local  and  general  symptoms ; 
in  persons,  especially  women,  over  50 ;  and  the  immediate  shortening 
is  usually  about  half  an  inch.  There  is  no  late  or  early  thickening 
about  the  trochanter. 

Firmly  impacted  fractures  are  indicated  by  shortening  under 
one  inch,  retention  of  more  or  less  power  over  the  limb,  and  inability 
to  invert  completely  ;  they  generally  result  from  direct  violence.  En- 
largement of  the  trochanter  shows  the  injury  to  have  occurred  at  the 
base. 

Prognosis. — In  the  young,  strong,  and  healthy,  even  severe  injuries 
of  this  kind  are  generally  recovered  from  ;  but  in  the  aged,  it  is  no 
uncommon  thing  for  a  fracture,  due  to  slight  violence  only,  to  prove 
fatal,  and  usually  by  hypostatic  pneumonia  or  bed-sores,  whilst  more 
severe  injuries  kill  by  shock.  As  to  the  limb,  it  may  be  said  that  extra- 
capsular fractures  almost  always  unite  by  bone,  and  that  the  tendency 
to  union  of  any  kind  diminishes  as  the  head  is  approached,  owing  to  the 
difficulty  in  obtaining  and  maintaining  contact  of  the  comparatively 
small  broken  surfaces,  and  to  the  very  imperfect  nourishment  of  the 
upper  fragment.  As  a  rule  intra-capsular  fractures  do  not  unite  at  all, 
or  there  is  loose  fibrous  union ;  sometimes  it  is  firm,  very  rarely  bony* 

1  Smith,  op.  cit. ;  Canton,  On  Interstitial  Absorption  of  the  Neck  of  the  Femur  from 
Bruise,  &c.  Med.  Gaz.,  Aug.  11,  1848  ;  Norris,  Boston  Med.  and  Surg.  Jou?n„  1838, 
p.  368,  mentions  complete  absorption  of  the  humerus  in  a  lad  of  18  who  broke  the  bone 
near  the  middle  five  weeks  after  a  previous  fracture  at  same  spot ;  Agnew,  Surgery. 
vol.  i.,  p.  746,  saw  half  the  humerus  disappear  in  eight  years  after  a  fracture. 
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Impaction  favours  the  latter.  The  head  preserves  its  vitality  perfectly, 
and  when  no  union  occurs,  may  become  hollowed  out  and  eburnate'd  as 
a  socket  for  the  stump  of  a  neck,  which  progressively  atrophies.  Lame- 
ness practically  always  results  from  these  injuries,  sometimes  it  is  very 
great ;  the  foot  may  be  much  everted,  and  the  hip  often  remains  sensitive 
and  painful ;  in  many  cases  the  patient  gets  about  well  with  a  stick  and 
a  high  sole.  Bigelow  figures  a  specimen  of  cervical  fracture  showing 
that  the  weight  of  the  body  may  be  borne  in  walking  by  the  ilio-femoral 
ligament  and  the  obturator  internus,  each  hypertrophied. 

(2.)  Oblique  fracture  through  the  great  trochanter  (Fig.  90) 
may  occur  at  any  period  of  life,  but  is  rare.  The  following  signs  have 
been  described :  eversion,  about 
1 1  inch  shortening,  and  the  shaft 
of  the  bone  felt  separated  from  and 
posterior  to  the  trochanter  which  is 
attached  to  the  neck.  This  frac- 
ture unites  readily  by  bone. 

Treatment,  that  for  fracture 
of  the  neck. 

(3.)  Fracture  of  the  great 
trochanter  results  from  direct 
violence,  and  may  occur  before  or 
after  18,  at  which  age  the  epi- 
physis unites  to  the  shaft.  At 
first  standing  or  walking  may  be 
little  interfered  with,  but  they 
soon  become  painful ;  there  is  no 

shortening,  no  crepitus,  may  be      ^  90>_Oblique  fracture  thruugh  the 
eversion,  and  the  fragment  has  been  trochanter  major, 

felt  loose.    Union  will  be  fibrous, 

and  would  probably  occur  best  with  the  limb  well  abducted  and  rotated  out. 

(4.)  Fractures  of  the  shaft,  (a)  upper  end,  just  below  the  small 
trochanter. — There  is  usually  much  deformity  from  tilting  forward 
and  outward  of  the  upper  fragment,  the  ilio-psoas  causing  its  forward 
displacement,  whilst  the  lower  fragment  is  drawn  up  and  back  by  the 
hamstrings  and  gluteus  maximus. 

(b)  Xttiddle  portion. — As  the  upper  end  is  departed  from,  the  ten- 
dency to  displacement  of  it  becomes  less,  but  the  action  of  the  hamstrings 
and  other  long  muscles  is  unimpaired ;  if  the  fragments  are  interlocked, 
an  angle  forwards  and  outwards  usually  forms  ;  if  longitudinal  displace- 
ment is  possible,  shortening  is  marked. 

(c)  Lower  end,  supra-condyloid ;  and  separation  of  the 
epiphysis,  which  unites  at  25.  Sometimes  there  is  little  or  no  dis- 
placement ;  but  shortening  may  arise  in  oblique  fractures,  or  from 
impaction  of  the  upper  into  the  lower  fragment.  Karely  the  lower  frag- 
ment is  flexed  by  the  gastrocnemius  upon  the  tibia.  The  latter  displace- 
ment may  be  overlooked  unless  examined  for,  the  results  being  non- 
union, great  lack  of  steadiness,  and  annihilation  of  the  movements  of 
the  knee,  or  sloughing  of  the  skin  over  the  point  of  the  displaced  bone. 
Ordinarily  the  fragments  remain  parallel,  but  the  lower,  together  with 
the  tibia,  drops  back  and  is  drawn  upwards. 

(5.)  Fractures  of  the  condyles. — There  are  T-fractures,  like 
those  of  the  lower  end  of  the  humerus.  They  may  be  due  to  direct 
violence  or  to  driving  of  the  shaft  of  the  femur  between  the  condyles ; 
either  condyle  may  be  displaced  backwards,  the  tibia  rotating  with  it ; 
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the  upper  fragment  may  penetrate  the  skin,  or  the  popliteal  vessels 
may- be  injured  by  the  lower.  Sometimes  only  one  condyle  is  broken 
off  and  is  but  little  displaced.  Much  effusion  into  the  joint  follows,  rarely 
suppuration  ;  stiffness  is  always  likely  to  result. 

Treatment. — There  is  a  very  large  number  of  methods  by  which 
fractures  of  the  femur  may  be  treated  ;  some  are  applicable  to  fractures 
of  one  kind,  others  to  fractures  of  a  different  sort. 

In  the  treatment  of  fractures  of  the  neck  we  must  be  careful  not 
to  do  more  harm  than  good  by  efforts  to  reduce  shortening  and  eversion ; 
in  unimpacted  fractures  endeavours  may  be  made  in  this  direction.  The 
object  of  treatment  is  to  immobilise  the  fragments,  and  keep  them  in  the 
closest  possible  contact  until  the  strongest  attainable  union  has  occurred  ; 
but  the  occurrence  of  bed-sores  or  of  hypostatic  pneumonia  may,  in  the 
aged  and  feeble,  render  it  necessary  to  get  the  patient  up  in  some  fixed 
apparatus  one  to  two  weeks  after  the  accident — the  preservation  of  life 
comes  before  the  preservation  of  the  function  of  a  limb.  In  all  cases  of 
fracture  of  the  femur  the  patient  should  lie  on  a  thin  mattress  placed 
upon  boards,  that  the  pelvis  may  not  sink  into  a  hollow.  A  fracture  bed 
(p.  238)  is  always  useful. 

The  simplest  and  best  plan  of  treatment  for  the  aged  is  to  place  both 
limbs  on  a  double  inclined  plane,  made  of  pillows  if  the  real  thing  is  not 
at  hand,  and  to  tie  them  together  at  knee  and  ankle.  If  there  is  much 
tendency  to  shortening,  extension  may  be  made  by  fixing  the  limb  upon 
a  double  inclined  plane,  so  that  the  weight  of  the  pelvis  shall  make  more 
or  less  constant  traction  ;  or  weight-extension  from  above  the  knee 
may  be  used,  and  long  heavy  sand-bags  placed  on  each  side  of  the  limb. 
They  must  be  frequently  looked  to,  that  eversion  may  notarise  from  their 
displacement.  Syme  placed  a  sheet  over  both  limbs,  not  including  the 
feet,  and  fastened  it  to  the  bedsides ;  over  this  he  placed  sand-bags  as 
above.  Some  surgeons  make  extension  by  Liston's  long  splint  (see  be- 
low) ;  it  is  most  uncomfortable,  the  perineal  band  often  causes  sores,  and 
elevation  of  the  trunk  is  impossible.  Where  the  latter  is  not  desired, 
Desault's  long  splint  and  weight  extension  maybe  used.  Lastly,  exten- 
sion may  be  made  by  oblique  traction  from  a  Smith's  anterior  splint  or 
a  Hodgen's  splint  fixed  to  the  thigh ;  these  are  excellent. 


Fig.  91. — Liston's  long  splint. 


Fractures  of  the  shaft  are  commonly  treated  by  Liston's  long 
splint  (Fig.  91).  It  is  a  half -inch  deal  board  four  inches  wide  for  an  adult, 
narrower  and  lighter  for  a  young  person.  It  should  reach  from  just  below 
the  axilla  to  five  inches  below  the  foot.  At  its  upper  end  it  has  two  holes, 
and  at  its  lower  end  two  deep  notches.  It  must  be  well  padded,  and  the 
perineal  band  is  then  put  in  place,  its  tapes  being  passed  through  the 
hole  at  the  upper  end  of  the  splint.    The  dorsum  of  the  foot  being  well 
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padded,  conveniently  by  having  the  splint  pad  long  enough  to  turn  in 
over  it,  the  foot  is  fixed  to  the  splint  by  a  firm  figure-8  bandage,  the 
lower  loops  of  which  pass  alternately  through  the  anterior  and  posterior 
notches,  the  upper  round  the  ankle  and  splint.  The  bandage  being 
fixed,  extension  is  made  upon  the  foot  and  splint,  till  the  length  of  the 
limb  is  satisfactory,  and  the  perineal  band  is  then  tightened ;  thus 
counter-extension  is  maintained.  The  bandage  is  now  carried  up  to  the 
seat  of  fracture.  A  broad  body  bandage  is  next  fixed  to  the  splint  above 
the  hip,  and  carried  behind  the  back  and  round  the  body  firmly  two  or  three 
times ;  this,  and  proper  width  of  the  splint,  counteract  its  tendency  to 
ride  forward.  Lastly,  eversion  is  prevented  by  slipping  the  lower  end  of 
the  splint  into  an  interval  between  two  rectangular  brackets  fixed  to  a 
narrow  plank  eighteen  inches  long,  tied  to  the  bed  by  a  hole  at  each  end. 

The  whole  apparatus  is  very  uncomfortable  ;  the  perineal  band  galls, 
and  tends  to  cause  displacement  of  the  upper  fragment ;  the  thigh 
bandage  tends  to  draw  the  fragments  out  towards  the  splint ;  and  it  is 
difficult  to  keep  the  splint  in  place. 

Sir  W.  Fergusson  improved  matters  considerably  by  making  counter- 
extension  from  a  strong  jean  belt  fitted  accurately  to  the  upper  third 
of  the  opposite  thigh ;  from  this  a  band  extends  back  and  front  to  the 
upper  end  of  the  splint.  This  also  draws  the  splint  towards  the  body ; 
but  unfortunately  the  opposite  thigh  is  not  a  fixed  point. 

Desault's  original  long  splint  is  much  better  than  Liston's  modifica- 
tion. It  is  a  plank  of  the  above  measurements  used  simply  to  prevent 
movement  of  the  hip  and  knee  and  eversion  of  the  limb.  The  fragments 
are  kept  in  place  by  four  short  splints  placed  round  the  thigh  and 
buckled  to  the  limb  above  and  below  the  fracture ;  weight  extension  is 
used  if  any  is  required ;  and  the  limb  is  best  fixed  to  the  splint  by 
means  of  a  small  sheet,  fastened  to  the  splint,  carried  beneath  the  limb 


Pig.  92—  Smith's  anterior  splint,  from  Hamilton's  'Military  Surgery,'  New  York,  1865  . 

and  round  again  to  the  splint,  drawn  tight  everywhere,  and  fixed  with 
drawing-pins.  In  many  cases  short  side  splints,  weight  extension,  and 
sand-bags  give  an  excellent  result. 

When  the  fracture  is  high  up,  and  the  upper  fragment  tilted  forward, 
the  lower  fragment  must  be  raised  to  its  level  by  some  kind  of  double 
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inclined  plane  with  extension.  The  ordinary  double-inclined  plane  may 
be  used,  but  is  cumbersome  and  in  the  way.  Nathan  Smith's  anterior 
splint  (Fig.  92)  is  much  better ;  it  is  made  of  bent  telegraph  wire,  with 
cross  pieces  opposite  the  leg  and  thigh,  by  means  of  which  the  limb  is 
slung  at  the  proper  height,  and  extension  is  made  by  having  the  point  of 
suspension  beyond  the  foot,  the  bed  being  raised.  The  splint  is  fixed 
to  the  limb  by  a  roller  or  by  strips  of  bandage  passing  beneath  it  from 
bar  to  bar.  Hodgen's  splint  is  similar  in  principle,  but  the  parallel 
bars  run  alongside  the  limb  instead  of  in  front  of  it.  The  foot  is  tied 
to  the  lower  end  of  the  splint  by  means  of  a  stirrup,  and  the  limb  rests 
upon  strips  of  bandage  passed  beneath  it  from  bar  to  bar.  Extension 
is  made  as  with  Smith's  splint.  Either  of  these  splints  permits  the 
exposure  of  a  posterior  wound  with  the  least  possible  disturbance. 
When  this  is  not  required,  the  ordinary  Maclntyre  splint  bent  to  a  suit- 
able angle  may  be  applied  and  slung. 

When  a  Thomas's  knee  splint  which  fits  moderately  well  is  at  hand, 
it  is  the  most  comfortable  plan  of  treating  fractures  of  the  shaft  of  the 
femur  in  all  but  the  youngest  patients.  Short  splints  are  buckled  round 
the  thigh,  and  stout  papers,  like  the  'Field,'  folded  in  four,  make  very 
good  ones,  requiring  no  padding.  Extension,  elastic  or  fixed,  is  easily  made 
from  the  foot  piece,  and  the  limb  is  supported  by  strips  of  bandage.  The 
foot  can  be  slung  at  any  height  to  meet  tilting  of  the  upper  fragment. 

A  fracture  of  the  shaft  in  young  children  is  very  difficult  to  treat  on 
account  of  their  small  size  and  restlessness.  In  very  young  children  no 
plan  can  compare  with  that  used  at  Guy's,  which  may  be  called  vertical 
extension.  It  is  best  made  by  means  of  a  weight  and  stirrup  running- 
well  on  to  the  thigh ;  the  block  through  which  the  cord  runs  is  vertically 
above  the  hips,  and  the  weight  must  be  sufficient  to  maintain  the  length 
of  the  limb  thoroughly.  The  child  can  then  be  lifted  for  purposes  of 
cleanliness  without  any  fear  of  displacement ;  or  both  legs  may  be  rigidly 
tied  to  a  crossbar,  so  that  the  pelvis  is  very  slightly  raised  from  the  bed. 

For  children  of  four  or  five,  Hamilton's  double  long  splint,  with  a 
cross  bar  at  the  lower  end,  acts  well.  Both  limbs  are  secured,  short  side 
splints,  and  weight  extension  if  necessary,  being  used.  The  child  can  be 
lifted  and  turned  at  pleasure. 

In  supra -condyloid  fractures,  in  which  the  lower  fragment  is  drawn 
strongly  back  into  the  ham  by  the  gastrocnemius,  the  ordinary  practice 
is  to  treat  the  fracture  by  some  form  of  double  inclined  plane.  The  ob- 
jection to  this  is  that  these  fractures  often  implicate  the  joint,  and,  if 
ankylosis  occurs,  a  flexed  position  of  the  knee  will  be  most  unfavourable. 
It  is  probably  better  to  divide  the  tendo  Achillis,  and  to  use  the  long 
splint  with  weight  extension,  which  treatment  yielded  good  results  in 
three  cases  (Treves,  '  Brit.  Med.  Journ.,'  1883,  vol.  i.  p.  306). 

Fractures  of  the  femur  are  best  kept  in  bed  until  there  is  no  longer 
any  tendency  to  displacement,  i.e.  six,  eight,  or  ten  weeks.  Even  then 
it  may  be  necessary  to  apply  some  supporting  hip-splint  of  starch,  plaster, 
or  leather,  and  to  sling  the  limb  by  a  bandage  passing  round  the  neck 
and  under  the  foot,  whilst  the  patient  gets  about  on  crutches.  Until 
there  is  no  danger  of  shortening  this  sling  should  not  be  used.  In  old 
people  and  others  whom  it  may  be  desirable  to  get  out  of  bed  before 
union  has  occurred,  a  Thomas'  hip  splint  applied  with  plaster  bandages 
will  give  the  best  result ;  the  patient  walks  on  a  patten  with  crutches. 
If  this  cannot  be  obtained,  the  whole  limb  may  be  put  up  in  starch 
or  water-glass,  finishing  above  with  a  hip  spica ;  the  splint  must  be 
strengthened  round  the  hip  with  strips  of  mill-board,  tin,  &c. 
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Fracture  of  the  patella  is  of  two  kinds,  according  as  it  is  caused  : 
{1)  by  muscular  action ;  (2)  by  direct  violence. 

1.  Fracture  of  the  patella  by  muscular  action  generally 
occurs  thus  :  A  person  perhaps  misses  a  step  in  going  downstairs, 
or  misses  his  footing  after  a  leap,  and  makes  a  strong  effort  to  save  him- 
self from  falling ;  the  knee  is  bent,  and  the  patella  lies  on  the  convex  sur- 
face of  the  condyles ;  the  sudden  contraction  of  the  rectus  snaps  it  across. 

Signs. — The  patient  feels  and  often  hears  a  sudden  snap,  falls  to 
the  ground,  and  has  much  difficulty  in  rising,  being  unable  to  straighten 
the  knee.  Once  up  and  resting 
on  the  limb,  the  patient  may 
discover  that  he  can  walk  back- 
wards, dragging  the  injured  limb 
back  after  the  sound  one.  The 
surgeon  finds  the  joint  swelling 
from  effusion  of  fluid,  and  it  may 
become  very  tense  ;  there  is  a 
transverse  interval  usually  at  or 
■below  the  middle  of  the  patella, 
varying  in  width  from  a  just  per- 
ceptible chink  to  a  gap  two  or 
three  inches  wide,  and  increased 
by  bending  the  knee. 

Mode  of  union.  —  After 
ordinary  treatment  by  splints, 
bandages,  &c.,bony  union  is  very 
rare  ;  close  fibrous — under  half  an 
inch — is  perhaps  the  rule,  but  it 
may  be  long  and  weak  from  the 
first ;  in  other  cases  again  when, 
after  six  or  eight  months  of  treat- 
ment, the  patient  is  allowed  to 
bend  his  knee,  an  originally 
short  fibrous  bond  stretches,  the 
fragments  separate  more  or  less 
widely,  power  of  straightening  the 
knee  and  of  keeping  it  straight  is, 
as  a  rule  (to  which  there  are  a  few 
striking  exceptions),  proportion- 
ately lost,  and  the  patient  is 
lame  and  in  constant  danger  of 
falling  and  of  refracturing  the 
patella,  or  of  breaking  the  oppo- 
site one.  In  cases  of  refracture, 
the  fibrous  bond  does  not  usually 
yield,  but  it  tears  off  a  fresh  bit 
of  bone,  usually  from  the  lower  fragment. 

Fig.  94,  A,  shows  the  fragments  united  by  short  fibrous  union.  In 
B  the  fragments  are  close  together  and  equally  everted ;  in  C  they  are 
widely  separate,  and  the  lower  only  is  everted.  Mr.  W.  Adams  has  shown 
that  in  the  cases  in  which  patients  recover  with  wide  separation  of  the 
fragments  (in  some  cases  as  much  as  four  or  five  inches),  there  is  no 
ligamentous  union  at  all,  the  fragments  being  held  together  by  the  sub- 
cutaneous fascia  in  a  thickened  condition  ;  so  that  what  is  commonly 
called  union  by  a  long  ligament  is  in  reality  no  union  at  all. 


Fig-.  93.— An  old  fracture  of  the  patella,  with 
wide  separation  of  the  fragments.  The 
patient  fractured  the  hone  twice.  The 
first  time  he  was  treated  with  bandages, 
&c,  to  bring  the  broken  parts  together, 
and  they  united  well.  The  second  time 
the  limb  was  laid  in  an  easy  position 
without  bandages.  The  result  is  here 
shown :  the  upper  fragment  high  up  in 
front  of  the  femur  ;  the  lower  one  down 
in  front  of  the  tibia;  the  power  of  ex- 
tending the  joint  lost.  When  the  knee  is 
bent,  as  in  the  above  cut,  the  condyles  of 
the  femur  are  seen  with  the  skin  tightly 
stretched  over  them. 
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Mr.  Adams  supposes  that  the  fascia  adheres  to  the  surface  of  an 
everted  fragment  as  in  C,  or  to  both,  as  in  B,  and  thus  prevents  further 
union.  There  are  also  cases  of  short  fibrous  union  which  subsequently 
stretch. 

The  causes  of  non-union  appear  to  be  separation  of  the  fragments 
by  muscular  action,  by  effusion  into  the  joint,  and  by  their  resting  upon 
the  convex  surface  of  the  femur,  which  tilts  forward  the  broken  surface 
of  the  lower  fragment  more  especially,  and  by  the  intervention  of  clot 
and  torn  tissue  between  the  fragments.  Some 
surgeons  deny  the  effect  of  muscular  action,  attri- 
buting the  separation  to  effusion  (Hutchinson, 
Heath).  It  seems  fairly  certain  that  both  are 
causes  of  separation. 

Treatment. — The  simplest  plan  is  first,  byjposi- 
tion,  to  relax  the  muscles  which  tend  to  separate  the 
fragments.  With  this  view,  raise  the  patient's  body 
on  a  bed-rest  to  an  angle  of  45°  with  the  bed,  and  the 
injured  limb,  straightened  upon  a  well-padded  back- 
splint,  also  to  45°;  thus  are  relaxed  the  rectus, crureus, 
and  vasti.  Secondly,  to  bring  the  fractured  surfaces 
into  as  close  apposition  as  possible,  it  is  necessary, 
first,  to  prevent  effusion,  or  remove  it  if  already  pre- 
sent. It  may  be  prevented  by  rolling  elastic  webbing- 
round  the  joint,  or  by  the  immediate  application  of 
a  plaster  splint  over  wool,  from  the  foot  to  the 
groin  (C.  Heath),  and  these  also  prevent  tilting  ;  it 
may  be  drawn  off  by  aspiration,  repeated  if  neces- 
sary, unless  coagulation  has  occurred.  In  some 
cases  separation  is  slight,  and  position  and  a 
simple  splint  are  sufficient  ;  in  others  much  in- 
genuity is  expended  in  endeavouring  to  draw  the 
A  figure-8  bandage  or  strapping  is  the  commonest 
plan,  and  is  used  with  Wood's  splint  (Fig.  95),  which  is  typical  of  many. 

This  is  a  straight  light  iron  splint,  provided  with  two  movable  hooks 
behind  the  knee.    Over  these  the  folds  of  a  figure-8  bandage  are  passed, 


Pig.  94.— See  Mr.  W. 
Adams's  paper  in 
'  Pathological  Tran- 
sactions,' vol.  ii.  p. 
254. 

fragments  together. 


Pig.  95.— Wood's  splint  for  fractured  patella,  applied. 

including  in  each  opposite  loop  one  of  the  broken  fragments  and  drawing 
them  together.  In  emergencies  the  same  mechanical  effect  may  be  ob- 
tained by  a  straight  broad  splint  of  wood,  well  padded  and  placed  behind 
the  limb.  Notches  may  be  made  with  a  saw  in  the  edge  of  the  splint  at  the 
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proper  places  for  fixing  the  figure -8  folds  of  bandage,  or  two  stout  nails  or 
screws  may  be  placed  behind  in  the  places  of  the  hooks  in  Wood's  splint. 

Figure-8  straps  and  bandages  applied  only  above  and  below  the 
fragments  tend  to  increase  their  eversion ;  pressure  should  therefore  be 
made  uniformly  over  the  joint.  It  is  doubtful  whether  Figure-8  straps 
ever  do  much. 

Very  good  results  are  obtained  by  the  use  of  an  immovable  splint 
from  the  first,  the  patient  being  allowed  after  a  week  to  go  about  on 
crutches  with  the  limb  slung. 

The  apparatus  should  be  worn  for  two  months,  and  should  then  be 
changed  for  a  leather  knee-cap,  preventing  flexion,  which  must  be  worn 
for  four  months  more  ;  then  the  patient  may  begin  to  bend  the  knee. 
Sometimes  movement  is  quickly  recovered  ;  at  others  there  seems  almost 
complete  ankylosis.  To  remedy  this  an  india-rubber  accumulator  may 
be  worn  constantly  behind  the  knee ;  then,  perhaps,  the  bond  of  union 
will  stretch. 

Thomas  recommends  the  use  of  his  knee-splint  applied  as  usual, 
with  extension ;  a  piece  of  elastic  webbing  is  sewn  to  the  bandage  round 
the  leg,  and  then  moderately  stretched  and  stuck  on  to  the  skin  of  the 
thigh  by  lead  plaster  on  its  under  surface.  Constant  traction  on  the 
skin  is  thus  obtained,  and  slight  pressure  on  the  fragments  to  prevent 
eversion.  The  patient  walks  about  after  the  first  few  days.  It  must  be 
worn  at  least  nine  months,  and  it  may  be  two  years  before  movement  is 
restored  to  the  joint ;  but  Thomas  does  not  interfere  with  nature. 

Mechanically,  the  most  effective  instrument  for  treating  fractured  pa- 
tella is  Malgaigne's  hooks  (Fig.  96).  Two  of  these  are  fixed  into  the  tendon 
at  the  upper  edge  of  the  bone,  and  two  into  the  lower, 
and  they  can  be  brought  and  kept  in  apposition  by 

\  the  screw.  If  properly  applied  they  cannot  pene- 
trate the  bone  nor  wound  the  joint.  They  may  be  kept 
in  six  weeks  to  insure  bony  union.  Malgaigne  had 
treated  (1853)  about  eleven  patients,  producing  bony 
union,  with  no  bad  results.  In  several  cases  treated 
in  the  London  hospitals,  however,  erysipelatous  in- 

|  flammation  and  burrowing  of  matter  from  the  wounds 

\  have  endangered  both  the  limb  and  life  of  the  patient 
after  the  use  of  Malgaigne's  apparatus. 

In  view  of  the  length  of  time  occupied  in  the 
above  treatment,  and  of  the  frequently  unsatisfactory 
results,  and  of  the  dangers  of  Malgaigne's  hooks  as 
ordinarily  used,  Lister  has  proposed  to  treat  recent 
fractures  of  the  patella  by  opening  the  joint  and 

|  wiring  the  fragments  together  ('  Brit.  Med.  Journ.,' 
Nov.  3,  1883),  with  the  proviso  that  no  one  shall 
attempt  the  operation  who  does  not  feel  certain  that 
he  will  keep  the  wound  aseptic.  The  operation  is 
thus  performed.  A  two-inch  incision  is  made  down 
the  middle  of  the  patella,  having  its  centre  opposite 

the  fracture,  and  deepened  till  the  joint  is  opened  it'^Maigaif ne'l 
„ .  -i   ,  n      „    '  •  1.Jp,1        1       i         hooks  for  fractured 

and  tne  fragments  bare  m  the  line  of  the  wound.  patella. 
All  fluid  is  pressed  from  the  joint,  and  clot,  &c, 
scraped  from  the  fractured  surfaces.    With  an  ordinary  brad-awl  oblique 
holes  are  now  made  from  the  superficial  to  the  fractured  surfaces  at  ' 
points  as  nearly  as  possible  corresponding,  and  a  piece  of  silver  wire,  in. 
thick,  is  pushed  into  each  hole  as  the  awl  is  withdrawn ;  a  hollow 
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needle  like  Thomas's  (Fig.  78,  b)  would  greatly  facilitate  its  passage 
through  the  second  fragment.  A  pair  of  dressing  forceps  is  next  pushed 
from  the  deepest  part  of  the  joint  on  the  outer  side  through  to  the  skin, 
•cut  down  upon,  opened  so  as  to  tear  a  free  passage,  and  then  a  short 
drainage  tube  is  pulled  into  the  joint  as  they  are  removed.  The  frag- 
ments are  now  drawn  strongly  together  by  pulling  on  the  wire  with 
sequestrum  forceps,  and  the  wire  is  then  twisted  through  more  than  half 
a  circle  (Fig.  44),  its  ends  cut  short,  and  the  two  hooks  hammered  down. 
The  skin  wound  is  sewn  up  closely.  Passive  movement  should  be  begun  on 
the  third  day,  and  the  patient  may  be  discharged  walking  in  six  weeks. 

The  results  of  this  operation  will  vary  with  the  skill  of  the  surgeon 
in  the  use  of  antiseptics.  Of  20  completed  cases  collected  by  Turner 
('  Clin.  Soc.  Proc.,'  1883),  union  seemed  bony  in  all  but  1 ;  movement  was 
perfect  or  good,  most  of  the  patients  being  able  to  kick  strongly,  in  16, 
although  2  of  these  suppurated ;  in  1  union  was  fibrous ;  and  in  3,  more 
or  less  complete  ankylosis  resulted.  One  of  the  latter  was  again  broken, 
the  teguments  also  yielding,  and  the  compound  fracture  required  resec- 
tion of  the  knee.  A  similar  case  of  refracture  has  occurred.  It  is  probable 
that  imperfect  apposition  of  the  fragments  caused  weak  union,  hence  the 
necessity  for  great  care  in  bringing  the  fragments  accurately  together. 

The  clangers  to  life  and  limb,  then,  are  at  least  as  obvious  as  the  advan- 
tages of  the  operation.  Each  surgeon  must  decide  for  himself  whether 
and  when  he  will  undertake  it,  so  much  depends  upon  his  general  success 
in  keeping  wounds  aseptic.  We  think  that  it  should  not  be  done  in  recent 
cases  without  strong  special  reasons  ;  for  even  Lister  cannot  be  certain 
of  asepsis. 

But  in  the  treatment  of  old  fractures  with  long  union  or  none,  and 
disabled  limbs,  all  are  agreed  that  the  above  operation  is  the  proper 
treatment.  In  these  cases  it  is  sometimes  extremely  difficult  to  bring  the 
fragments  into  contact ;  in  one  case  they  were  left  one  inch  apart  after 
division  of  all  strong  tendons  and  bands  around  (Jordan  Lloyd).  Of 
28  completed  cases  (Turner,  Zoc.  cit.),  there  were  2  deaths  from  pyasmia 
and  acute  septicaemia,  the  latter  after  amputation  for  acute  suppu- 
ration in  the  joint ;  in  9  cases  complete,  and  in  3  partial,  ankylosis  re- 
sulted, more  or  less  suppuration  occurring  in  all  but  1  of  each  kind ; 
in  1  the  operation  was  abandoned,  as  the  fragments  could  not  be  drawn 
together  ;  in  1  the  union  was  obviously  fibrous,  1  broke  again  during  pas- 
sive movement,  but  was  ultimately  improved,  and  in  11  the  result  was 
good.  All  except  those  that  died  were  benefited,  as  their  joints  were 
previously  useless,  but  many  evidently  were  in  considerable  danger. 
Doubtless  the  results  will  improve  as  surgeons  become  more  experienced 
in  antiseptic  treatment. 

If  acute  inflammation  or  suppuration  occur  during  simple  treat- 
ment or  after  wiring,  employ  the  treatment  for  suppurative  arthritis. 

2.  Fracture  by  direct  violence  is  generally  comminuted,  rarely 
longitudinal.  There  is  usually  much  inflammation,  but  not  much  separa- 
tion of  fragments ;  so  that  immobilisation  of  the  joint  in  the  straight 
position,  and  relaxation  of  muscles,  suffice  until  inflammation  has  been 
subdued.    Then,  if  desirable,  an  immovable  splint  may  be  applied. 

If  there  is  any  injury  of  the  skin,  render  it  aseptic,  and  wrap  the 
joint  in  a  large  quantity  of  salicylic  wool  with  uniform  pressure. 

3.  Compound  fractures  may  be  treated  by  wiring  of  the  fragments, 
unless  the  other  bones  of  the  joint  are  comminuted,  when  excision  will 
be  necessary,  or  amputation  if  the  soft  parts  are  torn  away  or  the  popli- 
teal vessels  injured.    If  the  facilities  for  antiseptic  treatment  are  slight, 
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and  it  is  necessary  that  the  patient  should  be  transported  any  considerable 
distance,  the  surgeon  will  lean  towards  amputation  rather  than  excision, 
where  one  or  other  is  necessary. 

Fractures  of  the  leg-. — Both  bones  may  be  broken,  or  either 
tibia  or  fibula  alone ;  the  sound  bone  in  the  latter  case  acting  as  a 
splint,  tending  to  prevent  displacement  of  the  fragments  and  ren- 
dering the  diagnosis  otherwise  difficult.  These  injuries  usually  result 
from  indirect  violence,  such  as  falls  upon  the  feet,  from  which  an 
oblique  fracture  of  the  tibia  from  behind  downwards  and  forwards  at 
about  the  junction  of  the  lower  and  middle  thirds  (thinnest  point) 
usually  results ;  the  fibula  may  yield  at  the  same  level  or  near  its  neck. 
In  this  ordinary  fracture  of  the  tibia  the  upper  fragment  is  sharp  and 
pointed,  lies  immediately  beneath  the  skin,  and  is  easily  forced  through 
it  by  attempts  to  stand,  by  the  weight  of  the  unsupported  foot  if  the 
patient  is  carelessly  lifted,  or  by  action  of  the  calf-muscles.  Hence 
compound  fractures  of  the  tibia  are  more  frequent  than  of  any  other 
bone. 

But  fractures  from  direct  violence  are  not  uncommon,  the  bones 
"breaking  at  the  points  affected,  and  the  fracture  of  the  tibia  being  more 
transverse  and  often  comminuted  ;  these  injuries  too  are  often  compound, 
the  skin  being  cut  by  the  sharp  crest  of  the  tibia.  When  involving 
either  end  of  the  tibia  they  frequently  extend  into  the  joint. 

The  more  transverse  a  fracture  is,  the  less  the  displacement.  The 
long  calf  muscles  always  tend  to  cause  shortening  by  drawing  the 
lower  fragments  up  and  back ;  in  fractures  of  the  tibia  high  up  the 
quadriceps  extensor  often  seems  to  pull  the  upper  fragment  forwards. 

The  diagnosis  of  fracture  of  both  bones  is  usually  easy ;  and  the  tibia, 
being  subcutaneous,  generally  causes  no  difficulty — inability  to  stand, 
and  some  slight  irregularity,  localised  pain,  swelling,  and  tenderness 
being  found  at  a  point  not  directly  injured  even  when  the  positive 
signs  of  fracture  are  slight.  In  the  upper  two-thirds  of  the  fibula  the 
diagnosis  may  be  impossible :  pain  constantly  referred  to  one  spot  when 
the  bones  are  pressed  together  at  a  distance  from  that  spot  is  very 
significant.  The  fibula  breaks  most  commonly  about  three  inches  above 
the  malleolus. 

Treatment. — For  mode  of  reducing  displacement,  if  present,  see 
p.  207.  To  guard  against  rotatory  displacement,  the  rule  is  to  keep  the 
ball  of  the  great  toe  in  line  with  the  inner  edge  of  the  patella.  When  a  leg 
is  extended,  these  two  points  and  the  anterior  superior  iliac  spine  are 
practically  in  line.  Considerable  care  is  required  to  guard  against 
rotatory  deformity  with  certain  splints  (Arnold,  Macintyre),  which, 
whilst  they  fix  the  foot,  allow  the  femur  and  upper  fragments  to  rotate 
out ;  the  patient  then  recovers  with  the  toes  turned  in,  a  much  commoner 
deformity  than  the  converse  one.  The  ideal  splint  should  allow  the 
fragments  to  move  together,  but  not  separately. 

There  are  many  plans  of  treating  these  fractures,  the  most  generally 
-useful  being  the  immovable  splints,  Gline's  leg  splints,  Macintyre's  and 
Arnold's  splints. 

Whenever  it  is  deemed  safe  to  put  a  fracture  of  the  leg  up  in  plaster 
at  once,  there  can  be  no  better  treatment ;  if  swelling  is  at  all  feared, 
raise  the  foot  well,  or  employ  even  vertical  suspension  for  twenty-four 
to  forty-eight  hours. 

When  this  is  not  desirable,  fractures  below  the  middle  of  the  leg  are 
generally  best  treated  by  buckling  two  Cline's  splints  (each  with  a  foot- 
piece)  firmly  to  the  limb,  whilst  it  is  held  in  good  position,  and  then 
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applying  a  bandage  which  can  be  removed  without  disturbing  the  fracture. 
The  limb  may  be  slung  in  a  Salter's  cradle,  or,  if  there  is  much 
difficulty  in  preventing  upward  and  backward  displacement  of  the  lower 
fragment,  it  may  be  laid  upon  its  outer  side  with  the  hip  and  knee 
fully  bent,  and  the  knee  supported  by  a  pillow  if  necessary.  The  patient 
soon  gets  used  to  the  position,  which  relaxes  the  calf  muscles. 

In  fractures  above  the  middle  of  the  leg  it  is  necessary  to  control  the 
thigh,  the  upper  fragment  not  giving  sufficient  hold  for  the  splints.  This 
is  done  by  Macintyre's  and  Arnold's  splints.  The  hip  should  be  flexed 
and  the  knee  straightened  as  much  as  possible  to  relax  the  quadriceps 
extensor. 

Macintyre's  splint  is  very  useful  in  cases  where  displacement  is 
reduced  by  keeping  the  knee  at  a  certain  angle,  for  its  angle  can  be 


varied  at  will.  It  is  straight,  and  only  part  of  the  thigh -piece  is  shown' 
in  Fig.  97.  One  must  be  chosen  in  which  the  foot-piece  is  not  driven  by 
the  leg  to  the  end  of  the  slots  in  which  it  runs.  Then  the  foot  should 
be  sewn  into  a  close-fitting  flannel  sock  having  tapes  attached  to  the 
plantar  surface  of  the  heel ;  these  are  tied  to  a  button  on  the  under 
surface  of  the  foot-piece,  and  suspend  the  foot  to  it  at  a  proper  height 
without  making  any  special  pressure  on  the  heel.  Next  fix  the  foot 
firmly  to  the  foot-piece  by  strapping.  Now  adjust  the  angle  of  the 
splint,  see  that  there  is  no  rotatory  displacement,  and  bandage  from 
above  the  fracture  up  to  the  top  of  the  splint.  Having  thus  obtained  a 
fixed  point,  such  extension  as  maybe  necessary  is  made  by  dragging  the 
foot  and  foot-piece  downwards,  and  then  fixing  the  latter  by  screwing  up 
the  screws  upon  which  it  runs  in  the  slots.  Lastly,  a  figure-8  bandage 
round  the  foot  and  ankle  reaching  up  to  the  fracture  is  applied.  The 
splint  is  intended  to  be  fixed  to  a  block  of  wood  ;  but  this  should  never 
be  done.  It  should  always  be  slung  to  allow  the  foot  to  rotate  out  with 
the  femur.  Macintyre's  was  formerly  a  favourite  splint  for  the  treatment 
of  compound  fractures  ;  the  wound  was  left  exposed,  and  endeavours 
were  made  to  prevent  the  pads  from  becoming  soaked  with  putrid 
discharge. 

Arnold  s  splint  consists  of  a  flat  iron  foot-piece  and  back  splint 
bent  to  about  160°  opposite  the  knee.  The  limb  is  fixed  to  this  (properly 
padded),  and  then  a  padded  wooden  splint  is  buckled  on  each  side  of  the 
leg.  The  apparatus  is  slung  by  two  straps  passing  through  slits  in  cross- 
pieces  attached  to  the  back  splint,  and  through  similar  slits  in  the 
cradle.  Friction  prevents  the  splint  from  turning,  the  foot  remains 
vertical,  and  the  femur  and  upper  fragment  rotate  out  within  the 


Fig.  97. — Macintyre's  splint. 
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bandage.  This  splint  should  therefore  be  slung  with  the  toes  pointing 
a  little  outwards,  as  in  sleep. 

In  the  United  States  fractures  of  the  leg  are  usually  treated  by  Dr. 
.Buck's  method,  the  American  stirrup  (Fig.  98).    This  consists  of  a 


Pig.  98.— Weight  extension  by  the  American  stirrup. 


T)road  strip  of  strong  adhesive  plaster,  attached  by  its  ends  to  the  sides 
of  the  leg  below  the  fracture,  leaving  a  long  loop,  a,  below  the  heel.  The 
ends  of  plaster  are  fastened  to  the  leg  by  imbricated  cross  strips,  c,  and  the 
sides  of  the  loop  are  prevented  from  pinching  the  sole  by  a  piece  of  wood, 
b,  wider  than  the  malleoli.  To  the  centre  of  the  piece  of  wood  is 
fastened  a  cord,  which  passes  over  a  pulley,  d,  fastened  to  the  foot  of  the 
bed  at  the  proper  level.  Extension  is  made  by  a  weight,  e,  sufficient  to 
neutralise  the  action  of  the  muscles.  Counter-extension  is  provided  for 
"by  raising  the  lower  part  of  the  bedstead,  on  bricks,  /,  or  wood-blocks. 
Coaptation-splints  (Cline's)  are  also  used  to  the  fractured  part,  when  the 
fracture  is  oblique. 

Fractures  of  the  fibula  generally  require  six,  of  the  tibia  seven,  and 
of  both  bones  eight  weeks  to  unite.  When  a  joint  is  involved,  passive 
movement  should  be  begun  in  the  fourth  or  fifth  week,  and  the  joint 
should  always  be  treated  in  that  position  which  will  be  most  advantageous 
should  ankylosis  result. 

Fractures  in  the  vicinity  of  the  ankle  are  of  several  kinds. 
(1.)  Simple  fracture  of  the  fibula  three  inches  or  less  up.  (2.)  Ditto 
with  fracture  of  the  internal  malleolus  or  rupture  of  the  internal  lateral 
ligament  of  the  ankle.  (3.)  Fracture  of  the  lower  ends  of  the  leg-bones 
with  fissure  into  the  ankle-joint,  and  sometimes  driving  up  of  the  astra- 
galus between  the  malleoli,  causing  characteristic  widening  of  the  part. 
(4.)  Fracture  of  both  malleoli  with  displacement  of  the  foot  backwards. 
The  second  variety  is  that  known  as  Pott's  fracture ;  it  results  from 
violent  twists  outwards  of  the  foot.  The  foot  is  usually  everted,  some- 
times extremely  so,  and  sometimes  it  is  also  displaced  backwards. 
Cases  have  occurred  in  which  these  displacements,  especially  the  latter, 
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could  not  be  overcome,  even  under  chloroform  and  after  section  of  the 
tendo  Achillis. 

All  these  injuries  are  best  treated  by  Cline's  splints  or  plaster  of 
Paris.    In  extreme  eversion  Dupuytren's  splint  (Fig.  99)  is  some- 


Fig.99. — Dupuytren's  splint  applied. 


times  used.  It  is  a  straight  plank  padded  so  thickly  opposite  the  lower 
half  of  the  leg — down  to  the  internal  malleolus—  that  the  foot  can- 
not be  dragged  in  to  touch  the  wood.  It  is  fixed  above  first ;  then  the 
foot  is  drawn  in  by  a  figure -8  bandage. 

Compound  fractures  of  the  leg  are  treated  on  the  principles 
laid  down  at  p.  214.  The  best  splints  are  Cline's,  one  or  two,  outside  the 
dressings,  where  the  discharge  is  likely  to  be  free  ;  Arnold's  splint  when 
the  fracture  is  high  up ;  and  a  fenestrated  immovable  splint  (p.  209)  as 
soon  as  possible  in  all  cases,  and  from  the  first  in  cases  neither  due  to 
great  violence  nor  largely  compound. 

Fractures  of  the  Foot. — Simple  fractures  are  rare,  generally  due 
to  falls  on  the  feet,  and  most  commonly  affect  the  calcaneum.  If  the 
tuberosity  is  torn  off  and  drawn  up  by  the  calf -muscles,  the  treatment  is 
complete  flexion  of  the  knee  and  extension  of  the  ankle  as  for  ruptured 
tendo  Achillis.  A  fragment  of  the  astragalus  may  be  thrown  out  of  its 
place  forwards  or  backwards  and  to  either  side ;  if  irreducible,  antiseptic 
excision  will  be  necessary.  Usually  in  these  cases  there  is  little  displace- 
ment, and  immovable  splints  fulfil  all  requirements.  Metatarsal  bones 
are  sometimes  broken  by  direct  violence.  Compound  fractures  are 
usually  attended  by  so  much  damage  to  soft  parts  that  amputation  is 
necessary.  When  in  any  doubt  put  the  part  up  antiseptically  and  wait ; 
always  save  as  much  as  is  possible,  especially  the  heel  and  ball  of  great 
toe. 


CHAPTER  XXVI. 

DISEASES  OF  BONE. 

Atrophy  of  the  bones  is  marked  by  diminution  in  weight,  the 
size  as  a  rule  remaining  unaltered.  The  bone  may  be  reduced  to  a  thin 
shell  of  compact  tissue  and  the  cancelli  to  fine  threads,  the  meshes 
between  which  are  filled  with  fat.  The  causes  are,  1.  Disuse,  atrophy 
being  extreme  in  the  tarsus,  for  example,  in  old-standing  cases  of  knee- 
joint  disease  ;  and  this  atrophy  must  be  remembered  when  undertaking 
the  reduction  of  old  dislocations.  2.  Old  age  ;  the  long  bones  suffer 
chiefly.  3.  Pressure,  seen  in  the  effect  of  chronic  hydrocephalus  upon 
the  skull  bones  and  of  aneurisms  and  tumours  pressing  upon  but  not 
invading  the  substance  of  bones.    In  all  these  cases  Wegner  states  that. 


INFLAMMATORY  PROCESSES  IN  BONE 


255 


absorption  is  effected,  as  in  normal  growth,  by  myeloplaques.  4.  It 
occurs  in  some  forms  of  mental  disease  and  especially  in  general 
paralysis.  5.  Sometimes  fragilitas  ossium  occurs  in  people  otherwise 
apparently  healthy,  and  it  may  run  in  families. 

Hypertrophy  of  bones  is  occasionally  met  with  as  a  congenital 
defect,  or  as  the  result  of  hyperEemia  of  the  part,  from  the  existence  of 
a  large  ulcer,  of  iLiflammatory  disease  near  an  epiphysis,  &c.  Most 
cases  of  enlarged  bones  are  distinctly  due  to  inflammation. 

Arrest  of  growth  must  be  distinguished  from  atrophy.  It  occurs 
especially  in  parts  the  seat  of  spinal  paralysis  before  growth  is  complete, 
also  in  cases  of  disuse.  Early  ossification  of  the  epiphyses  after  dislo- 
cation, epiphysitis,  or  rickets  has  a  like  effect. 

Neuralgia  in  bone. — The  bones,  like  other  parts,  are  subject  to 
that  severe  and  continuous  pain  which  is  known  by  the  name  neuralgia. 
The  patients  are  generally  women  ;  the  part  affected  the  condyles  of 
the  femur,  or  the  head  of  the  tibia  or  humerus.  Deep-seated  abscess, 
syphilitic  or  tubercular  deposit,  may  be  mistaken  for  neuralgia  in  bone. 
(See  '  Diseases  of  the  Nerves.') 

Inflammatory  Processes  in  Bone.    General  Pathology. 

A  '  bone  '  in  the  living  body  consists  of  compact  and  cancellous  bony 
tissue,  and  is  covered  by  the  vascular  periosteum,  whilst  its  internal 
spaces  are  filled  with  yellow  or  red  marrow,  according  to  the  particular 
bone  and  its  age.  Eunning  through  the  bone  are  a  number  of  fine 
channels,  containing  vessels  and  a  little  connective  tissue  running 
between  the  periosteum  and  the  medulla.  Each  of  the  soft  parts  of  a 
bone— periosteum  and  medulla — may  be  primarily  and  chiefly  inflamed; 
but  it  must  be  remembered  that  very  frequently  periostitis  and  osteo- 

I  myelitis  occur  together.  The  inflammation  may  be  acute  or  chronic, 
and  all  degrees  of  the  process  are  met  with  from  the  least  to  the  most 
intense.  The  bony  tissue  takes  no  part  in  the  procers ;  it  suffers  only 
secondarily,  and  becomes  either  thickened,  eroded,  or  dies.   But  it  is  the 

I  custom  to  speak  of  inflammation  affecting  the  soft  parts  in  Haversian 

i  canals  or  cancellous  spaces  as  ostitis. 

Periostitis  is  characterised  by  cell-exudation  into  the  deeper  layer 
of  the  periosteum,  raising  up  the  superficial  fibrous  layers  and  stretching 

!  them  tight ;  at  the  same  time  the  vessels  entering  the  Haversian  canals 
are  more  or  less  stretched  and  drawn  out  vertical  to  the  bone  surface. 
We  now  find  upon  the  surface  of  the  bone  a  low  swelling  usually  called  a 
node,  dying  away  gradually  at  its  edge,  red  or  purple  in  colour,  and  either 

;  soft  and  gelatinous  or  hard  and  fibrous  in  appearance,  according  as  it 

i  consists  largely  of  round  cells  or  of  spindle  cells  and  fibrous  tissue.  The 
surface  of  the  bone  appears  unchanged  ;  the  microscope  shows  cells, 
invading  the  Haversian  canals,  but  as  yet  little  or  no  erosion  has  taken 
place.  This  is  simple  periostitis.  The  cell  infiltration  may  rapidly 
or  slowly  break  down  into  pus  (acute  and  chronic  suppurative  periostitis) » 
stripping  up  the  periosteum  more  or  less  widely,  and  finally  bursting 
through  it  at  one  or  more  points.  In  the  acute  case  hard  unaltered 
bone  may  be  seen  and  felt  through  these  apertures  ;  it  is  white,  all 
superficial  vessels  having  been  destroyed,  but  not  necessarily  dead.  It 
necroses  if  the  irritant  has  been  so  intense  as  to  cause  death  of  the 

i  vessels  in  the  Haversian  canals,  so  that  circulation  cannot  soon  be  re- 

|  established.  It  is  practically  certain,  however,  that  an  intense  irritant 
directly  destroys  the  life  of  bone  apart  from  its  action  through  the 
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circulation ;  for,  in  simple  fractures,  perfectly  loose  fragments  do  not 
die,  and  under  aseptic  conditions  bone  may  be  transplanted.  Total 
necrosis  is  sure  to  occur  if  suppurative  osteomyelitis  and  periostitis 
occur  together.  From  periostitis  alone  the  bone  often  does  not  die  in 
its  whole  thickness ;  circulation  is  maintained  in  the  deeper  parts,  and 
the  superficial  layer  is  ultimately  thrown  off  by  ulceration  of  the  living 
bone  where  it  joins  the  dead  (p.  30).  The  dead  fragment  is  called  a 
sequestrum.  This  process  generally  occurs  upon  the  shafts  of  long 
bones ;  it  sometimes  follows  an  injury  or  exposure  to  cold,  and  usually 
runs  the  course  of  a  simple  acute  abscess,  but  there  is  an  extremely 
acute  form  which  is  generally  infective  {acute  infective  'periostitis). 

In  chronic  suppurative  periostitis,  which  usually  occurs  in  connec- 
tion with  cancellous  bone  (vertebras,  tarsal,  or  carpal  bones,  epiphyses 
of  long  bones),  and  secondarily  to  a  focus  of  chronic  suppurative  osteo- 
myelitis or  chronic  '  ostitis,'  the  bone  bare  at  the  bottom  of  the  abscess 
is  eroded  and  softened  by  the  cell-growth  of  the  primary  inflammation. 
In  long  bones,  however,  erosion  of  the  shaft,  and  in  short  bones  of  the 
surface,  may  start  from  beneath  the  periosteum,  the  young  cells  extend- 
ing thence  into  the  Haversian  canals  and  widening  them  by  ulceration. 
This  process  of  ulceration  of  bone  is  called  caries.  It  is  usually 
scrofulous — tubercles  being  found  in  the  periosteum  and  also  in  the 
spongy  granulation  tissue  which  often  springs  up  after  the  opening  of 
the  abscess — and  occurs  chiefly  in  the  young.  A  syphilitic  caries  is  also 
well  known. 

There  is  a  chronic  suppurative  periostitis  met  with  especially  about 
the  phalanges  of  strumous  children,  coupled,  not  with  caries,  but  with 
superficial  or  total  necrosis. 

It  is  much  more  common  for  a  periostitis  to  end  in  ossification — 
osteoplastic  periostitis — than  in  suppuration.  Bone  may  form  early  and 
rapidly  round  the  blood-vessels  running  between  the  elevated  periosteum 
and  the  Haversian  canals ;  the  little  tubes  of  bone  form  continuations  of 
the  latter.  Together  they  make  up  a  mass  of  spongy  bone,  at  first  easily 
detached  from  the  surface  of  the  bone,  and  containing  a  highly  vascular 
marrow  in  its,  chiefly  vertical,  spaces  ;  but  as  time  goes  on  the  line 
between  new  and  old  disappears,  and  very  frequently  the  vascular  spaces 
in  both  become  abnormally  filled  up  by  osseous  layers,  and  the  bone 
proportionately  dense  (sclerosed).  These  periosteal  deposits  are  called 
osteophytes  ;  there  may  be  a  layer  of  uniform  or  varying  thickness 
over  the  whole  bone,  or  a  ring  round,  or  a  patch  upon  one  part,  or 
osteophytes  may  assume  sharp,  pointed,  and  prominent,  or  low  rounded 
forms.  Whenever  a  bone  is  found  pathologically  thickened,  we  know 
that  the  periosteum  has  been  laying  down  bone. 

Chronic  irritation  of  slight  intensity  is  required  to  cause  this  form,  and 
syphilis  frequently  supplies  it  in  cases  of  osteoplastic  periostitis  of  single 
and  of  many  bones ;  but  often  no  cause  can  be  discovered.  Osteophytes 
are  common  around  sequestra  and  carious  foci,  over  abscesses  in  bone ;  and 
so-called  1  expansion '  of  bone,  over  cysts,  tumours,  and  foci  of  chronic 
osteomyelitis,  is  due  to  continuous  deposit  of  bone  by  the  periosteum 
whilst  the  deeper  parts  are  removed  by  the  morbid  process.  Bone 
sometimes  forms  in  tendons  inserted  into  the  inflamed  parts,  and 
sometimes  loose  plates  appear  in  adjacent  connective  tissue. 

Ostitis. — We  have  already  said  that  the  hard  substance  of  bone 
takes  no  part  in  inflammation,  but  suffers  only  secondarily  to  the  changes 
which  occur  in  its  soft  parts  ;  nevertheless  the  term  is  justified  on  the 
same  grounds  as  myositis,  neuritis. 
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Acute  ostitis  accompanies  acute  periostitis  or  osteomyelitis,  but 
there  is  no  time  for  naked-eye  change  in  the  bone.  Consequently, 
ostitis  may  be  looked  upon  as  a  chronic  process  having  two  chief  results 
— removal  of  bone,  such  as  occurs  physiologically  in  the  formation  of 
the  medullary  canal  (rarefying  ostitis),  and  the  laying  down  of  bone,  as 
in  the  formation  of  compact  tissue  (sclerosing  ostitis). 

Rarefying-  ostitis  (inflammatory  osteoporosis,  caries)  is  due  to 
erosion  of  bone  by  a  round-celled  exudation  which  replaces  the  marrow 
proper.  A  tarsal  bone  thus  affected  will  have  its  spaces  full  of  vascular 
greyish  semi-translucent  granulation  tissue  instead  of  the  usual  yellow 
marrow.  Where  erosion  is  proceeding,  the  bony  laminae  show  numerous 
small  semicircular  notches  (How  ship's  lacuna),  and  in  many  of  these 
lie  giant  cells  (osteoclasts).  The  inflammation  may  subside  and  the 
removal  of  bone  be  replaced  by  its  formation,  generally  in  excess  of  the 
normal,  the  result  being  sclerosis  of  the  diseased  part.  But  very  com- 
monly the  cell-growth  degenerates,  breaks  down  into  pus,  or  caseates 
and  perhaps  subsequently  softens.  Thus  a  chronic  abscess  forms,  sup- 
purative periostitis  is  either  coincident  or  secondary,  and  when  the  skin 
bursts  a  soft  ulcerating  carious  surface  of  bone  is  left  bare  (p.  256). 
The  abscess  may  not  burst,  but  may  remain  locked  in  the  bone,  exciting 
sclerosing  ostitis  and  periostitis  (chronic  abscess  of  bone).  Not  infre- 
quently the  infiltrating  cell-growth  dies  and  caseates  before  the  bony 
septa  around  which  it  lies  are  absorbed  ;  their  blood  supply  is  cut 
off,  and  they  too  die  and  appear  as  sequestra  in  the  pus  of  chronic 
abscesses.  Sometimes  a  mass  as  large  as  a  filbert  may  thus  be  killed 
(caries  necrotica).  The  inflammation,  however,  by  no  means  always 
runs  these  courses.  For  years  it  may  go  on  eating  away  bone  without 
the  formation  of  any  pus  (caries  sicca,  fungosa) ;  and  the  bone,  un- 
able to  bear  the  weight  thrown  upon  it,  yields  and  deformity  results. 
Ultimately  recovery  may  occur  by  the  process  above-mentioned.  This 
is  most  often  seen  in  the  spine  and  epiphyses  of  long  bones. 

The  causes  of  rarefying  ostitis  are  many.  Thk  is  the  process  by 
which  the  ends  of  broken  bones  are  softened,  melted  together,  as  it  were, 
and  permanently  united  ;  it  removes  also  exuberant  callus ;  it  is  by  a 
caries  simplex  that  bone  is  removed  under  pressure  from  an  aneurism  ; 
tumour,  &c.,  or  that  a  sequestrum  is  loosened.  Syphilis  commonly  pro- 
duces gummatous  infiltration  of  the  periosteum,  and,  starting  thence,  of 
the  bone  (ostitis),  which  assumes  a  worm-eaten  appearance  ;  after  a  time 
the  vessels  of  the  new  growth  become  obliterated  (p.  89),  it  caseates, 
suppuration  follows,  and  a  carious  focus  is  left  bare,  often  with  sequestra 
adhering  to  it,  as  seen  in  syphilitic  disease  of  the  skull.  Around  it 
osteoplastic  periostitis  and  sclerosing  ostitis  are  generally  marked, 
By  far  the  greater  number  of  cases  of  caries  are  those  known  as 
scrofulous ;  all  those  affections  of  the  spine,  carpus,  tarsus,  phalanges, 
and  spongy  ends  of  the  long  bones  which  are  so  common  in  children 
and  young  people.  There  is  no  longer  any  room  for  doubting  that  the 
great  majority,  if  not  all,  of  the  •  cases  are  tubercular.  Their  micro- 
scopic anatomy  (grey  granulationb  L»eing  tolerably  frequent) ,  the  frequent 
demonstration  of  B.  tuberculosis  in  the  granulation  tissue  and  the  ino- 
culability  of  pus  from  it,  the  pathological  course  of  the  cell-growth,  the 
j  clinical  course  of  the  disease,  and  especially  the  frequency  of  general 
tuberculosis  among  the  causes  of  death,  unite  to  make  the  demonstration 
complete. 

Sclerosing  or  condensing-  ostitis  corresponds  to  other  '  pro* 
ductive  '  inflammations  ;  in  bone  the  cell-growth  ossifies.    New  bone  is 
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laid  down  by  the  medulla;  Haversian,  cancellous  spaces  and  medullary 
canal  are  more  or  less  completely  filled  up,  and  the  bone  becomes  solid, 
heavy,  ivory-like,  and  frequently  enlarged  from  coexisting  osteoplastic 
periostitis  (hyperostosis  ebumea). 

Its  cause,  like  that  of  osteoplastic  periostitis,  is  a  chronic  irritant  of 
the  lowest  intensity.  We  find  it  round  about  a  sequestrum,  an  abscess 
in  bone,  or  a  carious  focus  (though  least  com- 
monly when  this  is  tubercular).  Some  cases 
are  due  to  syphilis ;  but  it  is  often  impossible 
to  discover  the  cause,  especially  in  cases  where 
many  bones  are  affected. 

Osteomyelitis. — Having  considered  the 
chronic  affections  of  the  marrow  under  the 
varieties  of  ostitis,  we  have  now  to  speak  only 
of  the  acute  inflammations,  which  may  be 
spontaneous  or  traumatic.  In  spontaneous 
diffuse  osteomyelitis  the  medulla  becomes 
at  first  intensely  hypersemic,  then  cedematous, 
swollen  and  of  purple  colour,  often  clotted  with 
actual  haemorrhages  ;  on  section  the  marrow 
projects  above  the  level  of  the  saw  cut.  Next 
yellow  streaks  and  patches  appear,  so  that  the 
aspect  is  variegated — yellow,  red,  and  purple  ; 
but  distinct  abscesses  do  not  form,  the  suppu- 
ration being  diffuse.  The  periosteum  is  always 
affected,  and  in  many  cases  it  appears  to  be 
the  starting  point  of  the  disease.  The  pus 
beneath  it  often  contains  globules  of  oil,  forced 
out  from  the  medulla.  When  suppuration 
occurs  on  both  sides  of  a  bone,  it  dies  of  ne- 
cessity in  its  whole  thickness  ;  and  there  is 
great  danger  that  it  will  die  either  superficially 
or  centrally  when  pus  forms  on  one  or  other 
Fig.  100.— The  result  of  osteo-  surface  as  the  result  of  so  intense  and  acute 
plastic  periostitis  and  an  inflammation.  The  inflammation  may  re- 
sclerosing  ostitis.  main  faMy  localised  or  may  gpread  from  end 

to  end  of  the  bone,  causing  separation  of  both 
its  epiphyses  and  death  of  the  whole  shaft.  Sometimes  one  or  other 
joint  suppurates. 

Sometimes  abscesses  form  in  the  soft  parts  around  the  bone.  The 
veins  leading  from  the  bone  are  thrombosed,  and  in  many  cases  contain 
clots  undergoing  puriform  softening,  having  become  infected  from  the 
abscess.  It  is  thus  that  this  disease  is  so  frequently  associated  with 
secondary  foci  of  suppuration  in  the  viscera,  serous  cavities,  &c. — com- 
plications which  may  appear  before  the  skin  is  broken.  The  pus 
invariably  contains  micrococci,  which  have  been  cultivated,  found  to 
have  a  characteristic  growth,  and  injected  into  animals,  without  in- 
jurious effect  until  bones  were  broken  or  bruised,  when  suppurative 
osteomyelitis  set  in.  In  man  a  history  of  injury  or  cold  is  frequent. 
Some  regard  these  cocci  as  not  only  the  cause  of  the  disease,  but  as 
organisms  specifict  o  the  disease  ;  others  (Kocher,  'D.  Zeitschr.  f.  Chir.' 
xi.)  as  organisms  which  would  excite  suppuration  wherever  they  lodged. 

The  disease  has  occurred  during  many  acute  specific  fevers,  but  whether 
or  no  from  the  action  of  the  causes  of  these  diseases  is  unknown. 

Diffuse  traumatic  osteomyelitis  starts  from  septic  amputation 
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wounds  and  compound  fractures,  the  medulla  being  invaded  by  organisms 
from  the  wound  (Klebs).  The  morbid  appearances  are  much  the  same 
as  those  above  given ;  but  the  periosteum  is  only  slightly  affected,  anc} 
the  marrow  projects  from  the  end  of  the  bone  like  a 
fungus,  and  becomes  gangrenous,  putrid,  and  dis- 
coloured, whilst  it  is  quite  sweet  in  the  spontaneous 
form.  Embolic  pyaemia  and  acute  septicaemia  are 
frequent  complications.  Severe  compound  contusions 
of  bone  may  be  followed  by  this  disease.  It  may 
affect  flat  and  short  bones  as  well  as  those  of  the  limbs. 

Traumatic  osteomyelitis  is  not  usually  diffuse ;  it 
may  be  very  limited,  leading  to  the  death  of  only  a 
small  portion  of  bone,  such  as  the  ring-shaped 
sequestrum  which  so  often  separates  in  septic 
stumps.  Small  sequestra,  indeed,  frequently  form 
in  aseptic  stumps,  the  saw  having,  presumably, 
killed  them  directly. 

We  must  now  turn  to  the  clinical  side  of  bone 


Fig.  101.— Necrosis  oi 
the  humerus  from 
acute  infective  os- 
teomyelitis. 


Acute  periostitis  (p.  255). — There  is  usually 
a  history  of  injury,  exposure  to  cold,  syphilis,  or 
the  patient  is  suffering  from  acute  rheumatism  or 
one  of  the  acute  specific  fevers.  It  generally  occurs 
on  thinly-covered  bones,  especially  the  tibia,  ulna, 
clavicle. 

The  symptoms  are  :  more  or  less  acute  pain  and 
tenderness,  swelling  fixed  to  the  bone  and  dying  gra- 
dually away  at  the  edge,  and  the  skin  over  it  being 
but  little  affected.  The  ending  is  usually  resolution ; 
but  the  case  may  run  on  to  suppuration,  when  the 
skin  reddens  and  swells,  the  fever  rises,  and  all  the 
symptoms  become  more  severe.  The  process  is  cir- 
cumscribed, and  necrosis  is  superficial,  or  does  not 
occur. 

Treatment. — Eest,  elevation,  belladonna,  and  fomentation  in  all 
acute  cases  ;  early  incision  if  pus  forms  ;  iodide  of  potassium  if  there  is 
any  history  of  syphilis,  and  anodynes  for  pain.  In  prolonged  cases, 
marked  by  constant  pain  worse  at  night,  a  subcutaneous  cut  through  the 
node  down  to  the  bone  often  gives  great  relief. 

Chronic  osteoplastic  periostitis  and  sclerosing-  ostitis  may 
result  on  the  subsidence  of  an  acute  inflammation,  or  be  due  to  syphilis, 
to  the  presence  in  the  bone  of  a  sequestrum,  an  abscess,  or  a  carious- 
focus,  especially  syphilitic.  Sometimes  many  bones  are  affected,  and 
without  obvious  cause ;  in  children  a  suspicion  of  congenital  syphilis 
will  be  justified.  The  symptoms  are  enlargement  and  weight  of  one 
or  more  long  bones  in  whole  or  in  part,  with  much  aching  pain,  worse  at 
night  and  in  damp  cold  weather. 

Treatment. — Iodide  of  potassium  internally,  and  constant  warmth 
locally,  will  usually  relieve  the  nocturnal  pain ;  in  tolerably  recent  cases 
counter-irritation  may  do  good.  Of  course,  any  local  disease  will  be 
looked  for  and  treated,  especially  abscess.  A  linear  cut  into  the  bone 
with  a  Hey's  saw  frequently  relieves  the  pain  of  chronic  subcutaneous 
nodes  ;  trephining  is  still  more  efficacious. 

Acute  primary  infective  periostitis  and  osteomyelitis 
(Liicke)  — (Acute  Necrosis,  Typhus  des  Membres,  Acute  Necrosial  Fever). 
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This  disease  affects  long  bones,  usually  those  of  the  lower  extremity, 
and  almost  always  occurs  before  the  epiphyses  are  ossified.  It  offer* 
follows  injury  or  exposure  to  cold,  but  these  are  only  predisposing  con- 
ditions ;  it  is  almost  certainly  due  to  the  action  of  some  generally  infective 
organism— perhaps  the  micrococcus  which  has  been  isolated  (p.  258). 

Symptoms. — The  patient  is  taken  ill,  usually  suddenly,  with  high 
fever  and  perhaps  a  rigor  and  delirium ;  there  are  severe  pain  and 
tenderness  at  the  affected  part,  so  that  the  limb  may  be  quite  helpless ; 
after  two,  three,  or  more  clays,  according  as  the  disease  begins  in  the 
periosteum  or  medulla,  the  part  becomes  cedematous  and  more  or  less 
reddened,  varying  with  the  depth  of  the  bones.  After  some  days 
crepitus  may  be  obtained  at  one  or  both  ends  of  the  inflamed  bone,  in- 
dicating separation  of  the  epiphysis ;  and  the  symptoms  of  fluid  in  a 
joint  may  be  added.  The  fever  continues  very  high  ;  and  at  any  time  the 
rigors  and  metastatic  inflammations  of  embolic  pyasmia  may  set  in. 

The  result  may  be  :  death  from  septicaemia  or  pyasmia  before  or  after 
the  opening  of  the  abscess ;  or,  later,  from  hectic  or  some  intercurrent 
disease.  There  is  reason  to  believe  from  the  early  symptoms  that  some 
cases  of  this  disease  abort  before  suppuration  occurs ;  and  Beck  says 
that  these  cases  end  in  enormous  thickening  of  the  bone.  In  the  great 
majority  of  cases  abscess  occurs  and  spreads  rapidly  until  it  is  opened 
or  bursts ;  necrosis  almost  invariably  results — total,  superficial,  or  cen- 
tral ;  and  as  a  rule  great  and  general  thickening  of  the  bone  follows. 
Early  ossification  of  the  epiphysis  is  likely  to  occur  if  the  part  is  sepa- 
rated or  the  sequestrum  approaches  it  nearly.  If  the  epiphysis  is  un- 
injured, growth  may  be  abnormally  rapid  under  the  stimulus  of  increased 
blood-supply. 

Treatment. — At  first,  fever  is  the  only  symptom  to  treat.  So  soon 
as  it  is  evident  that  deep-seated  inflammation  is  its  cause,  foment 
assiduously.  If  the  case  gets  worse,  watch  carefully  for  the  earliest 
reddening  or  certain  fluctuation,  find  the  point  of  maximum  tenderness 
and  swelling,  and  make  a  free  incision  here  under  antiseptics  right  down 
to  the  bone.  It  is  better  to  incise  before  pus  is  present  than  after  it  has 
bared  the  shaft  from  end  to  end.  When  the  pus  is  evacuated,  unless  the 
patient  is  already  suffering  from  pya?niia,  the  temperature  falls  consider- 
ably, but  is  usually  some  time  in  reaching  normal.  Separation  of  the 
sequestrum  and  thickening  of  the  femur  then  proceed. 

If  one  epiphysis  is  loose  it  should  be  kept  in  position  by  apparatus. 
Look  to  drainage,  and  await  the  separation  of  the  sequestrum  and  the 
formation  of  a  shell  of  new  bone.  If  both  epiphyses  are  loose,  some 
surgeons  still  allow  the  shaft  to  remain  as  a  spanner  to  keep  them 
apart ;  but  most  surgeons  remove  it  in  one  piece  or  after  division  with  the 
chain  saw.    Extension  is  kept  up  and  the  periosteum  forms  new  bone. 

The  nature  of  fluid  in  a  joint  should  be  ascertained  before  anything 
is  done;  if  it  is  pus,  amputation  is  indicated. 

Lastly,  if  symptoms  of  pyasmia  set  in,  or  if  the  patient  is  obviously 
losing  ground,  either  after  the  opening  of  the  abscess  or  later  from  sup- 
puration, amputation  should  be  done. 

Diffuse  traumatic  osteomyelitis,  such  as  results  from  septic 
amputations,  resections  of  joints,  contusions  of  bone,  compound,  and 
especially  gunshot,  fractures,  the  general  symptoms,  pain  and  swelling, 
are  very  similar,  but  the  pus  formed  in  the  medullary  canal  escapes  in 
quantity  by  the  opening.  The  soft  parts  retract  from  bone  which  has 
necrosed,  as  is  specially  well  seen  in  contused  skull  bones  in  which  this 
process  has  arisen. 
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Treatment. — There  are  three  methods : — (1)  In  slight  cases  drain- 
age and  antiseptics  may  be  employed  and  the  separation  of  the  sequestrum 
awaited.  (2)  In  severe  cases  the  choice  lies  between  amputation  or  re- 
amputation  at  the  joint  above,  and  (3)  removal  of  the  whole  of  the  marrow 
with  a  sharp  spoon  and  applying  iodoform  freely  to  the  interior  of  the 
bone.  If  it  is  probable  in  a  compound  fracture  that  amputation  will  ulti- 
mately be  required,  and  also  that  the  patient  will  have  a  fair  chance  of  re- 
covery if  amputation  is  done  at  once,  this  treatment  had  better  be  chosen. 
Under  other  circumstances  scraping  out  of  the  medulla  should  be  tried. 
Stoll  has  reported  six  and  Petrowski  eight  successful  cases  occurring  in 
stumps ;  and  Keetley,  in  a  recent  fracture  of  a  chronically  inflamed 
femur,  scraped  out  the  marrow  from  end  to  end  and  then  wired  the 
fragments,  union  without  necrosis  occurring. 

Chronic  abscess  is  a  rare  consequence  of  ostitis,  and  is  usually 
tubercular ;  there  may  be  a  history  of  injury.  It  occurs  in  cancellous  bone, 
especially  in  the  extremities  of  the  tibia  ;  much 
more  rarely  in  the  medulla.  For  mode  of  origin, 
see  p.  257.  A  cavity  lined  with  a  vascular 
membrane,  and  rilled  with  pus,  is  formed  in  the 
substance  of  the  bone,  which  is  usually  very  dense 
around  it  (Fig.  102).  The  whole  bone  may  be  much 
thickened.  There  may  possibly  be  a  small  piece 
of  necrosed  bone  confined  in  the  cavity,  or  some 
caseous  stuff. 

Symptoms. — Abscess  may  be  suspected 
when,  in  addition  to  permanent  inflammatory 
enlargement  and  long-continued  tenderness,  there 
is  a  fixed  tensive  pain  at  one  particular  spot, 
aggravated  at  night,  and  unrelieved  by  any 
remedy,  though  it  may  have  occasional  remis- 
sions. 

Abscess  is  only  one  of  the  causes  of  osteo- 
plastic periostitis  (p.  256) ;  strictly  localised  pain 
and  tenderness  render  it  the  probable  one.  There 
is  always  danger  that  abscess  near  an  epiphysis 
will  burst  into  the  joint,  causing  destructive  ar- 
thritis, or  into  the  epiphysial  line. 

Treatment. — Suspicion  of  abscess  justifies  the  performance  of  linear 
osteotomy,  i.e.  a  saw  cut  into  the  bone,  with  antiseptic  precautions.  The 
treatment  will  do  good  any  way ;  and  if  pus  wells  up  along  the  saw  a 
small  trephine  will  soon  give  sufficient  drainage. 

Necrosis. 

Extensive  necrosis  occurs  almost  solely  in  compact  tissue  like  the 
shafts  of  long  bones,  but  necrosis  of  small  fragments  is  frequent  in 
cancellous  bone,  and  a  whole  epiphysis  may  die.  Its  immediate  causes 
may  be  enumerated  thus  :  direct  injury  killing  everything,  or  stripping 
off  the  periosteum  and  bruising  the  medulla,  e.g.  in  amputation;  acute 
or  chronic  suppurative  periostitis  or  osteomyelitis,  and  especially  both  to- 
gether ;  rarefying  ostitis  caseating  before  the  bone  is  absorbed  ;  sclerosing 
ostitis,  causing  obliteration  of  the  vascular  canals  over  a  considerable 
area,  which  dies  as  a  consequence.  Sir  J.  Paget  has  described  this 
last  variety  as  quiet  necrosis  ;  there  is  no  suppuration,  but  the  pre- 
sence of  the  sequestrum  helps  to  keep  up  the  ostitis.  The  patient  suffers 
from  all  the  symptoms  of  chronic  osteoplastic  periostitis ;  ultimately 


Pig.  102.— Abscess  in  the 
tibia  ;  cavity  lined 
by  smooth  glistening 
membrane. 


262 


SEPARATION  OF  SEQUESTRUM  AND  REPAIR 


spontaneous  fracture  may  occur.  Then  the  diagnosis  made  is  likely  to 
be  'malignant  growth,' amputation  is  performed  and  the  sequestrum 
found,  probably  only  partly  separated.  If  fracture  does  not  occur,  the 
trephine,  used  to  relieve  pain,  may  reveal  the  dead  bone.  That  the 
sequestrum  is  not  separate,  even  after  many  months,  is  owing  to  a  con- 
tinuous slow  spread  of  the  sclerosis  and  consequent  necrosis. 

In  many  cases  we  do  not  know  the  remote  causes ;  but  syphilis, 
tubercle,  the  acute  specific  fevers,  especially  typhoid,  and  phosphorus  in 
the  special  case  of  the  jaws  are  recognised  as  such. 

Separation  of  sequestrum  and  repair.— When  a  portion  of  the 
shaft  of  the  tibia  dies  as  the  result  of  suppurative  periostitis,  the  pus  first 
of  all  raises  up  the  periosteum  from  the  bone  and  then 
bursts  through  it  at  one  or  several  spots.  The  mem- 
brane now  granulates  and  begins  to  form  new  bone, 
leaving  apertures  of  varying  size  where  it  has  itself  been 
destroyed.  We  thus  get  formed  a  shell  of  new  bone 
with  holes  in  it  (cloacce),  through  which  pus  escapes 
and  a  probe  passes  down  to  touch  the  sequestrum. 
Meanwhile  a  rarefying  ostitis  has  been  excited  all 
round  the  sequestrum,  the  groove  of  demarcation  has 
formed,  and  in  the  course  of  months  or  even  years, 
according  to  the  size  of  the  sequestrum  and  the  bone 
affected,  the  femur  and  flat  bones  taking  the  longest 
time,  the  piece  of  dead  bone  is  thrown  off,  or  becomes 
loose  in  its  case.  Fig.  103  shows  a  certain  amount  of 
case,  but  either  part  has  been  removed,  or  the  peri- 
osteum over  the  front  of  the  tibia  had  sloughed  and 
no  new  bone  formed.  Fig.  101  also  shows  a  sequestrum 
in  its  case. 

In  cases  of  necrosis  from  acute  suppuration,  the 
sequestrum  presents  superficially  a  normal  surface ;  it 
is  irregular  where  living  bone  has  been  eaten  away 
from  it.  But  in  syphilitic  necrosis  of  the  skull  and 
cases  of  tubercular  ostitis  the  sequestrum  is  often 
rarefied  from  previous  erosion,  and  in  other  cases  it 
may  be  dense  from  previous  sclerosis. 

When  the  sequestrum  is  removed  from  its  bed  of 
granulations,  these  grow,  fill  the  cavity,  and  ossify  or 
form  fibrous  tissue ;  the  new  bone  is  often  sclerosed. 

FlG:  l°3;rNec™?is  The  shape  of  the  bone  is  frequently  greatly  altered, 
of  shaft  of  tibia,    u  x  •  *xi  ?• 

incomplete  forma-  but  improvement  occurs  with  time, 
tiou  of   a  new        Diagnosis  of  necrosis. — First   there   is  the 
shell  ;    involve-  history;  next,  the  presence  of  one  or  more  sinuses 
Sries  of  neuPpUe?  though  which  an  abscess  discharged.  These  often 
epiphysis  of  tibia,  have  large  pouting  granulations  at  their  mouths,  and 
may  have  been  present  for  months,  a  circumstance 
which  at  once  gives  rise  to  the  suspicion  that  bone  is  at  the  bottom  of 
it ;  examination  by  palpation  may  reveal  thickening  of  the  bone ;  and 
a  probe  passed  along  a  sinus  may  strike  bare  bone.    In  the  absence  of 
the  two  latter  signs,  however,  one  would  often  slit  up  a  sinus  to  examine 
more  carefully  for  its  cause.    It  must  never  be  forgotten  that  bare  bone 
does  not  mean  dead  bone.    The  longer  it  remains  bare,  the  greater  the 
probability  that  it  is  necrosed ;  but  even  after  months  no  sequestrum 
may  be  found,  only  osteoplastic  periostitis  and  ostitis  complicated  by 
abscess  which  left  a  surface  of  bone  that  does  not  heal. 
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Treatment.— The  indication  is  to  remove  the  sequestrum.  As  it  is 
impossible  to  tell  the  limits  of  this  until  the  groove  of  demarcation  has 
formed  well  all  round,  we  must  wait  for  longer  or  shorter  periods,  as  above 
said.  Ultimately  the  probe  conveys  the  information  that  the  bone  is 
loose  ;  or  it  is  likely  that  the  process  of  erosion  is  far  advanced,  and  that 
a  little  force  will  tear  away  the  sequestrum.  Then  an  attempt  to  re- 
move may  be  made.  A  small  nodule  or  a  thin  flake  may  be  loose  in 
three  weeks,  and  lifted  off  with  a  pair  of  forceps.  In  larger  cases,  a 
free  incision  must  be  made  near  the  chief  sinus,  and  deepened  along  a 
probe  if  necessary  until  the  cloaca  or  the  sequestrum  is  reached.  If 
small  it  may  be  lifted  out ;  if  large,  the  part  must  be  rendered  bloodless, 
and  the  case  opened  sufficiently  by  chisel  and  mallet  or  cutting  forceps, 


Fig.  104.— Sequestrum  forceps. 


to  permit  the  extraction  of  the  sequestrum,  after  division  if  this  is  helpful. 
As  little  shell  as  possible  should  be  removed.  Unless  the  case  is  aseptic 
it  is  well  to  sharp  spoon  away  all  granulation  tissue  before  applying 
sublimate  lotion  and  iodoform  to  the  cavity  ;  this  should  be  plugged  with 
gauze  to  check  oozing,  which  is  often  free.  It  is  difficult  to  keep  such 
long  cases  aseptic,  but  every  effort  must  be  made  to 
do  so. 

Amputation  is  required  in  cases  of  fixed  seques- 
trum in  which  the  patient  is  losing  ground ;  in 
certain  cases  of  acute  necrosis  (p.  260)  ;  and  in  cases 
where  a  sharp  sequestrum  has  wounded  a  main  artery 
and  in  which  the  condition  is  so  bad  that  conservation 
is  hopeless. 

Caries. 

The  nature  of  caries  has  already  been  explained 
under  the  heading  of  rarefying-  ostitis  (p.  257). 
Speaking  roundly,  caries  is  erosion  of  bone  by  tuber- 
cular inflammation ;  syphilis  is  almost  the  only  other 
cause  which  need  be  mentioned.  It  attacks  spongy 
bones  far  more  often  than  compact  (Fig.  105),  the 
vertebras  being  by  far  the  most  commonly  affected. 

Diagnosis. — If  we  take  the  tarsus,  there  is  a 
history  of  pain  followed  by  slow  swelling,  at  first 
perhaps  limited  to  the  region  of  one  bone,  later  be- 
coming less  circumscribed;  the  skin  .remained  pale, 
unswollen  and  movable  over  the  swelling  for  a  long 
time ;  but  ultimately,  as  all  the  signs  increased,  it 
assumed  a  dusky  red  colour,  fluid  collected  beneath 
it  and  finally  escaped,  leaving  a  ragged  purplish 
opening  through  which  pale  granulations  can  be  pIG>  105.— A  carious 
seen.  Perhaps  more  than  one  opening  formed.  A  bone, 
probe  strikes  soft  gritty  bone,  which  breaks  down 
easily,  perhaps  bleeds  and  is  tender,  differing  in  all  these  points  from 


264: 


OSTEITIS  DEFORMANS 


necrosis.  Thin  pus  escapes  from  the  sinuses ;  and  when  these  are 
connected  with  a  larger  focus,  the  discharge  may  be  very  profuse  and 
exhausting. 

The  dangers  are  chiefly :  Hectic,  albuminoid  degeneration,  and  ex- 
haustion and  acute  tuberculosis. 

Treatment. — First,  attend  to  the  general  condition',  it  is  not 
too  much  to  say  that  everything  depends  upon  the  general  health.  The 
prognosis  varies  almost  directly  with  the  patient's  ability  to  carry  out 
expensive  treatment,  and  to  spend  a  long  time  over  it.  The  diet  should 
be  carefully  regulated  and  contain  a  good  deal  of  milk  ;  cod-liver  oil 
should  be  taken,  with  any  other  remedy  indicated ;  and  the  patient 
should  live  at  Margate,  or  some  other  suitable  seaside  place,  changing 
from  time  to  time. 

Under  this  treatment,  and  dressing  with  iodoform  wool  and  rest, 
many  cases  get  well  without  operation. 

Among  the  poor,  however,  want  of  time  and  means  necessitate  steps 
to  expedite  the  cure.  The  tendency  of  surgery  is  more  and  more  to 
treat  tubercular  disease  like  malignant  disease — to  extirpate  it  thoroughly 
and  early,  whenever  this  can  be  clone,  to  prevent  it  from  acting  as  a 
focus  whence  bacilli  may  again  be  distributed.    Accordingly,  whenever  a 


Pig.  106.— A  gouge. 


carious  form  is  not  getting  well  and  it  is  possible  to  do  so,  the  part  is 
rendered  bloodless,  the  sinuses  are  slit  up,  and  the  carious  bone  gouged 
away  as  completely  as  possible  ;  or,  if  seen  early,  this  may  be  done  when 
the  abscess  is  opened  or  the  inflamed  bone  cut  into.  Sublimate  lotion 
may  now  be  used,  then  plenty  of  iodoform  and  a  wool  dressing. 

In  more  severe  cases  excision  of  joints  or  amputation  of  parts — as 
the  foot — will  be  required. 

Osteitis  Deformans. 

This  disease  was  described  by  Sir  J.  Paget  in  1876,  in  '  Trans.  Med. 
Chir.  Soc'  from  which  paper  this  account  is  taken.  The  disease  begins 
in  middle  age  or  later,  is  very  slow  in  progress,  may  last  many  years 
without  influence  on  the  general  health,  and  may  give  no  trouble  than 
that  due  to  bone  changes.  Even  when  the  skull  is  hugely  thickened 
the  mind  remains  unaffected. 

The  disease  affects  most  often  the  long  bones  of  the  lower  limbs  and 
the  skull,  and  is  usually  symmetrical.  The  bones  enlarge,  soften,  and 
curve  abnormally  under  pressure.  The  spine  may  sink  and  seem  to 
shorten,  with  greatly  increased  dorsal  and  lumbar  curves ;  the  pelvis 
may  become  wide,  the  necks  of  the  femora  nearly  horizontal ;  but  the 
limbs,  however  misshapen,  remain  strong  and  fit  to  support  the  trunk. 

At  first,  and  sometimes  throughout,  pains  may  occur  in  the  affected 
bones,  varying  much  in  severity  and  character ;  not  nocturnal  nor 
periodic.  There  is  no  fever ;  urine  and  faeces  normal ;  no  syphilis  ;  but 
three  of  five  cases  were  associated  with  sarcoma. 
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Post-mortem. — The  bones  are  greatly  thickened,  the  surfaces  of 
some  of  the  long  bones  slightly  irregular.  Their  compact  tissue  is 
wider  but  less  dense  than  normal ;  whilst  in  most  cancellous  bones  the 
structure  is  abnormally  dense.  The  skull  may  measure  one  inch  in 
thickness.  Microscopically  the  changes  are  those  of  ostitis  and  perios- 
titis ;  a  section  through  a  sarcomatous  growth  infiltrating  bone  scarcely 
differs  from  one  through  a  simply  inflamed  part.  No  treatment  is  known 
to  be  of  value. 

Rickets. 

This  is  a  general  disease  affecting  especially  the  children  of  feeble 
parents,  and  probably  excited  by  all  debilitating  conditions;  the  chief 
being  bad  feeding,  bad  air,  want  of  light,  want  of  exercise,  and  dirt.  Of 
course,  syphilis  often  occurs  in  rickety  children  and  vice  versa ;  but 
except  that  syphilis  depresses  the  health  there  is  no  reason  to  regard  it 
as  a  cause  of  rickets. 

The  early  symptoms  are :  profuse  sweating  about  the  head  when 
asleep,  throwing  off  the  bed-clothes,  general  tenderness  and  dislike  of 
being  danced  and  played  with.    Changes  in  the  bones  now  appear.  The 
lines  of  junction  of  the  shafts  and  epiphyses  of  the  long  bones  thicken 
and  swell  out ;  this  is  most  noticeable  at  the  lower  ends  of  the  tibia  and 
radius  ;  the  junction  of  the  bony  and  cartilaginous  ribs  becomes  beaded; 
all  the  bones  soften,  the  flat  bones  thicken — or  thin  under  pressure.  If 
,  able  to  walk,  the  child  ceases  to  do  so.    He  suffers  from  indigestion, 
\  and  has  diarrhoea  with  pasty  offensive  stools  ;  the  belly  becomes  pro- 
'  f  uberant.    If  the  disease  continues,  changes  in  the  bones  become  marked. 
The  stature  is  stunted ;  the  dorsal  and  lumbar  spine  bowed  markedly  for- 
wards, from  simple  weakness,  in  an  almost  uniform  curve,  but  sometimes 
the  curve  is  lateral:  the  head  is  large,  long  from  before  back,  the  fore- 
head high,  square,  prominent,  craniotabes  common  at  posterior  angles  of 
|  parietal,  fontanelles  slow  in  closing,  dentition  late ;  t.\e  face  is  small, 
I  triangular,  with  very  peaky  chin;  the  chest  is  beaded  (rickety  rosary), 
i  narrow  from  side  to  side,  prominent  in  front,  with  a  groove  running 
[  down  each  side  just  external  to  the  beads  except  where  heart  and  liver 
support  the  chest ;  the  pelvis  is  flattened  from  before  back,  if  the  child 
is  kept  lying,  but  if  walking  about  the  acetabula  are  thrust  in  towards 
the  sacrum,  as  in  osteomalacia,  and  the  inlet  is  triangular ;  the  limbs 
are  bowed  in  various  directions — the  humerus  out  at  the  insertion  of 
the  deltoid,  forearm  bones  back  above  middle,  femora  forwards,  tibiae  for- 
wards or  forwards  and  outwards  ;  the  latter  is  the  most  frequent  deformity 
of  all.    Genu  valgum  or  varum  often  appears  later.    The  brain,  liver, 
jspleen,  kidneys,  and  lymphatic  glands  are  sometimes  large  from  increase 
of  fibrous  tissue,  and  to  some  extent  of  essential  structure  (Dickinson). 
The  urine  contains  excess  of  phosphates,  e.g.  phosphate  of  lime. 

According  to  Sir  W.  Jenner,  the  youngest  children  in  large  families 
are  most  affected.  The  onset  of  the  disease  is  generally  from  six  to 
?ighteen  months ;  rarely  it  appears  at  six  or  eight  years  or  even  later 
[late  rickets).  As  a  rule  the  bones  are  quite  strong  by  twelve,  but  they 
ire  bowed  and  stunted,  the  humerus  and  femur  being  one-fourth  shorter 
;han  the  average  (Humphry),  the  epiphyses  uniting  early  after  subsi- 
lence  of  active  disease. 

Pathology. — The  blue  line  of  multiplication  of  cartilage  cells 
)reparatory  to  ossification  is  much  thickened  and  irregular  both 
owards  the  bone  and  towards  the  epiphysis.  Calcification  of  the  walls 
>f  the  primary  areolse  (spaces  in  which  the  cartilage  cells  lie)  occurs 
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irregularly,  patches  of  bone  or  of  calcification  being  found  in  the  pre- 
paratory zone  and  patches  of  large  cartilage  cells  in  the  formed  bone. 
The  primary  areola?  fuse  into  the  secondary,  but  as  deposit  of  bone  on 
the  walls  of  these  is  both  slight  and  irregular,  the  bone  remains  weak. 
Beneath  the  periosteum  there  is  also  excessive  production  of  cells,  but 
calcification  is  very  backward.  Absorption  of  the  healthy  bone,  formed 
before  the  onset  of  the  disease,  goes  on  to  form  the  medullary  canal ;  so 
ultimately  the  soft  imperfect  bone  has  to  bear  the  weight  alone.  Bend- 
ing, fracture,  thickening  at  the  epiphyses  and  at  the  margins  of  bones 
growing  in  membrane  (skull)  are  thus  easily  ex- 
plained. Nature  usually  throws  out  a  buttress 
of  bone  on  the  concave  side  (Fig.  107)  which 
gives  a  flat  razor-like  appearance  to  the  femur  or 
tibia. 

Treatment. — Diet :  mother's  milk  only  for 
seven  to  eight  months  (not  longer),  then  cow's 
milk,  with  one -fourth  to  one -third  water  or  lime 
water,  sweetened;  this  may  be  used  instead  of 
mother's  milk  if  that  is  not  forthcoming.  The 
water  may  be  omitted  as  the  child  gets  used  to 
cow's  milk.  At  least  a  quart  should  be  given 
daily ;  oatmeal,  bread  and  milk,  arrowroot,  and 
other  starchy  foods  may  now  be  given,  and  after 
twelve  months  a  little  under-done  meat  finely 
minced,  fresh  fish,  or  egg.  No  sweets,  cakes,  tea, 
stimulants,  or  preserved  meats  should  be  given. 
The  child  is  not  to  '  live  as  we  do  '  so  soon  as  it 
has  cut  a  tooth.  The  child  should  sleep  alone, 
in  a  long  flannel  night-dress  tied  below  the  feet ; 
the  window  should  be  open,  but  the  child  not  in  a 
draught.  It  should  be  in  the  open  air  as  much  as 
possible  during  the  day.  A  child  just  beginning 
to  walk  should  be  kept  off  its  feet  for  a  month  or 
two;  in  older  cases  that  will  get  about,  splints 
should  be  applied — wooden  ones  nicely  padded 
placed  inside  or  outside  the  limb,  extending  to  the 
hip,  as  in  genu  valgum,  or  only  to  the  knee.  Little 
straightening  can  be  effected  so  long  as  a  child 
Pig.  107— Rickety  tibia,  walks  about,  but  as  the  limb  grows  longer,  the 
thickening  in  concavity,  curve,  if  prevented  from  increasing,  will  be  less 
noticed.  When  walking  is  prevented,  elastic 
traction  will  do  a  good  deal.  A  tepid  bath  of  salt  and  water  every 
morning,  afterwards  a  good  rubbing  with  a  rough  towel  and  massage 
of  all  the  muscles  of  the  limbs  are  very  useful. 

The  child  should  be  out  in  the  open  air  during  the  day  as  much  as 
possible  in  the  sunniest  and  most  open  spot  attainable,  in  a  perambulator 
or  playing  on  the  ground  when  it  is  dry.  Change  of  air,  especially  to 
the  seaside,  is  very  beneficial. 

With  regard  to  medicine— cod-liver  oil  and  syrup  of  the  iodide  of  iron 
or  vin.  ferri  seem  to  do  more  than  any  others.  Rickety  deformities  of  the 
limbs  are  dealt  with  later. 

A  rickety  child  is  liable  to  catarrh  of  the  bronchi  and  of  the  intestine  : 
the  former,  with  its  weak  chest  walls,  is  especially  dangerous.  Laryn- 
gismus stridulus  is  also  frequent ;  chronic  hydrocephalus  occasional. 
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Mollities  ossium  {Malacosteon,  Osteomalacia). 

This  is  a  disease  almost  exclusively  affecting  adult  women,  espe- 
cially multiparas,  in  which  the  bones  become  softened  and  decalci- 
fied. In  the  first  stage  they  are  softened  and  extremely  vascular ;  the 
marrow  in  the  Haversian  and  cancellous  spaces  is  replaced  by  a  round- 
celled  growth,  and  the  laminaa  of  bone  nearest  to  this  present  a  clear 
decalcified  appearance.  The  decalcification  is  therefore  eccentric ;  the 
bone  may  be  absorbed  all  but  an  incomplete  thin,  subperiosteal 
shell ;  and  the  cell -growth,  at  first  dark  or  light  red,  becomes  pale  yellow, 
gelatinous,  and  often  contains  much  serum.  As  the  disease  advances, 
the  bones  become  somewhat  thickened,  and  so  soft  as  to  be  easily  cut 
with  a  knife. 

The  disease  is  constitutional,  and  usually  affects  almost  every  bone 
in  the  skeleton,  although  two  instances  were  reported  by  the  late 
Mr.  Hodgson  in  which  it  was  confined  to  the  lower  extremity ;  and  in 
one  of  these  amputation  was  performed.  It  is  liable  in  women  to  affect 
the  pelvis,  either  alone  or  before  any  other  part. 

Symptoms.— At  the  commencement  of  it,  the  patient  is  observed 
to  be  out  of  health,  emaciated,  complaining  of  violent  achings  in  the 
bones,  and  of  very  great  feebleness  and  profuse  perspirations.  Then, 
from  a  fall,  or  other  slight  injury,  a  bone  breaks  ;  at  first  fractures  unite, 
but  not  so  finally  when  bone  after  bone  breaks  from  the  slightest  cause ; 
the  weakness  increases,  and  the  patient  becomes  bedridden ;  and  now, 
as  the  bones  bend  or  break  from  the  slightest  influences,  the  chest  and 
the  ribs  become  distorted  to  an  almost  inconceivable  degree,  and  death 
at  last  occurs  from  exhaustion,  or  from  the  obstacle  which  the  distorted 
thorax  opposes  to  the  action  of  the  heart  and  lungs.  The  fatal  issue 
may  not  occur  for  several  years  in  the  less  severe  cases.  Softening  of 
the  bones  of  the  pelvis  in  women  is  indicated  by  violent  aching  pains 
about  the  hips,  and  pain  or  difficulty  in  walking.  The  result  is  a  heart- 
shaped  pelvis,  with  long,  conjugate,  and  short  oblique  diameters,  the  ace- 
tabula  and  sacrum  all  being  pressed  toward  the  mid-point  of  the  pelvis. 

Of  the  causes  or  nature  of  this  disease  nothing  is  known.  It  is  evi- 
dently not  a  mere  atrophy.  The  extreme  vascularity  of  the  bones  in  the 
earlier  stages,  and  the  results  of  microscopical  examination  shew  that 
they  are  the  seat  of  a  morbid  cell-growth.  It  is  stated  that  this  is  acid 
from  lactic  acid.  That  the  urine  is  loaded  with  phosphate  of  lime 
(which  in  a  case  related  by  Mr.  Solly  formed  a  renal  calculus)  is  an  in- 
telligible point  in  the  history  of  the  disease.  The  relation  to  repeated 
pregnancies  is  marked.  The  disease  is  endemic  in  some  places,  such 
as  certain  Rhine  valleys ;  but  sporadic  eases,  especially  those  affecting 
the  pelvis  only,  occur  everywhere.  It  is  almost  unknown  in  men.  No 
available  treatment  is  known,  beyond  common  measures  for  supporting 
the  strength  and  allaying  pain.1  The  deformity  of  the  pelvis  may  neces- 
sitate Caesarian  section. 

Tumours  of  Bone. 

These  are  divided  into  central,  arising  from  the  medulla  or  spongy 
bone,  and  peripheral,  arising  from  the  periosteum  or  compact  layers. 
We  shall  first  speak  of  the  primary  tumours  of  bone,  all  of  which 

1  See  a  remarkable  case  of  softness  of  the  bones,  by  Mr.  H.  Thompson,  Med.  Ois.  and 
Injuries,  vol.  v.  1776  (the  urine  deposited  a  copious  mortar -like  sediment)  ;  Solly,  Med._ 
Chir.  Trans,  vol.  xxvii. ;  Paget's  Lectures,  i.  135  ;  Dr.  Eobt.  Lee's  Midwifery,  p.  18  ;  RoM- 
tanshj,  toI.  iii. 
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really  belong  to  the  connective  tissue  series  ;  then  of  the  secondary,  which 
may  be  epithelial. 

Fibroma  is  not  common.  It  is  met  with  chiefly  growing  from  the 
periosteum  of  the  base  of  the  skull,  ethmoid  bone,  maxillary  sinus,  or 
lower  jaw  as  a  variety  of  epulis.  Myxoma  may  occur  more  rarely  in 
similar  seats.  Kemoval  is  the  treatment,  in  either  case  with  the  surface- 
bone  whence  the  tumour  grows. 

Chondroma  is  one  of  the  commonest  tumours  of  bone.  It  occurs 
most  often  in  the  long  bones  of  the  hand,  and  here  frequently  calcifies 
and  undergoes  mucous  degeneration,  but  rarely  ossifies.  It  is  common 
also  on  the  shafts  of  long  bones  near  the  epiphysial  lines,  especially  at 
the  lower  end  of  femur,  upper  of  tibia  and  humerus,  forming  more  or 
less  pedunculated  growths.  These  always 
ossify  and  form  the  spongy  exostosis  (Fig.  108). 

Lastly,  enormous  tumours  having  a  large 
element  of  cartilage  occur  about  the  pelvis 
and  ribs ;  these  frequently  are  malignant 
(chondrosarcoma) . 

Treatment.— Chondroma  of  the  fingers 
is  frequently  multiple.  Little  can  be  done 
beyond  amputating  if  the  inconvenience  or 
unsightliness  is  great.  Excision  may  be  tried 
in  single  tumours,  but  is  not  very  successful. 

The  ossifying  chondroma  may  be  removed 
if  it  gives  trouble  ;  but  the  surgeon  should  be 
sure  of  his  antiseptics,  as  the  joint  may  inad- 
vertently be  injured. 

Eemoval  maybe  attempted  in  some  favour- 
able cases  of  chondro-sarcoma. 

Osteomata  are  also  common.  The 
spongy  exostosis  has  just  been  dealt  with. 
The  ivory  exostosis  grows  chiefly  from  the 
skull  and  face  bones.  Special  seats  are  the 
external  auditory  canal,  causing  deafness,  and 
the  roof  of  the  orbit,  causing  protrusion  of  the 
eyeball.  The  former  has  several  times  been 
removed  by  working  through  it  with  a  dentist's 
drill,  which  would  probably  be  the  safest  in- 
strument for  the  orbit. 

Sarcomata  of  every  kind  occur  primarily 
in  bone,  even  the  melanotic  and  epithelial- 
like  alveolar,  which  are  rare.    Sarcomata  of 
bone  spread  by  the  blood  path  and  do  not  in- 
Fjg.  108.— Spongy  exostosis,  volve  lymphatics. 

King's  Coll.  Museum.  The  centrai  gr0iotlis  are  less  malignant 

than  the  peripheral ;  they  are  often  myeloid, 
which  growths  are  common  in  the  lower  jaw,  less  so  in  the  upper,  and 
occasional  in  the  epiphyses  of  long  bones.  They  cause  '  expansion  of 
bone  '  most  typically,  and  in  the  long  bones  not  uncommonly  pulsate, 
they  are  so  rich  in  arteries.  Sarcomata,  largely  destroyed  by  haemor- 
rhage into  their  substance,  were  formerly  described  as  '  blood-cysts  '  of 
bone.  The  diagnosis  of  these  tumours  must  be  made  from  chronic 
disease  of  the  joint,  the  chief  point  being  to  establish  the  limitation  of 
the  swelling  to  one  or  other  bone.  Freedom  and  rjainlessness  of  move- 
ment, steady  increase,  pulsation  or  egg-shell  crackling,  may  help. 
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The  peripheral  growths  are  usually  round  or  spindle-celled,  and  are 
intensely  malignant.  They  usually  have  a  supporting  skeleton  of  bone 
(Fig.  19),  and  may  be  so  completely  ossified  that  they  would  be  taken 
for  an  osteoma  but  for  a  narrow  layer  of  grey  semitranslucent  sarcoma  - 
tissue  on  the  surface. 

The  treatment  of  these  growths  is  the  freest  removal  so  soon  as  a 
diagnosis  can  be  made  :  in  the  limbs  by  amputation  well  above  the  mass 
— at  the  next  joint  if  possible. 

Primary  carcinoma  has  not  been  proved  to  occur.  If  an  un- 
doubted case  were  brought  forward  it  would  have  sprung  from  some  mis- 
placed epithelial  germ. 

Secondary  carcinoma — either  by  direct  extension  from  skin  or 
mucous  membrane,  or  by  transmission  through  the  blood-path — is  com- 
mon ;  the  latter  especially  after  cancer  of  the  breast.  The  first  evidence 
of  a  secondary  deposit  may  be  spontaneous  fracture  ;  no  tumour  may  be 
felt  even  then,  and  its  growth  subsequently  may  be  very  slow. 

The  treatment  of  secondary  cancer  by  extension  is  that  of  the 
primary  disease.  The  probability  that  where  one  secondary  growth  by 
embolism  has  occurred  there  are  several,  renders  it  very  doubtful 
whether  anything  serious  should  be  done  for  the  one  discovered  or  sus- 
pected. 


CHAPTEE  XVII. 

INJURIES  AND  DISEASES  OF  JOINTS. 

Sprains  and  Contusions. 

These  result  from  violent  twists  and  blows,  and  are  really  contusions 
and  lacerations  of  synovial  membrane,  ligaments,  tendons,  and  other 
tissues  in  the  neighbourhood  of  articulations.  The  symptoms  are  pain, 
often  very  acute,  tenderness,  more  or  less  complete  loss  of  function, 
and  rapid  swelling — at  first  from  hemorrhage  into  and  around  the  joint, 
later  from  inflammatory  effusion  from  the  damaged  vessels.  This  is 
|  usually  accompanied  by  a  good  deal  of  heat  and  redness.  It  is  often 
difficult  to  eliminate  fractures  with  little  or  no  displacement,  especially 
in  sprains  of  the  ankle. 

The  treatment  should  be :  absolute  immobilisation,  combined,  if  pos- 
sible, with  uniform,  firm,  elastic  pressure.  This  is  best  obtained  by  sur- 
rounding the  part  immediately  with  a  large  quantity  of  good  cotton-wool, 
and  compressing  it  down  to  a  thickness  of  about  two  inches  by  bandages 
applied  at  first  loosely,  then  tighter  and  tighter.  A  splint  may  be  added 
if  necessary,  to  control  so  large  a  joint  as  the  knee.  Some  surgeons 
employ  a  splint  and  ice  from  the  first.  When  inflammatory  symptoms 
have  appeared,  fixation  and  frequent  fomentation  give  most  relief.  When 
swelling  has  subsided,  the  part  may  be  placed  in  plaster  of  Paris,  and 
kept  immobile  for  two  to  four  weeks  or  longer,  varying  with  the  size  of 
the  joint  and  severity  of  the  strain. 

After  a  bad  sprain,  a  joint  often  remains  weak  or  stiff  and  painful, 
much  affected  by  changes  of  weather,  especially  in  the  aged  or  sufferers 
from  gout  or  chronic  rheumatism.  Sometimes  chronic  arthritis  is 
started  by  such  injuries.  The  best  safeguard  against  all  these  untoward 
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results  is  the  above  treatment,  especially  absolute  rest  for  a  sufficient 
length  of  time.  The  tendency  to  regard  a  sprain  as  a  trifle  to  be  made 
nothing  of  is  at  the  bottom  of  the  common  saying  that  a  bad  sprain  is 
worse  than  a  broken  leg. 

Wounds  of  Joints. 

A  small  wound  may  often,  but  not  invariably,  be  known  to  have 
penetrated  a  joint  by  the  escape  of  glairy  viscid  drops  of  synovia. 

Treatment. — If  there  is  any  doubt  as  to  the  wound  having  pene- 
trated the  joint,  treat  as  though  it  had ;  any  but  the  most  cautious  use 
of  a  probe  may  produce  the  penetration  which  it  is  so  desirable  to  avoid. 

The  object  is  to  avoid  septic  arthritis  (p.  295),  and  this  is  done  by 
washing  the  part  with  some  reliable  antiseptic,  syringing  out  the  joint, 
making  ample  provision  for  drainage,  applying  an  antiseptic  dressing 
(permanent  if  possible),  and  immobilising  the  part  in  the  best  position 
for  ankylosis  in  case  stiffness  should  result.  There  is  no  reason  why 
large  wounds  should  not  be  sewn  up  carefully  if  ample  drainage  is  pro- 
vided. Even  in  small  wounds  the  above  treatment  is  always  preferable 
to  closing  the  wound  with  collodion  or  tinct.  benzoini  co.  on  lint,  and 
packing  the  immobilised  joint  in  ice. 

Should  suppuration  set  in,  reliance  must  be  placed  upon  the  freest 
drainage  and  drying  up  of  discharge  in  antiseptic  dressings,  the  joint 
being  kept  at  perfect  rest.  Thus  the  knee  should  be  laid  open  from  top 
to  bottom  along  each  side,  along  the  line  of  reflexion  of  the  synovial 
membrane,  a  finger  being  passed  into  the  joint  through  the  wound,  to 
discover  the  exact  level  of  this  line,  and  cut  down  upon  ;  and  it  is  best 
to  make  the  plane  of  the  wound  shelving  backwards  from  the  above  line. 
Further,  dressing  forceps  should  be  thrust  through  the  joint  to  the  back  of 
the  external  condyle  of  the  femur,  and  there  cut  down  upon  ;  they  must 
then  be  used  to  draw  a  tube  into  the  joint.  In  these  cases  irrigation 
through  the  tubes  may  be  used  in  default  of  antiseptics.  A  careful 
watch  upon  the  temperature  and  local  state  must  be  kept  to  detect  bur- 
rowing of  pus  and  formation  of  secondary  abscess  at  the  earliest  date. 

In  many  cases  secondary  excision  will  be  necessary  to  afford  sufficient 
drainage  and  to  remove  infected  and  ulcerating  bone  and  cartilage ;  and, 
not  uncommonly,  danger  of  death  from  hectic  will  necessitate  amputa- 
tion to  save  life. 

Primary  excision  is  indicated  by  splintering  of  the  bones,  and  in 
the  upper  limb  is  greatly  preferable  to  amputation.  As  much  as  six 
inches  of  the  upper  end  of  the  humerus  have  been  removed  with  good 
result.  In  these  operations  the  periosteum  should  be  preserved  with 
the  greatest  care. 

Great  injury  to  soft  parts,  vessels  or  bones,  especially  in  the  lower  limb, 
necessitates  primary  amputation.  In  gunshot  injuries  the  facilities  for  an- 
tiseptic treatment  and  the  necessity  for  transporting  the  wounded  must 
be  taken  into  consideration  in  deciding  between  excision  and  amputation. 

DISLOCATION  OB  LUXATION. 

A  dislocation  means  the  separation  of  two  bones,  a  bone  and  cartilage, 
or  two  cartilages,  at  an  articulation.  It  is  complete  when  the  surfaces 
are  quite  separated,  partial  when  portions  of  them  still  touch.  Other 
varieties  are :  traumatic,  due  to  injury,  with  the  sub-headings,  simple 
and  compound  ;  complicated — by  much  laceration  of  soft  parts,  of  large 
vessels  or  nerves,  or  by  fracture  of  one  or  other  bone  concerned  ;  patho- 
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logical,  due  to  inflammation  of  a  joint,  will  not  be  treated  of  here ;  con- 
genital, due  to  original  malformation  of  the  bones  entering  into  the  joint. 

Traumatic  dislocations  are  rare  before  adult  age,  fractures  and 
separations  of  epiphyses  occurring  instead ;  they  are  always  much  rarer 
than  fractures,  and  compound  dislocations  are  very  much  rarer  than 
compound  fractures.  Articular  ends  do  not  tear  through  the  skin 
except  as  a  result  of  very  great  violence. 

Causes. — External  violence  or  muscular  action.  The  circum- 
stances that  enable  muscular  action  to  produce  it  are — a  peculiar 
position  (as  when  the  jaw  is  very  much  depressed)  ;  paralysis  of  an 
antagonistic  set  of  muscles  ;  elongation  of  ligaments ;  and  fracture  or 
ulceration  of  some  process  of  bone.  Thus  ulceration  of  the  acetabulum 
permits  the  head  of  the  femur  to  be  dislocated  upwards,  and  fracture  of 
the  coronoid  process  permits  the  ulna  to  be  dislocated  backwards. 

External  violence  as  a  rule  uses  the  shaft  of  a  long  bone  to  tear  the 
capsule  and  lever  its  head  out  of  its  socket  in  a  certain  direction  ;  this 
is  the  primary  displacement ;  then  the  head  is  carried  by  secondary  dis- 
placement to  some  more  or  less  permanent  position  determined  by  the 
action  of  muscles,  the  resistance  of  bones,  the  tension  of  untorn 
ligaments,  the  weight  of  the  part,  and  external  violence. 

Morbid  anatomy. — In  all  traumatic  dislocations  there  is  neces- 
sarily more  or  less  tearing  of  the  ligaments  holding  the  bones  together, 
or  these  bands  are  torn  from  their  attachments,  bringing  away  scales  or 
even  processes  of  bone  to  which  they  were  attached  ;  more  or  less 
laceration  of  the  soft  parts  round  about  must  also  occur,  and  bleeding  of 
course  follows,  but  is  usually  less  than  in  fractures.  If  the  dislocation 
is  at  once  reduced  all  these  lesions  heal  in  three  or  four  weeks.  In  un- 
reduced cases  the  displaced  bone  does  not  come  to  rest  until  it  finds  some 
firm  point  of  support ;  thus  if  muscle  separates  it  from  a  bony  surface,  the 
muscle  will  gradually  disappear,  and  the  bone  come  into  contact  with 
bone.  The  fibrous  tissue  round  about  the  displaced  bone  thickens 
greatly  and  forms  a  kind  of  new  capsule  for  it ;  but  ft  r  several  months 
no  changes  occur  which  would  prevent  reduction,  though  considerable 
force  may  be  required  to  tear  through  the  dense  fibrous  tissue.  In  the 
course  of  years  a  concave  socket  becomes  filled  up  by  dense  fibrous 
tissue  beneath  which  the  cartilage  disappears,  and  the  head  of  the  dis- 
placed bone  may  become  similarly  altered  ;  but  when  it  rests  against 
periosteum,  a  bony  cup  usually  forms  round  it  and  becomes  lined  with 
dense  fibrous  tissue  or  even  cartilage,  whilst  the  cartilage  on  the  dis- 
placed bone  is  more  or  less  preserved.  All  this,  if  movements  are 
executed  in  the  false  joint  or  nearthrosis  ;  if  the  bones  are  kept  at  rest, 
the  whole  of  the  inflammatory  capsule  may  ossify.  Such  changes  as 
these  render  reduction  impossible  ;  but  it  would  seem  to  be  impossible 
much  earlier,  and  the  reasons  are  not  quite  evident. 

Signs. — These  are  made  out  by  inspection,  palpation,  manipulation, 
and  measurement.  They  are  changes  in  length  of  the  limb — generally 
shortening ;  the  presence  of  certain  attitudes  of  the  limb  which  clinical 
experience  has  associated  with  certain  dislocations  ;  contour  changes — 
abnormal  prominences  or  depressions — sometimes  concealed  by  swelling 
from  the  eye,  but  usually  recognisable  by  the  finger,  which  can  gradually 
press  through  extravasated  blood,  and  in  all  cases  the  displaced  end  of  the 
bone  is  the  most  important  point  to  be  discovered  ;  movement  is  obtain- 
able, but  is  painful,  abnormally  limited  in  certain  directions,  abnormally 
free  in  others,  in  which  perhaps  no  movement  at  all  is  usually  allowed. 
Pain  is,  as  a  rule,  less  acute  than  in  fractures. 
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Diagnosis. — Dislocations  have  to  be  distinguished  chiefly  from 
fractures  occurring  near  joints,  for,  as  already  pointed  out,  the  deformity 
present  in  some  of  the  latter  may  cause  them  closely  to  resemble  certain 
dislocations.  (1.)  It  must  be  remembered  that  to  prove  the  existence  of 
a  dislocation  it  must  be  shown  that  the  joint  surfaces  of  two  bones  are 
separated  from  each  other ;  and  for  this  purpose  it  is  necessary  carefully 
to  compare  the  injured  joint  with  its  fellow  to  see  whether  the  relations 
of  bony  points  about  them  are  altered.  In  dislocation  the  relation  of 
these  points  is  abnormal,  in  fracture  it  is  normal,  the  deformity  being- 
due  to  displacement  of  the  fragments.  Luxation  differs  from  fracture 
also,  (2.)  in  the  absence  of  true  crepitus,  though  a  soft  crepitation  is  often 
present  from  extravasated  blood.  (3.)  A  fractured  bone  can  be  moved  by 
the  surgeon  more  freely  than  natural,  and  a  dislocated  one  less  so.  (4.) 
Measurement  of  the  distorted  bones  will  show  one  or  other  of  them  to 
be  shortened  if  a  fracture  is  the  cause  of  the  deformity,  but  they  are  of 
normal  length  in  dislocation.  (4.)  If  a  fractured  bone  be  drawn  into 
its  proper  shape,  the  distortion  will  return  when  the  extension  is  dis- 
continued ;  if  a  dislocated  bone  be  drawn  into  its  proper  place,  it  will 
usually  remain  there. 

But  the  greatest  difficulties  in  diagnosis  will  arise  when,  in  addition 
to  dislocation,  the  displaced  bone  is  also  fractured  close  to  its  head  ;  all 
the  signs  of  fracture  will  then  be  present,  and  the  diagnosis  of  disloca- 
tion can  be  made  only  upon  demonstration  that  the  joint  surfaces  are 
separated  from  each  other. 

Treatment.  —There  are  two  ways  of  reducing  dislocations  :  the  old 
one  of  dragging  the  bones  into  position  by  brute  force,  all  resistance  of 
soft  parts  being  removed  by  their  laceration ;  the  more  modern  plan  by 
manipulation,  based  upon  a  study  of  the  mode  of  production  of  disloca- 
tions in  the  various  joints  in  the  belief  that  the  easiest  way  back  for  the 
head  of  a  bone  is  that  by  which  it  left  the  joint.  The  shaft  of  the 
dislocated  bone  is  therefore  used  as  a  lever  to  produce  in  reverse  order 
those  movements  by  which  the  head  left  the  socket — to  correct  first  the 
secondary,  then  the  primary  displacement.  It  is  only  in  the  two  ball 
and  socket  joints,  and  especially  the  hip,  that  complex  proceedings  are 
required.  In  most  other  cases  the  socket,  the  point  of  leaving  the 
capsule  and  the  point  at  which  the  displaced  bone  is  lying,  are  in 
a  fairly  straight  line,  and  it  is  therefore  sufficient,  in  order  to 
correct  both  primary  and  secondary  displacement,  to  fix  the  socket  or 
proximal  bone  with  one  hand  and  to  pull  on  the  distal  or  displaced  bone 
till  the  resistance  of  the  muscle  is  overcome.  The  extension  should  be 
made  so  as  to  draw  the  head  directly  towards  the  socket,  the  limb  being 
in  such  position  as  will  relax  resisting  muscles  most  completely ;  gentle 
rotation,  and  such  other  movements  as  may  help  to  disentangle  the  dis- 
located bone,  should  at  the  same  time  be  employed. 

After  reduction,  the  joint  must  be  fixed  for  14  to  28  days,  the  latter 
in  the  hip.  It  is  unnecessary  to  maintain  any  extension,  prevention  of 
movement  whilst  healing  of  the  torn  capsule  is  proceeding  being  all 
that  is  required.  Ice  may  be  used  for  a  few  hours  to  check  extravasa- 
tion, fomentations  to  assist  absorption.  After  rest  for  the  above- 
mentioned  times  varying  with  the  size  and  importance  of  the  joint, 
movements  must  be  carried  out  both  passive  and  active,  those  which 
produced  the  dislocation  being  postponed  until  it  is  thought  that  healing 
is  really  sound. 

Dislocations  should  be  reduced  under  anaesthesia  if  muscular  resist- 
ance causes  the  slightest  trouble.    Formerly,  in  spite  of  the  free  use  of 
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nauseants  and  depressants— tartar  emetic,  tobacco,  hot  bath — reduction 
of  a  hip-joint  dislocation  was  regarded  as  a  capital  operation ;  now  with 
manipulation  and  narcosis  it  rarely  presents  real  difficulty. 

In  the  case  of  dislocation  and  fracture  the  patient  should  be  at 
once  anaesthetised,  and  an  attempt  made  to  push  the  displaced  head  back 
into  the  socket ;  or,  if  the  bone  is  broken  so  far  down  in  the  shaft  that 
it  is  possible  by  putting  it  up  very  firmly  in  splints  to  obtain  sufficient 
hold  upon  the  upper  fragment  to  employ  the  whole  shaft  as  a  lever, 
manipulation  may  be  tried.  This  failing,  fix  the  bone  in  such  position 
as  to  obtain  union  to  the  displaced  head,  and  then  after  six  to  ten  weeks 
reduce  by  manipulation ;  in  attempts  at  this,  fracture  may  again 
occur,  and  it  is  useless  to  try  again  to  reduce.  The  best  result  in  the 
shoulder  is  then  obtained  by  thrusting  the  end  of  the  shaft  up  intojhe 
socket ;  in  the  hip  by  formation  of  a  false  joint  with  good  movement.And 
the  limb  in  good  position. 

Compound  dislocation  of  the  larger  joints  is  a  dangerous  acci- 
dent because  of  the  acute  suppurative  inflammation,  rapid  destruction  of 
cartilage,  and  violent  general  disturbance  which  is  sure  to  follow  upon 
decomposition  of  the  wound  fluids  ;  they  are  more  serious  than  simple 
luxations,  also  on  account  of  the  greater  damage  to  soft  parts  by  which 
they  are  attended.  These  cases  must  be  considered  and  treated  in  very 
much  the  same  way  as  compound  fractures.  In  deciding  what  to  do,  the 
possibility  of  rendering  and  keeping  the  part  aseptic  is  of  the  first 
importance.  The  successful  application  of  antiseptics  of  course  does 
away  with  the  dangers  due  to  the  existence  of  a  wound.  If  this  is  im- 
possible, the  probability  is  that  even  an  uncomplicated  case  will  end  in 
ankylosis.  If  the  wound  is  clean  cut  it  may  heal  quickly  if  the  disloca- 
tion is  reduced,  the  limb  fixed,  and  some  simple  absorbent  dry  dressing 
is  applied.  Difficulty  in  reduction  must  be  met  by  skilful  enlargement 
of  the  wound,  not  by  removal  of  sound  bone.  If  rapid  healing  is 
impossible  on  account  of  laceration,  the  same  treatment  may  bs  adopted 
with  the  addition  of  a  well-placed  and  extremely  five  incision  into  the 
joint  such  as  shall  render  bagging  of  pus  difficult  or  impossible,  and  a 
similar  incision  must  be  practised  at  once  should  an  endeavour  to  obtain 
union  by  first  intention  fail  and  septic  arthritis  ensue  ;  otherwise,  there 
is  no  knowing  where  the  burrowing  of  pus  will  cease.  Except  to  keep 
open  channels  leading  to  joints,  the  bones  of  which  are  in  apposition, 
tubes  are  of  little  value  in  draining  them,  for  they  get  compressed  if 
passed  through  from  front  to  back.  If  the  endeavour  to  drain  the  joint 
thoroughly  fail — and  some  joints  are  extremely  difficult  to  drain,  and 
constant  irrigation  does  not  prevent  burrowing — the  sooner  a  secondary 
excision  is  done  the  better. 

As  to  the  question  of  primary  excision  or  amputation  the  decision 
must  rest  upon  the  age  and  constitution  of  the  patient,  extensive  bruis- 
ing and  laceration  of  soft  parts,  laceration  of  large  vessels,  and  shatter- 
ing of  the  bone.  The  probability  of  employing  antiseptics  successfully 
must  always  be  taken  as  a  point  greatly  in  favour  of  the  patient.  When 
one  or  other  operation  is  necessary,  excision  is,  as  a  rule,  to  be  preferred, 
especially  in  the  upper  limb. 

Particular  Dislocations. 

Dislocation  of  the  jaw  may  be  caused  by  a  blow  on  the  chin 
when  the  mouth  is  wide  open,  or  by  spasm  of  the  external  pterygoid 
muscles  during  yawning,  by  which  the  condyles  are  drawn  over  the 
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articular  eminence  in  front  of  the  glenoid  fossa.  The  dislocation  may- 
be on  one  side  only,  or  on  both.    It  may  also  be  partial  or  complete. 

Symptoms.— The  mouth  fixedly  open ;  speech  and  deglutition 
difficult ;  saliva  dribbling  away ;  the  chin  protruding  forwards,  or  a  little 
on  one  side  (if  the  dislocation  is  one-sided) ;  the  condyle  is  felt  to  project 
unnaturally  under  the  zygomatic  process,  whilst  there  is  a  hollow 
in  the  upper  part  of  the  parotid  space,  corresponding  to  the  empty 
glenoid  fossa. 

Treatment.— Let  the  patient  sit  on  a  low  stool  with  the  head 
against  a  wall.  The  surgeon  next  wraps  some  rag  round  his  thumbs, 
and  places  them  at  the  roots  of  the  coronoid  process  behind  and  outside 
of  the  molar  teeth  ;  then  he  should  press  them  downwards  and  back- 
wards, elevating  the  chin  at  the  same  time  with  his  fingers.  Or  a  piece 
of  cork  may  be  put  between  the  molar  teeth  whilst  the  chin  is  elevated. 
After  reduction,  the  chin  must  be  confined  for  two  weeks  by  a  four-tailed 
bandage,  to  prevent  accidental  re-displacement  from  involuntary  yawning 
and  to  allow  the  capsule  to  heal  thoroughly.  This  is  important,  as 
luxation  of  the  jaw  is  one  of  the  most  common  to  become  habitual. 

Dislocations  of  the  clavicle. — The  sternal  extremity  of  this 
bone  may  be  dislocated  by  blows  on  the  shoulder  ;  either  forwards  on  to 
the  anterior  surface  of  the  sternum,  or  upwards  into  the  suprasternal 
fossa.  There  are  also  a  few  cases  on  record  of  dislocation  of  this  end  of 
the  clavicle  backwards  by  violence,  with  the  pain  and  difficulty  of  breath- 
ing as  consequences ;  the  reduction  and  subsequent  treatment  the  same 
as  for  the  dislocation  forwards.1  The  sternal  end  may  be  dislocated 
forwards  from  sheer  relaxation  of  the  ligaments.  The  treatment  is  in 
all  respects  the  same  as  for  fractured  clavicle,  with  the  addition  of 
pressure  by  the  thumb,  and  afterwards  by  a  pad  and  bandage  on  the 
displaced  end  of  the  bone.  Dislocation  of  the  sternal  end  backwards 
has  been  caused  by  lateral  curvature  of  the  spine.  In  one  case  it  pro- 
duced so  much  pressure  on  the  oesophagus  as  to  threaten  starvation, 
and  was  excised  by  Mr.  Davie,  of  Bungay. 

The  outer  extremity  of  the  clavicle  is  much  more  frequently  dis- 
located, and  almost  invariably  upivards  on  the  acromion.  The  shoulder 
is  depressed,  and  on  tracing  the  spine  of  the  scapula  the  end  of  the 
clavicle  can  be  felt  upon  the  acromion.  The  outer  extremity  of  the 
clavicle  has  been  dislocated  under  the  acromion  by  a  kick  from  a  horse 
on  the  shoulder.  The  treatment,  after  replacement,  is  the  same  as  for 
fracture  of  the  clavicle  or  acromion ;  but  is  unsatisfactory  as  regards 
keeping  the  bone  in  place,  though  the  patient  recovers  with  a  strong 
limb. 

Dislocation  of  the  shoulder-joint  is  far  commoner  than  any 
other,  which  is  easily  accounted  for  by  the  shallowness  of  the  socket,  the 
laxity  of  the  capsule,  and  the  violence  to  which  the  upper  limb  is  often 
exposed.  The  displacement  is  caused  by  falls  on  the  hand  or  elbow,  but  it 
seems  likely  that  violent  contraction  of  the  muscles  forming  the  anterior 
and  posterior  axillary  folds  may  have  a  good  deal  to  do  with  dragging  the 
bone  inwards  from  its  socket.  In  ordinary  falls  upon  the  hand,  the  whole 
length  of  the  upper  limb  forms  a  lever,  the  insertions  of  the  axillary 
muscles  are  the  fulcrum,  and  the  upper  end  is  thrown  against  the  lower 
and  inner,  or  weakest  part  of  the  capsule,  and  the  bone  escapes  usually 
between  the  subscapularis  and  the  long  head  of  the  triceps.  According 
to  the  direction  of  the  force  which  subsequently  acts  upon  the  shaft, 

1  Sae  a  case  by  Mr.  Brown,  of  Callington,  Med.  Gaz.,  Aug.  1.  1845. 
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the  head  of  the  bone  may  come  to  rest  low  down  in  the  axilla  just  inside 
the  axillary  border  of  the  scapula ;  or  it  may  lie  higher  up  and  more 
superficially  beneath  the  coracoid  process,  or,  travelling  along  the  same 
line,  it  may  be  forced  up  and  in  beneath  the  clavicle.  In  rare  falls  upon 
the  posterior  and  outer  aspect  of  the  flexed  arm,  the  head  of  the 
humerus  is  driven  through  the  lower  posterior  part  of  the  capsule,  and 
comes  to  lie  on  the  dorsum  scapulae,  below  the  spine.  The  dislocations 
of  the  shoulder  may  therefore  be  divided  into  two  sets  by  the  axillary 
border  of  the  scapula  :  one,  the  subspinous,  occurs  behind  this  line ; 
three,  the  subglenoid  or  dislocation  into  the  axilla,  the  subcoracoid, 
and  the  subclavicular,  are  in  front  of  it.  The  term  subglenoid,  though 
commonly  used  as  synonymous  with  into  the  axilla,  is  not  so  ;  it  should 
be  reserved  for  very  rare  cases  in  which  the  head  lies  on  the  edge  of  the 
scapula  just  below  the  glenoid  fossa  (the  arm  being  abducted  to  a  right 
angle),  whence  it  readily  slips  into  the  axilla.  The  three  dislocations 
forwards  must  be  regarded  as  accidental  varieties  of  one  kind.  As  to 
relative  frequency,  the  subcoracoid  occurs  most  often  (Malgaigne, 
Flower,  'Trans.  Path.  Soc.,'  vol.  xii.  p.  179),  then  that  into  the  axilla, 
which  is  also  common ;  the  subclavicular  is  uncommon,  and  the  sub- 
spinous rare. 

If  the  student  will  detach  the  humerus  of  an  articulated  skeleton 
and  place  its  head  in  the  different  positions  which  it  may  assume 
between  the  lower  part  of  the  cap- 
sule and  the  clavicle  or  spine,  he 
will  at  once  appreciate  the  differ- 
ences which  may  be  expected  in  the 
direction  of  the  limb,  its  apparent 
length,  and  the  relation  of  the 
elbow  to  the  side. 

1.  In  the  dislocation  down- 
wards, or  into  the  axilla,  the 
head  of  the  bone  slips  through 
the  capsule  between  the  subscapu- 
laris  muscle  and  the  long  head  of 
the  triceps,  and  rests  pressing  upon 
the  axillary  plexus  of  nerves,  be- 
tween the  subscapularis  muscle 
and  the  ribs  (see  Fig.  109). 

Symptoms. — The  elbow  sticks 
well  out  from  the  side,  and  cannot 
be  made  to  touch  the  ribs ;  the 
shoulder  is  flattened  all  round,  and 
the  deltoid  tense ;  the  fingers  can 
be  pushed  in  beneath  the  acromion 
revealing  a  hollow  where  the  head 
of  the  bone  ought  to  be ;  the  arm  is  lengthened ;  the  head  of  the  bone 
can  be  felt  in  the  axilla  if  the  limb  be  raised,  and  this  movement  causes 
pain  and  numbness  along  the  arm  and  fingers. 

Diagnosis. — To  examine  the  shoulder  after  injury,  bare  both  joints 
and  inspect  from  the  front  and  from  behind.  Then,  standing  behind, 
place  a  hand  on  each  shoulder,  and  commencing  at  the  sternal  end  of 
the  clavicles  feel  successively  the  clavicles,  the  coracoid  processes,  heads 
of  humeri,  acromia,  and  spines  of  scapulae,  comparing  the  injured  with 
the  corresponding  sound  part.  Any  displacement  will  thus  be  detected. 
Now,  with  one  hand  grasp  the  injured  shoulder  from  before  back,  and 
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Fig.  109.— Dislocation  of  the  shoulder 
downwards. 


276 


DISLOCATIONS  OF  THE  HUMERUS 


with  the  other  seize  the  flexed  elbow  and  gently  rotate  the  humerus  to 
see  whether  the  head  moves  with  the  shaft.  If  it  does  so,"  stronger  and 
more  extensive  movements  may  be  made  in  all  directions  to  endeavour 
to  elicit  evidence  of  abnormal  mobility  or  crepitus  in  the  bones  of  the 
shoulder  girdle. 

There  are  three  fractures  liable  to  be  mistaken  for  this  dislocation : 
viz.  fracture  of  the  acromion ;  of  the  neck  of  the  scapula ;  and  of  the 
neck  of  the  humerus.  The  first  two  may  be  known  by  the  facility  with 
which  the  form  of  the  joint  is  restored  by  pushing  up  the  elbow  vertically, 
with  an  instant  redisplacement  on  ceasing  the  support.  In  fracture  of 
the  neck  of  the  scapula  crepitus  is  felt  on  doing  so.  In  fracture  of  the 
cervix  humeri,  the  limb  is  shortened,  instead  of  being  lengthened,  as  it  is 
in  dislocation  ;  the  shoulder  immediately  below  the  acromion  is  of  normal 
shape  ;  the  round  head  is  felt  in  situ  but  does  not  move  with  the  shaft, 
and  crepitus  may  be  obtained ;  the  deltoid  is  tense  and  flattened,  and 
about  1%  inch  down,  opposite  the  fracture,  the  fingers  can  be  made  to 
sink  in  somewhat ;  and  the  rough  angular  end  of  the  shaft  may  be  felt  in 
the  axilla,  instead  of  the  smooth  head  of  the  bone. 

2.  In  the  subcoracoid  dislocation  the  head  of  the  bone,  having 
escaped  below  the  subscapulars  tendon,  ascends  in  front  of  it  to  lie  below 
or  just  internal  (Fig.  110)  to  the  coracoid  process. 


Fig.  110.— Subcoracoid  dislocation  of  the       Fig.  111.— Subspinous  dislocation  of  the 
shoulder.  shoulder,  unreduced,  new  socket 

formed.   St.  Mary's  Museum. 


Symptoms. — The  elbow  stands  out  a  little  from  the  side,  being 
pushed  to  it  with  difficulty,  and  is  also  carried  a  little  backwards ;  the 
shoulder  is  flattened  externally  and  behind,  and  the  acromion  is  promi- 
nent, especially  behind  ;  the  resistance  of  the  head  is  gone  from  beneath 
it ;  on  rotating  the  bone  the  head  is  felt,  somewhat  obscurely  in  muscular 
or  fat  people,  close  to  the  coracoid  process,  and  there  is  more  or  less 
fulness  over  it ;  the  limb  may  be  slightly  lengthened  or  shortened 
according  as  the  head  is  below  or  inside  the  process. 

3.  The  subclavicular  dislocation  is  produced  from  the  subcoracoid 
by  pushing  the  head  further  up  and  in  beneath  the  clavicle,  where  it  causes 
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more  marked  fulness  and  is  more  easily  felt,  whilst  the  elbow  is  directed 
more  out  and  back,  and  the  shortening  is  greater. 

4.  In  the  dislocation  backwards  or  subspinous  (Fig.  Ill)  the  head 
of  the  bone  may  be  felt  on  the  dorsum  scapulae,  and  the  elbow  projects 
forwards.  There  is  a  fulness  behind,  and  a  hollow  under  the  acromion  in 
front. 

5.  Partial  dislocation  forwards  is  described,  in  which  the  head  of  the 
bone  is  thrown  partly  off  the  glenoid  cavity  against  the  coracoid  process. 
By  some  it  is  regarded  as  due  to  rupture  of  the  tendon  of  the  biceps. 
The  symptoms  are :  projection  of  the  acromion,  and  a  hollow  under  it 
at  the  back  of  the  joint,  whilst  the  head  of  the  bone  is  prominent  in 
front,  and  may  be  felt  to  move  on  rotating  the  elbow ;  cramps  of  the 
hand  ;  and  difficulty  in  raising  the  elbow,  because  the  head  of  the  bone 
strikes  against  the  coracoid  process.  It  is  said  to  be  very  liable  to  recur 
after  reduction. 

Injuries  of  the  shoulder-joint  are  liable  to  be  followed  by  various 
obstinate  and  intractable  affections,  owing  probably  to  the  supervention 
of  chronic  rheumatic  arthritis.  The  capsular  tendons  and  long  head  of 
the  biceps  waste  away,  and  the  articular  surfaces  are  altered  in  shape, 
and  partially  displaced.  Such  cases  were  described  by  Sir  A.  Cooper  as 
dislocation  upwards  and  rupture  of  the  biceps.  Sometimes  the  deltoid 
muscle  wastes,  owing  probably  to  injury  of  the  circumflex  nerve.  Violent 
spasms  and  neuralgic  pains  of  the  arm  may  occur  from  injury  to  the 
other  nerves. 

Very  rarely  the  head  of  the  humerus  has  been  dislocated  upwards, 
breaking  off  the  acromion  {supraglenoid)  or  the  coracoid  process,  or  in 
front  of  the  latter  process  (supracoracoid). 

Treatment. — There  are  four  methods  of  reducing  dislocations  of  the 
shoulder. 

1.  By  the  heel  in  the  axilla. — The  patient  lies  down  on  a  bed,  and  the 
surgeon  sits  on  the  edge.  He  puts  his  foot  (without  his  boot) 1  into  the 
axilla,  the  heel  resting  against  and  fixing  the  axillary  edge  of  the  scapula, 
the  wide  anterior  part  of  the  foot  being  used  to  press  the  head  of  the 
bone  outwards  ;  at  the  same  time  he  makes  extension  in  the  line  of  the 
limb,  by  grasping  the  wrist.  By  means  of  a  towel  or  skein  of  worsted 
clove-hitched  round  the  arm  above  the  elbow,  an  assistant  may  aid  in 
making  traction  should  extra 
force  be  necessary  ;  but  it  is 
far  better  to  give  an  anaes- 
thetic, and  to  employ  rotation 
of  the  humerus,  rather  than 
direct  traction,  to  break  down 
adhesions  in  old  cases  or  to 
enlarge  the  opening  in  the 
capsule.  The  clove  hitch  is 
shown  in  Fig.  112. 

When  the  head  has  been 
drawn  down  to  the  level  of 
the  rent  in  the  capsule,  it  is 
levered  outwards  over  the  foot 
by  carrying  the  elbow  to  the  Fig.  112.— Tbe  clove  hitch, 

side,  when  it  usually  slips  in 

with  a  jerk  and  an  audible  snap.    Both  these  signs  may  be  absent, 

1  A  case  is  related  by  Dr.  Warren,  of  Boston,  in  which  a  person  made  a  violent  attempt 
to  reduce  a  dislocation  by  putting  the  heel  of  his  boot  into  the  axilla.  The  result  was 
a  rupture  of  the  axillary  artery.   Vide  Banking's  Abstract,  vol.  iii.  p.  43. 
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especially  in  cases  which  are  not  quite  recent ;  reduction  is  then  evi- 
denced by  return  of  the  normal  fulness  of  the  shoulder  given  by  the  head 
in  its  socket,  also  by  greater  freedoo  of  movement. 

The  extension  used  in  reducing  any  dislocation  fonvards  must  be 
made  in  a  direction  downwards  and  backwards.  For  the  dislocation 
backwards,  extension  should  be  made  forwards. 

2.  By  the  knee  in  the  axilla. — The  patient  is  seated  in  a  chair,  and 
the  surgeon  abducts  the  arm  and  places  one  of  his  knees  in  the  axilla, 
resting  the  foot  on  the  chair.  He  then  puts  his  hand  on  the  shoulder  to 
fix  the  scapula,  and  with  the  other  extends  and  depresses  the  elbow  over 
his  knee. 

The  method  is  altogether  inferior  to  that  by  the  heel  in  the  axilla. 

3.  According  to  the  method  by  hyper -abduction  invented  by  Charles 
White,  of  Manchester,  and  revived  by  Malgaigne,  the  patient  lies  down, 
and  the  surgeon  sits  behind  him.  The  scapula  is  well  fixed  by  placing  one 
hand  or  a  foot  upon  the  shoulder ;  then  the  arm  is  raised  from  the  side, 
and  drawn  straight  upwards  strongly  till  the  bone  is  elevated  into  its 
socket  (Fig.  113). 


Fig.  113. — Eeduction  of  dislocation?  of  the  humerus  by  hyr.er-abduetion. 

Modifications  of  this  process  have  long  been  in  use  on  the  Continent. 
English  bone-setters  have  a  plan  by  which  the  leverage  afforded  by  the 
length  of  the  limb  is  made  available  for  tilting  the  head  into  its  socket. 
For  this  purpose  the  elbow  is  straightened,  and  the  limb  raised  and  moved 
in  a  circular  direction,  so  as  to  dislodge  the  head  of  the  dislocated  bone, 
and  enable  the  muscles  to  draw  it  into  its  socket.  This  is,  in  fact,  a 
closely  similar  proceeding  to  that  of  manipulation  in  dislocation  of  the 
hip-joint  (see  the  Flexion  method,  p.  285,  and  Fig.  119). 

4.  Kocher's  method  is  very  successful,  and  must  be  conducted  in  the 
following  steps.  1.  Push  the  abducted  elbow  to  the  side.  2.  Bend  the 
elbow,  and,  using  the  forearm  as  a  lever,  rotate  out  the  humerus  through 
about  90°,  when  a  distinct  check  will  be  felt.  3.  Flex  the  humerus  fully, 
i.e.  carry  the  elbow  forwards  and  upwards  through  90c.  4.  Botate  the 
humerus  in,  when  its  head  will  enter  the  glenoid  fossa.  These  move- 
ments first  render  tense  the  coraco-humeral  band  and  other  untorn 
parts  of  the  capsule,  and  then  employ  them  as  a  fixed  point  round  which 
to  move  the  head.  The  method  fails  when  this  band  is  torn  from  the 
humerus,  but  White's  plan  then  succeeds. 

In  subspinous  dislocation  strong  abduction  and  forward  traction 
coupled  with  direct  pressure  forwards  on  the  head,  must  be  practised. 
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After  reduction  fix  the  arm  to  the  side  by  a  few  turns  of  bandage  and 
treat  any  extravasation.  Begin  passive  movement  in  14,  active  in  28 
days,  abduction  last.  Habitual  dislocation  is  more  frequent  in  this 
joint  than  in  any  other.  When  dislocation  has  occurred  more  than 
twice,  absolute  rest  for  four  or  six  weeks  should  be  given  to  the  joint, 
and  some  kind  of  band  should  be  used  to  limit  the  movements,  especially 
abduction,  of  the  joint.  * 

Old  dislocations. — Those  have  been  reduced  even  so  long  as  a  year 
after  their  occurrence,  and  attempts  made  within  six  months  will,  as 
a  rule,  be  successful.  Owing  to  the  matting  of  soft  parts  which  always 
occurs  around  the  head,  it  is  necessary  to  free  the  latter  by  movements 
of  rotation  and  to  open  up  again  the  way  into  the  capsule.  There  will 
probably  be  no  sudden  slip  or  snap  when  an  old  dislocation  is  reduced, 
and  often  the  bone  slips  out  of  place  with  the  greatest  ease  ;  when, 
therefore,  the  natural  form  is  restored,  the  arm  must  be  firmly  fixed  with 
the  hand  upon  the  opposite  shoulder  so  as  to  preserve  it.  Kocher's  method 
has  been  very  successful  in  this  class  of  case,  and  it  would  avoid  the 
possibility  of  several  of  the  accidents  which  have  occurred  during  reduction 
of  both  old  and  recent  dislocations  by  the  heel  in  the  axilla.  These  are 
— (1)  Fracture  of  the  neck  of  the  humerus,  and  of  this  in  Kocher's 
method  there  is  most  danger  when  producing  the  second  movement. 
(2)  Rupture  of  the  axillary  artery  or  vein,  an  accident  which  is  not 
always  avoidable  by  any  method,  as  the  vessels  sometimes  contract  adhe- 
sions to  the  displaced  head.  (3)  Rupture  of  smaller  vessels,  resulting 
in  great  extravasation.  (4)  Injury  to  the  brachial  plexus,  causing 
more  or  less  lasting  paralysis.  (5)  laceration  of  the  skin  and  pec- 
toral muscles.  (6)  Avulsion  of  the  arm  at  the  elbow  (Guerin) 
without  the  employment  of  any  great  amount  of  traction. 

If  the  neck  breaks  during  an  attempt  to  reduce  an  old  dislocation, 
the  shaft  should  be  pushed  up  at  once  into  the  glenoid  fossa,  to  imitate 
as  nearly  as  possible  the  result  of  an  excision,  and  the  case  must  be 
treated  accordingly.  Subsequently,  if  the  displaces  head  is  a  source  of 
pain,  it  may  be  removed.  In  a  recent  dislocation  union  should  be 
allowed  to  take  place  between  the  shaft  and  head,  and  another  careful 
attempt  made  to  reduce. 

Eupture  of  the  axillary  artery  gives  rise  at  once  to  a  false  aneurism 
{arterial  hematoma),  which  must  be  treated  by  laying  open  the  sac, 
turning  out  the  clots,  and  tying  above  and  below  the  wound  in  the 
artery,  whilst  the  subclavian  is  compressed.  This  should  not  be  done 
until  it  is  obvious  that  the  swelling  is  steadily  increasing,  as  it  has  done 
in  cases  hitherto  reported.  Rarely  an  ordinary  aneurism  has  formed 
several  weeks  after  the  reduction  of  a  dislocation ;  this  may  be  treated 
by  ligature  of  the  third  part  of  the  subclavian. 

When  small  vessels  or  the  axillary  vein  is  injured,  the  probability  is 
that  with  some  elevation  of  the  limb  and  friction  upwards  constantly 
practised,  the  danger  of  gangrene  will  be  escaped.  Should  it  set  in, 
amputation  must  be  practised. 

Every  endeavour  must  be  made  to  inprove  the  power  of  movement  in 
an  old  dislocation  ;  should  it,  however,  ultimately  prove  unsatisfactory, 
the  question  of  excision  of  the  head  may  be  entertained ;  as  also 
in  cases  of  much  pain  due  to  pressure  of  the  head  upon  th^  brachial 
plexus. 

The  shoulder  is  the  joint  in  which  luxation  tends  to  become  habitual, 
i.e.  to  recur  again  and  again  till  the  head  can  be  shaken  out  of  joint, 
perhaps  by  missing  a  step  coming  down  stairs,  or  by  the  performance  of 
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almost  any  overhand  movement.  The  pathology  is  unknown  ;  too  early 
use  of  the  joint  after  reduction  certainly  tends  to  cause  the  state,  which 
may  consist  in  the  persistence  of  a  wide  communication  between  the 
synovial  membrane  and  the  subscapular  bursa  produced  by  the  primary 
injury  (Roser).  In  confirmed  cases,  Hiiter  suggests  excision  as  a 
remedy. 

Congenital  dislocation  of  the  shoulder  is  rare  ;  it  is  usually  sub- 
coracoid,  a  false  socket  lying  at  the  base  of  this  process  to  receive  the 
malformed  head.  Attempts  to  improve  the  position  have  generally  failed. 

Dislocation  of  the  elbow  presents  many  varieties.  It  is  re- 
markable for  the  great  frequency  with  which  it  occurs  in  children.  Falls 
on  the  hand  are  its  cause.  Both  radius  and  ulna  may  be  dislocated — 
1,  backwards;  2,  backwards  and  outwards;  3,  backwards  and  inwards; 
4,  forwards.  The  ulna  alone  may  be  dislocated,  5,  backwards ;  the 
radius  alone  either,  6,  forwards  ;  7,  backwards ;  or,  8,  outwards ;  9,  the 
humerus  may  be  driven  between  the  forearm  bones,  the  ulna  being 
behind,  the  radius  in  front. 

1.  When  both  radius  and  ulna  are  dislocated  backivards,  the  elbow 
is  bent  at  a  right  angle  and  is  firmly  fixed.  The  olecranon  projects 
much  behind ;  a  hollow  can  be  felt  at  each  side  of  it,  corresponding  to 
the  great  sigmoid  cavity ;  and  the  lower  end  of  the  humerus  forms  a 
hard  protuberance  in  front.  The  coronoid  process  rests  near  the 
olecranon  fossa  (Fig.  114).  The  head  of  the  radius  and  its  superior 
hollow  can  be  felt  unless  the  swelling  is  great. 

2.  In  dislocation  of  both  bones  backwards  and  outwards,  the  coro- 
noid process  is  thrown  behind  the  capitellum ;  and  in  addition  to  the 


preceding  symptoms, 
the  head  of  the  radius 
can  be  very  plainly 
felt  on  the  outside  of 
the  joint. 

3.  The  dislocation 
backivards  and  in- 
wards is  known  by  a 
great  projection  of  the 
outer  condyle,  in  ad- 
dition to  the  sym- 
ptoms  of    the  first 


Tig.  114. — Dislocation  of  radius  and  ulna  backwards.  variety. 

4.  Dislocation  for- 
wards without  fracture  of  the  olecranon  is  very  rare ;  the  elbow  is 
flexed,  the  forearm  lengthened,  and  the  heads  of  the  forearm  bones  are 
felt  in  front  of  the  humerus.   Considerable  movement  is  permitted. 

5.  In  dislocation  backwards  of  theulna  solely,  the  olecranon  is  much 
projected  backwards,  the  elbow  is  immovably  bent  at  right  angles,  and 
the  forearm  is  much  twisted  and  pronated. 

The  treatment  of  these  five  varieties  is  much  the  same.  The 
surgeon  must  bend  the  elbow  across  his  own  knee,  using  this  as  a  fulcrum 
over  which  he  can  lever  apart  and  disentangle  the  bones ;  the  muscles 
will  then  effect  their  replacement. 

,  6.  The  head  of  the  radius  alone  may  be  dislocated  forwards,  being 
thrown  in  front  of  the  capitellum  (Fig.  115).  The  elbow  is  slightly  bent, 
and,  in  bending  it  more,  the  head  of  the  radius  can  be  felt  to  strike 
against  the  front  of  the  humerus.  The  hand  is  usually  more  supine 
than  prone. 
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Treatment. — Straighten  the  elbow  and  press  the  radius  into  place ; 
put  a  pad  in  front  of  it,  and  apply  a  straight  anterior  splint  for  three 
weeks  or  a  month.  In  all  cases  where  the  orbicular  ligament  is  torn,, 
the  dislocation  is  likely  to  recur. 


Pig-.  115. — Dislocation  of  the  radius  forwards. 

Dislocation  of  the  radius  backwards  is  very  rare,  outwards  much  less, 
so.  The  diagnosis  is  easily  made  by  feeling  the  head  in  its  abnormal 
position,  Reduction  is  effected  by  flexion,  adduction  from  the  hand,  and 
direct  pressure  on  the  head.  Angular  splints  must  be  applied  for  three 
to  four  weeks. 

When  the  forearm  bones  lie  one  on  each  side  of  the  humerus,  there 
is  much  deformity  ;  the  position  of  the  bones  is  easily  recognised  if  the 
case  is  seen  before  the  onset  of  swelling,  which  is  apt  to  be  great  and 
rapid.    Reduce  and  treat  like  dislocation  backwards  of  the  ulna. 

Diagnosis. — To  examine  the  elbow,  stand  in  front  of  the  patient, 
flex  the  sound  like  the  injured  joint,  and  take  an  elbow  in  each  hand, 
placing  a  forefinger  on  each  olecranon,  a  thumb  on  each  external  epi- 
condyle,  and  a  second  finger  on  each  epitrochlea.  The  relation  of  these 
points  belonging  to  the  forearm  and  arm  respectively  can  now  be 
exactly  examined,  unless  swelling  obscures  them. 

Dislocations  of  the  elbow  may  be  distinguished  from  fractures  of  the 
lower  extremity  of  the  humerus — 1,  by  the  impaired  mobility  of  the  joint, 
and  by  the  absence  of  crepitus;  2,  by  carefully  observing  the  relative 
position  of  the  epicondyles  of  the  humerus  to  the  olecranon  ;  3,  by  measur- 
ing the  length  of  the  humerus  from  its  condyle  to  the  shoulder — which  in 
dislocation  will  be  equal  to  that  of  the  sound  limb,  but  will  be  diminished 
in  fracture  of  the  lower  extremity  of  the  humerus.  The  forearm,  from 
epicondyle  to  styloid  process,  is  usually  shortened.  When  it  is  considered 
that  these  dislocations  may  be  combined  with  various  fractures  of  the  con- 
dyles of  the  humerus,  and  of  the  bones  of  the  forearm,  and  that  great  and 
rapid  swelling  is  characteristic  of  injuries  about  this  part,  it  will  be 
admitted  that  the  injuries  of  the  elbow  present  a  complicated  study. 

When  exact  diagnosis  is  impossible,  put  up  the  elbow  on  an  inside 
angular  splint  and  treat  the  extravasation.  If  the  dislocation  is  com- 
plicated by  fracture,  passive  movement  should  not  be  commenced  till 
after  four  to  five  weeks  ;  limited  movement  is  likely  to  result. 

These  dislocations  may  be  rendered  compound  by  projection  of  the 
lower  end  of  the  humerus  in  front.  The  treatment  will  vary  according 
to  the  damage  to  soft  parts  there. 

Reduction  of  dislocations  many  months  old  is  very  difficult.  Should 
it  fail  and  the  arm  be  useless  from  ankylosis  in  the  straight  position, 
excision  may  be  done  with  benefit. 

Dislocations  of  the  wrist  are  rare.  They  occur,  with  almost 
qual  frequency,  backwards  and  forwards,  and  are  readily  recognised  by 
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the  alteration  of  the  relations  of  the  styloid  processes  of  the  radius  and 
ulna  to  the  bones  of  the  carpus.  They  are  reduced  by  simple  extension. 
Such  injuries  are  very  rarely  compound,  and  their  treatment  will  depend 
on  the  amount  of  injury  the  bones  and  soft  parts  have  sustained. 

Dislocations  of  the  carpal  bones.  — The  os  magnum  and  os 
cuneiforme  are  sometimes  partially  dislocated  through  relaxation  of 
their  ligaments,  and  form  projections  at  the  back  of  the  hand,  which 
must  not  be  mistaken  for  ganglia.  The  os  pisiforme  has  been  dislocated 
by  the  action  of  the  flexor  carpi  ulnaris  muscle. 

Treatment. — Pressure,  mechanical  support,  and  cold  affusion  later. 

Dislocations  of  the  thumb  and  fingers  are  not  very  uncommon. 
They  are  almost  always  due  to  movements  of  over-extension,  the  distal 
bone  being  displaced  backwards  upon  the  proximal.  Displacement  is 
more  common  at  the  metacarpophalangeal  than  at  the  interphalangeal 
joints,  the  lever  upon  which  the  force  acts  being  longer.  The  anterior 
ligament  tears,  and  most  frequently  at  its  attachment,  which  is  very 
loose,  to  the  proximal  bone.  The  displaced  bone  is  found  in  a  position 
of  over-extension  ;  some  further  extension  is  possible,  but  flexion  is 
almost  immediately  checked. 

Keduction  is  effected  by  seizing  the  displaced  bone,  extending  it  as 
fully  as  possible,  then  pushing  it  forward  round  the  head  of  the  proximal 
bone.  This  is  far  more  successful  than  extension  in  a  straight  line,  even 
though  much  more  force  be  used. 

Occasionally  great  or  even  insuperable  difficulty  has  been  met  with 
in  the  reduction  of  these  dislocations,  especially  in  that  of  the  first 
phalanx  of  the  thumb  on  to  the  back  of  the  first  metacarpal.  This 
difficulty  has  been  variously  attributed  to  nipping  of  the  head  of  the 
metacarpal  by  the  lateral  ligaments  of  the  joint,  which  are  short  and 
strong,  or  by  the  tendons  of  the  flexor  brevis  pollicis  with  their  sesamoid 
bones,  to  interposition  of  the  tendon  of  the  flexor  long,  poll.,  or  of  the 
anterior  ligament  of  the  joint  which  has  remained  attached  to  the  dis- 
placed phalanx.  Eoser  and  Huter  regard  the  latter  as  the  chief  difficulty, 
having  found  it  to  be  so  in  experiments  on  the  cadaver ;  but  Huter  thinks 
the  others  probably  occur.  He  recommends  an  antiseptic  incision  into 
the  joint  to  find  out  exactly  the  cause  of  the  difficulty  and  to  remove  it ; 
the  part  must  then  be  carefully  fixed  with  plaster  of  Paris  in  the 
straight  position.  English  surgeons  usually  recommend  subcutaneous 
section  of  the  ligaments  and  tendons  above  mentioned,  and  enlargement 
of  the  opening  in  the  capsule,  though  how  this  is  to  be  done  behind  the 
flexor  longus  is  not  clear. 

In  compound  dislocations  reduce  enlarging  the  wound  if  necessary, 
and  dress  antiseptically.  Amputation  may  be  required  by  laceration  of 
soft  parts. 

Dislocations  of  the  ribs  and  sternum. — The  costal  cartilages 
may  be  torn  from  the  extremity  of  the  ribs,  or  from  the  sternum,  when  the 
longer  fragment  usually  overrides  the  shorter ;  or  the  posterior  extremity 
of  the  ribs  may  be  dislocated  from  the  spine  by  falls  on  the  back  ;  but  these 
accidents  are  very  rare.  A  case  is  related  in  which  the  heads  of  the 
last  two  ribs  were  driven  forwards  from  the  spine,  in  a  boy  of  eleven, 
by  a  violent  blow  on  the  back ;  abscess  formed,  and  the  case  terminated 
fatally.1  The  body  of  the  sternum  also  has  been  dislocated  forward  from 
the  manubrium,  and  the  ensiform  cartilage  is  sometimes  separated.  In 
all  these  cases  the  same  local  and  constitutional  treatment  must  be 
adopted  as  was  prescribed  for  fracture. 

1  Dublin  Med.  Press,  Feb.  3,  1841. 
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Dislocations  of  the  symphysis  pubis  and  saero-iliac  joints 

have  been  noticed  under  fractures  of  the  pelvis,  which  they  resemble  and 

often  accompany. 

Dislocations  of  the  hip-joint. — The  strength  of  this  articulation, 

given  by  the  depth  of  its  socket,  its  thick  short  capsule,  and  the  powerful 
■  muscles  by  which  it  is  surrounded,  is  very  great ;  but,  on  the  other  hand, 

the  lower  limb  forms  a  long  lever  to  multiply  the  action  of  any  force, 

and  the  [rim  of  the  acetabulum 

forms  a  fulcrum  against  which 

the  neck  of  the  femur  may  rest 

whilst  the  head  is  levered  out  of 

the  socket.    A  glance  at  the  cap- 

sule  shows  that  it  is  immensely 
I  strong  in  front  where'it  is  formed 
J  by  the   Y-ligament   of  Bigelow 

(Fig.  116),  one  of  the  stoutest 
j  ligaments  in  the  body ;  behind 

and  below  it  is  comparatively 

thin,  and  its  attachment  to  the 
j!  femur  posteriorly  is  weak.  The 
i|  greatest  violence  is  required  to 
I  tear  the  Y-ligament ;   both  its 

branches,  as  a  rule,  remain  at- 
tached to  the  femur  in  cases  of 
j  j  dislocation,  and  exercise  a  most 

important    influence    upon  the 

position  ultimately  assumed  by 

the  head,  besides  preventing  it 
I  from  passing  out  of  the  socket 
1  through  the  front  of  the  capsule  ; 

and  last,  and  by  no  means  least 

important,  its  attachment  to  the 

anterior  inferior  iliac  spine  serves 
j  as  a  fixed  point  round  which  the       fig.  116.— The  Y-ligament  (Bigelow). 

head  may  be  made  to  play  by 
j  movements  imparted  to  the  shaft,  for  upon  this  our  ability  to  reduce  dis- 
locations of  the  hip  by  manipulation,  i.e.  to  produce  in  inverse  order  the 

movements  by  which  the  head  reached  its  abnormal  position,  depends. 
Again,  an  examination  of  the  bones  entering  into  the  hip-joint  shows 

that  the  position  of  standing  is  one  of  perfect  security,  the  femur  being 
'  in  contact  with  the  widest  part  of  the  acetabular  cartilage  which  over- 
s' hangs  the  head  ;  but  the  surface  of  contact  becomes  much  smaller  as 
[  the  hip-bone  is  flexed  upon  the  femur,  and  the  position  is  one  of  obvious 

danger  if  at  the  same  time  the  femur  is  adducted  and  rotated  in.  This 
f  is  the  position — one  of  flexion,  and  adduction,  and  rotation  in — in 
j  which  it  is  believed  by  most  that  dislocations  of  the  hip  generally  occur. 

Another  precarious  position  is  that  of  flexion  and  abduction,  and  H. 

Morris  supports  the  teaching  of  Fabbri  of  Milan,  that  all  dislocations 

are  produced  by  extreme  and  forcible  abduction,  the  head  passing  back- 

zuards  when  the  thigh  is  at  the  same  time  flexed  and  rotated  in,  forwards 

when  the  femur  is  extended  and  rotated  out. 

Bigelow  regards  the  tendon  of  the  obturator  interims  as  of  con- 
siderable importance  in  the  dorsal  dislocations.  In  the  upright  position 

this  tendon  runs  horizontally  outwards  behind  and  at  about  the  level  of 

the  middle  of  the  hip  ;  but  as  the  joint  is  flexed,  it  rises  more  and  more 
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above  the  point  of  chief  pressure  of  the  hip-bone  against  the  femur. 
Bigelow  has  found  experimentally  that  when  the  femur  is  flexed  to  45° 
and  pushed  out  of  the  socket,  the  head  passes  back  above  the  pyriformis  ; 
at  90°  it  escapes  between  the  pyriformis  and  obturator  internus  ;  and  in 
extreme  flexion,  below  the  latter  tendon.  Inward  rotation  causes  the  head 
to  pass  out  much  lower  than  it  otherwise  would  for  a  given  amount  of 
flexion.  Bigelow  thinks  that  the  head  usually  passes  out  below  the  ten- 
don, and  reaches  points  high  on  the  dorsum  ilii  by  secondary  displace- 
ment with  stretching  or  rupture  of  the  obturator  internus  and  other 
external  rotators,  rather  than  that  the  head  reaches  its  position  primarily 
by  a  direct  thrust  back ;  and  in  this  view  Morris  agrees  with  him. 

From  the  above  remarks  it  will  be  seen  that  dislocations  of  the  hip 
may  be  divided  into  two  classes : — the  regular,  in  which  the  Y-ligament 
or  one  of  its  branches  remains  unbroken,  and  in  which,  therefore,  the 
symptoms  are  fairly  constant  for  the  different  positions  the  head  can 
assume ;  and  the  irregular,  much  more  rare,  in  which  the  ligament  is 
torn  or  its  point  of  attachment  broken,  the  femur  being  free  to  assume 
any  position  and  the  signs  being  correspondingly  variable. 

In  the  regular  dislocations  the  primary  displacement  occurs  through 
the  lower  and  hinder  part  of  the  capsule,  or  even  as  far  forwards  as  the 
edge  of  the  pubio-femoral  band.  The  head  is  thrown  against  different 
points  of  the  capsule  according  as  the  hip  is  flexed,  adducted,  and  rotated 
in  to  various  degrees,  flexed,  abducted,  and  rotated  out,  or  extended,  ab- 
ducted, and  rotated  out.  When  the  femur  is  in  the  first  described  position 
its  head  passes  backwards  to  the  tuber  ischii,  or  back  towards  the  great 
sciatic  notch — in  either  case  4  below  the  tendon  '  of  the  obturator  internus. 
— or  it  may  escape  '  above  the  tendon '  on  to  the  dorsum  ilii ;  in  the 
second  position  the  tendency  of  the  head  is  down  and  in  towards  the 
thyroid  foramen  on  to  the  obturator  externus  ;  and  in  the  third  position 
the  head  will  be  forced  up  and  in  on  to  the  pubic  bone.  These  are  the  chief 
forms  of  dislocation  of  the  hip ;  they  are  like  the  cardinal  points  of  the 
compass,  between  which  there  are  many  subsidiary  points  at  which 
the  displaced  head  may  lie.  If  the  student  will  take  a  hip-bone  and 
femur  united  by  the  Y-ligament,  he  will  find  it  easy  to  produce  all  the 
above  dislocations  and  also  the  following.  From  the  pubic,  by  pushing 
the  femur  up  and  a  little  out,  so  that  its  neck  is  immediately  below  the 
inferior  spine  and  crossed  by  the  Y-ligament,  we  get  the  subspinous  ; 
by  pushing  the  head  further  down  and  in  from  the  thyroid  foramen,  the 
dislocation  into  the  perinceum  is  produced  ;  passing  outwards  from  the 
ordinary  thyroid  dislocation,  the  position  of  the  dislocation  directly 
downwards  is  reached,  and  then  of  that  down  and  out  on  to  the  tuber 
ischii.  If  in  a  dislocation  above  the  tendon  the  femur  is  placed  across 
the  symphysis,  it  will  be  found  that  some  force  will  now  evert  it,  both 
branches  of  the  Y-ligament  remaining  sound  and  the  femur  lying  across 
the  upper  part  of  its  fellow— the  anterior  oblique  —  dislocation;  by 
dividing  the  outer  branch  of  the  Y,  the  femur  can  be  brought  down 
straight,  its  head  passing  in  above  the  inferior  spine  and  origin  of  the 
rectus  —  the  supraspinous  dislocation ;  and  from  this  position  the 
femur  may  be  carried  out  on  to  the  dorsum  ilii,  and  being,  attached  only 
by  the  inner  band  of  the  Y,  it  is  everted — everted  dorsal  dislocation — 
but  can  be  inverted  at  will.  Starting  from  the  subspinous  position  by 
flexing,  circumducting,  and  rotating  in  the  femur,  its  head  may  be 
carried  through  all  the  positions  it  can  assume  between  the  inferior 
spine  and  the  dorsum  ilii ;  and  the  production  of  the  anterior  oblique, 
supraspinous,  and  everted  dorsal  dislocations -  all  rare —is  explained 
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above.  Clinically,  therefore,  we  must  expect  to  find  that  by  handling 
and  other  accidental  circumstances,  any  one  form  of  dislocation  may  be 
converted  into  neighbouring  forms  (so  to  speak).  It  is  easy  to  note  such 
points  as  whether  the  limb  will  be  shortened  or  lengthened,  in-  or 
e-verted  or  either,  flexed  or  extended,  &c. ;  and  practice  with  the  dis- 
sected joint  is  the  only  way  of  obtaining  any  real  knowledge  of  these 
dislocations. 

There  are  two  methods  of  reducing  dislocations  of  the  hip :— 1.  By 
extension  in  the  line  of  the  displaced  limb,  or  the  overcoming  of  all 
resistance  by  force,  gained  by  the  use  of  pulleys  if  necessary.  2.  By 
manipulation,  the  principle  of  which  has  already  been  explained  (p.  272). 
As  a  patient  is  anaesthetised,  the  limb  descends  from  muscular  relaxation, 
and  the  Y-ligament  gets  even  tighter  than  before.  Extension  by  pulleys 
in  the  line  of  the  limb  has,  therefore,  to  overcome  the  maximum  of  re- 
sistance of  this  ligament,  and  does  so  probably  by  more  or  less  lacera- 
tion of  it.  Manipulation  makes  no  attempt  to  draw  the  head  straight 
to  the  socket ;  flexion  is  its  chief  movement,  by  which  the  head  is  brought 
to  the  level  of  the  socket  in  the  upward  dislocations,  or  the  Y-ligament 
relaxed  in  the  downward  ;  flexion  is  aided  by  circumduction  or  rotation 
in  one  or  other  direction  and  by  direct  traction.  Hippocrates  speaks  of 
reduction  '  by  flexion  at  the  joint  with  gentle  shaking  ' ;  and  this  rocking 
movement  is  useful  in  all  manoeuvres. 

Manipidation  has  almost  universally  replaced  force  in  the  reduction 
of  recent  displacements  ;  but  many  hold  the  pulleys  to  be  necessary  in 
old  luxations  to  overcome  the  resistance  of  cicatricial  tissue.  Bigelow, 
however,  says  that  he  should  expect  always  to  succeed  by  manipulation 
so  long  as  the  bones  remained  normal ;  and  it  seems  that  we  ought  to 
do  so,  when  it  is  remembered  that  by  circumduction  of  a  displaced 
femur  it  is  not  difficult  to  tear  through  everything  which  may  resist  the 
passage  of  the  head  from  the  anterior  spine  round  to  this  point  again. 

For  treatment  by  manipulation  the  patient,  full/  anaesthetised,  must 
lie  on  a  mattress  on  the  floor ;  the  surgeon,  standing-by  the  injured  side, 
grasps  the  ankle  with  one  hand  and  places  the  other  hand  behind  the 
top  of  the  calf  and  flexes  the  hip  and  knee  each  to  90°.  He  can  now 
with  ease  cause  the  limb  to  perform  any  movement. 

Dislocations  not  more  than  two  months  old  have  generally  been  re- 
duced ;  then  the  failures  have  increased  rapidly,  but  successes  are 
recorded  as  late  as  nine  months.  Much,  probably,  depends  upon  the  skill 
of  the  surgeon  in  performing  manipulation  ;  but  there  is  one  difficulty, 
met  with  four  times  by  Gelle  in  150  experiments,  which  proved  insuper- 
able— the  capsule  tore  close  to  the  femoral  neck,  and  hung  as  a  curtain 
between  it  and  the  socket.  Where  attempts  to  reduce  fail,  a  new  socket 
forms  for  the  head  in  its  abnormal  position,  power  of  extension  is  gained, 
and  the  limb  though  shortened  is  ultimately  useful. 

Accidents  from  attempts  to  reduce  dislocations,  especially  those  of 
old  standing,  are  not  very  rare.  The  chief  are  fracture  of  the  cervix 
femoris  and  suppuration  about  the  joint,  perhaps  ending  fatally. 

With  respect  to  the  relative  frequency  of  these  dislocations,  Sir 
A.  Cooper  believed  that  out  of  twenty  cases  twelve  would  be  on  the 
dorsum  ilii,  five  on  the  ischiatic  notch,  two  on  the  foramen  ovale,  and 
one  on  the  pubes. 

Dislocations  due  to  flexion,  adduction,  and  rotation  in. 
Dislocation  on  to  the  dorsum  ilii. — This  and  the  following  dis- 
location usually  result  from  accidents,  such  as  a  heavy  weight  falling 
on  the  back  whilst  the  patient  is  stooping. 
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Symptoms.— The  thigh  is  flexed,  adducted,  and  rotated  in,  so  that 
its  line  crosses  the  lower  third  of  its  fellow  and  the  toes  rest  upon  them 
opposite  the  instep  (Fig.  117) ;  the  trochanter  is  less  prominent  and  higher 
than  natural,  and  nearer  the  anterior  spine ;  eversion  and  complete  ex- 
tension of  the  hips  are  impossible ;  the  head 
is  felt  on  the  dorsum  ilii  unless  concealed  by- 
fat,  muscle,  or  blood ;  the  thigh  is  shortened 
one  to  three  inches. 

The  dislocation  backwards  (on  to  the 
sciatic  notch)  may  be  regarded  as  a  modifi- 
cation or  as  the  early  stage  of  the  above, 
the  head  lying  below  and  behind  the  tendon 
of  the  obturator  internus  (Fig.  118),  which 
causes  difficulty  in  reducing  this  luxation 
by  extension — the  tendon  being  drawn  down 
with  the  head  and  preserving  its  relation 
between  the  head  and  the  socket. 

Symptoms. — These   vary  with  the 
time  which  has  elapsed  after  the  accident. 
Immediately  after,  the  thigh  is  more  flexed, 
adducted,  and  rotated  in  than  in  the  dorsal 
luxation,  so  that  the  thigh  may  cross  its 
fellow  as  high  as  the  middle.   But  the 
flexion  soon  becomes  less,  and  the  sciatic 
is  then  distinguished  from  the  dorsal  dis- 
location by  the  slighter  shortening,  half 
to  one  inch.   Bigelow  says  the  inversion  is 
Fig.  117.— Dislocation  on  to  the    more,  Sir  A.  Cooper  that  it  is  less,  marked 
dorsum  ilii  (Sir  A.  Cooper).     than  in  the  dorsal  dislocation.    The  head 
of  the  femur  is  more  difficult  to  feel,  and 
the  trochanter  is  rather  behind  its  natural  position  and  not  so  promi- 
nent. 

Diagnosis. — Fracture  of  the  cervix  femoris  may  be  distinguished 
from  these  dislocations  by  the  circumstance  that  the  limb  can  be  freely 
moved  in  any  direction,  although  with  some  pain  ;  that  the  toes  are 
usually  turned  outwards  instead  of  inwards  ;  that  the  limb  is  neither 
flexed  nor  adducted,  and  that  it  can  be  drawn  to  its  proper  length  by 
moderate  extension,  with  some  crepitus,  but  becomes  shortened  again  as 
soon  as  extension  is  discontinued ;  whereas  in  dislocation  it  requires  a 
forcible  extension  to  restore  the  limb  to  its  proper  length  and  shape,  but 
when  once  the  head  of  the  bone  is  replaced  in  its  socket  it  remains  there. 

Treatment. — Reduction  of  dislocations  backwards  by  manipulation. 
The  thigh  must  first  be  flexed  and  rotated  in  rather  more  to  enable  the 
head  to  pass  easily  down  behind  the  socket,  and  behind  the  obturator 
tendon  when  this  lies  in  front  of  the  head  ;  it  is  then  to  be  abducted  to 
carry  the  head  towards  the  lower  and  hinder  part  of  the  capsule,  and 
finally  circumduction  downwards  accompanied  by  rotation  out,  raises 
the  head  over  the  brim  and  thrusts  it  through  the  aperture  in  the  capsule. 
Bigelow  gives  the  formula  :  lift  up,  bend  out,  roll  out  for  reduction  by 
rotation.  A  simple  method,  that  by  traction,  will  usually  succeed.  The 
pelvis  is  steadied  by  the  hands  of  an  assistant  or  the  foot  of  the  surgeon 
(without  his  boot),  the  thigh  is  flexed  to  90°,  and  a  slight  pull  forward  is 
given  by  the  hand  behind  the  calf,  with  the  result  that  the  head  slips  in. 

Formerly,  forcible  traction  in  the  line  of  the  limb  was  the  method 
employed.    In  old  and  young,  muscularly  feeble  patients,  or  even  in  the 
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strong  whilst  faint  from  the  injury,  reduction  was  sometimes  effected  by 
a  method  analogous  to  the  heel  in  the  axilla.    The  surgeon  sits  and 


Fig.  118. — Dislocation  below  the  obturator  interims  tendon,  in  the 
neighbourhood  of  the  sciatic  notch  (Bigelow,  'The  Hip'). 

presses  his  bootless  foot  against  the  pubic  arch  and  tuber  ischii,  whilst 
extension  and  rotation  are  effected  by  his  arms,  aided  by  assistants. 


Fig.  119.— Diagram  of  the  reduction  of  a  dorsal  dislocation  by  manipulation. 


Usually  traction  by  pulleys  was  resorted  to.  The  patient,  thoroughly 
ohloroformed,  was  placed,  on  his  sound  side,  on  a  mattress  on  the  floor  ; 


288 


REDUCTION  OF  DORSAL  DISLOCATIONS 


a  leather  girth  or  -strong  towel  was  passed  inside  the  upper  part  of  the 
thigh,  so  as  to  bear  firmly  against  the  tuberosity  of  the  ischium  and 
c?ista  ilii  (Fig.  120) ;  and  this  was  attached  to  a  ring  or  hook  securely 
fastened  into  the  side-wall  or  post  in  the  line  of  the  thigh.  A  wetted 
roller  was  next  applied  to  the  lower  part  of  the  thigh,  and  over  it  the 


Pig.  120.— Eeduction  of  dorsal  dislocation  by  the  pulleys  :  after  Sir  Astley  Cooper. 

strap  belonging  to  the  pulleys,  or  a  thick  skein  of  worsted  arranged  in  a 
clove-hitch,  and  this  is  fastened  to  the  pulleys  fixed  to  the  opposite  wall 
or  to  a  post  in  the  line  of  the  thigh.  Then  extension  was  made  in  the 
direction  of  the  thigh.     After  a  little  time  the  surgeon  gently  rotated  the 

limb  out,  or  lifted  the  upper 
part  of  it  by  a  jack  towel 
round  the  thigh,  and  the  head 
of  the  bone  often  returned 
to  the  acetabulum.  A  long 
splint  was  then  applied,  a 
spica  being  used,  and  the 
patient  kept  in  bed  for  from 
two  to  four  weeks. 

The  sciatic  dislocation  was 
found  to  be  much  more  diffi- 
cult of  reduction  by  direct 
traction  than  the  dorsal.  This 
difficulty  is  said  by  Bigelow 
to  have  resulted  from  the 
interposition  of  his  tendon 
and  subjacent  portion  of  cap- 
sule which  were  rendered 
tense  by  traction,  and  so  pre- 
vented the  head  of  the  femur 
from  becoming  replaced.  By 
manipulation  it  is  reduced  as 
easily  as  the  dorsal. 

Should  stronger  traction 
than  the  surgeon,  unaided, 
can  exert  ever  be  required, 
Bigelow  advises  that  it  should 
Pig.  121.— Thyroid  dislocation  (Sir  A.  Cooper).     be  made  with  the  hip  flexed 

to  90°  to  relax  the  Y-liga- 
ment.  The  pulleys  act  from  a  tripod  over  the  patient,  being  fastened 
to  a  special  rectangular  splint  which  keeps  the  limb  bent,  and  counter- 
extension  is  made  by  a  perineal  band  fixed  to  the  floor. 
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Dislocations  from  flexion  and  abduction. 

The  dislocation  on  to  the  thyroid  foramen  covered  by  the  obturator 
externus  is  the  chief  of  these ;  as  rare  varieties  due  to  secondary  dis- 
placement may  be  given  the  dislocation  directly  downwards  below  the 
acetabulum,  down  and  in  to  the  perinceum,  down  and  out  on  to  the  tuber 
ischii. 

The  symptoms  of  the  thyroid  dislocation  are :  the  limb  is  a 
little  flexed  and  somewhat  abducted  and  the  body  is  bent  forwards  ; 
the  heel  is  raised  from  the  ground  and  the  toes  point  down  and  either 
straight  forwards  or  a  little  outwards  ;  the  head  usually  cannot  be 
felt ;  there  is  a  hollow  over  the  situation  of  the  great  trochanter ;  inver- 
sion and  extension  are  impossible ;  and  the  limb  is  lengthened  one  to 
two  inches. 

In  dislocation  directly  downwards,  the  limb  is  greatly  flexed ;  the 
toes  may  point  in  or  out.  When  the  head  passes  out  on  to  the  tuberosity, 
there  are  great  flexion,  adduction,  and  inversion,  the  head  can  be  felt, 
and  the  hollow  over  the  trochanter  disappears  ;  and  when  it  passes  in  to 
the  perinceum  marked  flexion  persists,  but  the  limb  is  greatly  abducted 
and  the  toes  may  be  turned  in  or  out ;  the  head  is  plainly  felt  and  may 
compress  the  urethra ;  the  hollow  over  the  trochanter  is  very  deep. 

Treatment  of  thyroid  dislocations  by  manipulation. — Flex 
the  limb  to  90°,  and  abduct  it  slightly  to  disengage  the  head  ;  then  rotate 
strongly  in  and  circumduct  inwards,  keeping  up  a  little  traction  by  the 
hand  beneath  the  knee.  Or  the  thigh  may  be  flexed  and  head  drawn  out 
by  towel,  pushed  out  by  foot  in  groin,  or  jerked  up  and  out ;  or  a  log 
may  be  placed  between  the  thighs  of  the  patient  whilst  he  sits,  and  the 
head  levered  out  over  it,  the  thigh  being  rotated  in. 

The  variations  in  the  above  procedure  necessary  to  reduce  the 
rarer  downward  dislocations  will  be  obvious  ;  traction  at  90°  is  useful 
in  all. 

Forcible  traction  may  be  applied  to  the  reduction  of  thyroid  disloca- 
tions in  two  ways — (1.)  The  patient  may  be  laid  on  his  back  on  a  bed, 
with  one  of  the  bedposts  between  his  thighs,  and  close  up  to  the  perinaeum, 
protected  by  a  small  pillow  or  cushion.  Then  the  foot  is  drawn  inwards 
across  the  median  line  by  a  hand  passed  beneath  the  sound  limb  to 
grasp  the  ankle,  so  that  the  bedpost,  acting  as  a  fulcrum,  may  throw  the 
head  of  the  femur  outwards.  The  foot  must  not  be  raised,  otherwise  the 
head  of  the  femur  may  slip  round' under  the  acetabulum  on  to  the  sciatic 
notch.  (2.)  The  pelvis  may  be  fixed  sideways  by  a  broad  band,  and  the 
pulleys  applied  to  the  upper  part  of  the  thigh,  to  draw  it  outwards  at 
right  angles  to  the  body ;  whilst  the  knee  is  at  the  same  time  pulled 
downwards  and  inwards. 

Dislocations  caused  by  over -extension  and  abduction. 

Dislocation  upwards  and  forwards  on  to  the  pubes  and  subspinous 
dislocation. 

Symptoms  of  pubic  dislocation. — The  thigh  is  slightly  flexed  and 
abducted,  but  completely  everted,  the  toes  pointing  straight  outwards  ; 
there  is  a  more  or  less  deep  hollow  over  the  trochanter ;  the  head  is  felt 
near  Poupart's  ligament,  sometimes  beneath,  sometimes  inside  the 
vessels  ;  inversion  is  impossible  on  account  of  the  resistance  of  the 
inner  limb  of  the  Y  and  of  the  obturator  internus  ;  the  limb  is  shortened 
about  one  inch.  When  the  head  passes  as  far  in  as  the  symphysis,  the 
inner  branch  of  the  Y  is  torn. 

u 
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In  the  subspinous  dislocation  there  is  less  flexion,  abduction,  and 
eversion,  and  the  head  lies  external  to  the  vessels.  The  support  given 
to  the  neck  by  the  Y-ligament  over  it  may  enable  the  patient  to  walk. 

Treatment.  Reduction  by  manipulation. — Draw  the  femur 
downwards  and  gradually  flex  it  to  90°,  thus  causing  the  head  to  descend 
to  the  level  of  the  rent  in  the  capsule  ;  now  rotate  in  and  circumduct 
inwards,  carrying  the  femur  as  far  over  towards  the  sound  side  as 
possible.    A  towel  may 'be  used  to  draw  the  head  outwards. 

In  reduction  by  extension,  traction  should  be  made  in  a  direction 
backwards  and  outwards,  and  counter-extension  by  a  perineal  band 
running  in  the  opposite  direction.  When  the  femur  is  drawn  down  suffi- 
ciently its  head  must  be  lifted  over  the  edge  of  the  acetabulum  by  a  towel 
and  traction  slacked  off. 

Of  the  remaining  very  rare  regular  dislocations — the  anterior  ob- 
lique, in  which  the  Y-ligament  is  sound,  and  the  supraspinous  and 
everted  dorsal,  in  which  its  outer  branch  is  torn — only  the  symptoms  can 
be  here  given. 

In  the  anterior  oblique  the  limb  is  much  flexed,  completely 
adducted,  and  everted,  lying  across  the  top  of  the  other  thigh;  the 
head  is  felt  on  the  dorsum  ilii  not  far  from  the  anterior  superior  spine, 
and  the  limb  is  greatly  shortened.    Very  little  movement  is  possible. 

In  the  supraspinous  the  limb  is  a  little  abducted,  and  everted  so 
completely  that  the  toes  may  point  backwards ;  sometimes  this  is  easily 
corrected ;  the  head  is  felt  below  the  anterior  superior  spine,  but  the 
trochanter  is  found  with  difficulty.  The  limb  is  greatly  shortened  and 
cannot  be  drawn  down,  being  hooked  over  the  rectus ;  movements  are 
tolerably  free. 

In  the  everted  dorsal  the  toes  may  be  pointing  backwards,  but  in- 
version can  be  produced  ;  the  head  is  felt  on  the  ilium  internal  to  the 
trochanter,  and  shortening  is  proportionate  to  the  height  at  which  it  is 
situate  ;  movements  are  free. 

Irregular  dislocations  may  simulate  any  regular  one  ;  but  mani- 
pulation soon  changes  their  signs,  the  stability  due  to  the  Y-ligament  being 
gone.  They  are  reduced  by  direct  traction  towards  the  socket,  aided  by 
local  guidance  ;  and  two  months'  rest  would  not  be  too  much  after  such 
an  injury. 

The  treatment  of  dislocation  of  the  hip  complicated  by  frac- 
ture of  the  femur  high  up,  is  (1)  to  endeavour  to  manipulate  the  head  into 
the  socket ;  if  this  fails,  (2)  to  obtain  union,  and  after  eight  weeks  again 
attempt  reduction  by  manipulation.  If  this  also  fails,  or  the  bone 
refractures,  there  is  nothing  for  it  but  to  obtain  a  false  joint  with  as 
good  movement  as  possible. 

Congenital  dislocation  is  more  common  in  the  hip  than  in  other 
joints.  It  may  occur  on  one  or  both  sides,  usually  on  both,  and  is  most 
common  in  females.  The  hips  are  wide,  flat,  the  trochanters  are  pro- 
minent and  too  near  the  crests ;  the  lumbar  spine  is  unduly  hollow.  The 
patient  walks  with  a  peculiar  waddle.  Both  the  head  of  the  femur  and 
acetabulum  are  usually  malformed.  Nothing  can  be  done  beyond  drawing 
down  the  femora  by  weight-extension  for  some  weeks,  and  then  applying 
a  well-fitting  pelvic  band  having  two  strong  pads  descending  from  it  to 
press  on  the  tops  of  the  femora  and  afford  them  firm  points  of  counter- 
pressure. 

Dislocations  of  the  knee. — Dislocation  of  the  tibia  from  the 
femur  is  not  common  ;  and,  when  it  does  occur,  is  rarely  complete.  In 
most  cases  the  tibia  is  thrown  inwards  or  ouhcards,  with  the  outer 
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tuberosity  on  the  inner  condyle,  or  vice  versa ;  less  often  it  is  thrown 
forwards  and  still  more  rarely  backwards.  The  deformity  and  impedi- 
ment to  motion  will  distinguish  the  accident.  The  displacement  must 
be  rectified  by  simple  extension,  the  knee  be  kept  at  rest  and  ice  applied 
till  inflammatory  symptoms  have  subsided,  and  the  limb  supported  by  a 
well-padded  straight  back-splint  for  several  weeks  afterwards.  There 
often  remains  a  permanent  inability  to  keep  the  joint  firm  in  the 
straight  position,  especially  after  complete  dislocations  in  which  the 
laceration  of  soft  parts  is  necessarily  severe.  As  a  consequence  of  this 
and  of  the  great  stretching  of  vessels,  inflammation  and  gangrene  are 
more  common  after  this  than  after  any  other  luxation.  When  com- 
pound, the  laceration  of  tissue  is  very  great,  and  amputation  will  often 
be  required ;  but  if  the  structures  of  the  ham  are  sound,  an  attempt 
should  be  made  to  save  the  limb. 

Dislocation  of  the  patella  may  occur  inwards,  which  is  ex- 
tremely rare ;  or  outwards,  which  is  much  more  common  and  natural, 
seeing  that  the  rectus  and  ligamentum  patellas  form  at  the  patella  a 
very  obtuse  angle  opening  outwards.  This  dislocation  may  be  caused 
either  by  direct  mechanical  violence,  or  by  a  sudden  contraction  of  the 
extensors  of  the  thigh  in  knock-kneed,  flabby  people.  The  knee  cannot 
be  bent,  and  the  bone  can  be  felt  in  its  new  situation.  There  is,  in 
general,  no  difficulty  in  reducing  it  by  means  of  the  finger  and  thumb,  if 
the  knee  is  straight  and  the  leg  raised. 

There  is  one  variety,  vertical,  of  this  dislocation,  in  which  the 
patella  is  turned  round  on  its  long  axis,  so  that  one  edge,  usually  the 
inner,  lies  immediately  under  the  skin,  and  the  other  rests  on  the 
trochlea  of  the  femur,  where  it  is  firmly  fixed.  It  is  sometimes  ex- 
tremely difficult  to  replace,  at  others  quite  easy.  In  one  instance,  the 
surgeon  was  unable  to  reduce  it,  though  he  divided  the  ligamentum 
patellae,  and  cut  through  the  quadriceps  at  its  insertion  into  the  patella ; 
death  followed  in  eleven  months,  in  consequence  of  his  wounding  the 
joint.  Three  cases  of  this  kind  are  given  bv  Cooper,  and  one  by 
Ballingall ;  Streubel  states  that  of  120  cases  about  one-sixth  were 
vertical.  In  one  case  Mayo  succeeded  in  overcoming  the  difficulty  by 
bending  the  knee  to  the  utmost,  so  that  the  patella  was  drawn  out  of  the 
groove  in  which  it  was  lodged. 

Bending  the  knee  and  then  suddenly  extending  it  whilst  pressure  is 
made  on  the  free  border  of  the  patella  is  usually  successful.  The 
difficulty  alluded  to  must  arise  from  entangling  of  the  bone  among  the 
aponeurotic  structures  about  the  joint ;  and  there  is  little  doubt  but  that, 
in  a  case  of  real  difficulty,  it  would  be  right  to  open  the  joint  antisepti- 
cally  and  to  seek  and  remove  the  cause. 

The  patella  is  dislocated  upwards  after  rupture  of  its  tendon  by  the 
extensor  muscles.  This  rare  displacement  must  be  treated  like  a  frac- 
ture of  the  patella. 

Partial  dislocation  of  the  semilunar  cartilages, — In  sudden 
twists  of  the  knee-joint  from  tripping  and  like  accidents,  the  internal, 
or  much  more  rarely  the  external,  semilunar  cartilage  may  slip  out  of 
place  and  become  wedged  in  between  the  tibia  and  femur.  The  sym- 
ptoms are  sudden,  extreme,  and  sickening  pain,  and  inability  to  stand  or 
straighten  the  limb,  with  an  interval  between  the  bones  on  the  side  of 
the  joint  affected ;  sometimes  the  displaced  cartilage  may  be  felt  under 
the  skin.  Effusion  quickly  sets  in.  This  accident  generally  happens 
to  people  of  relaxed  habits,  and  is  very  liable  to  recur,  especially  if 
the  joint  becomes  the  seat  of  effusion.    In  a  case  dissected  by  Sir  W. 

u  2 
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Fergusson,  the  external  semilunar  cartilage  was  found  to  be  torn  from 
its  connection  with  the  tibia  except  just  at  its  extremities,  and  Godlee 
found  it  in  the  intercondyloid  space.  The  best  way  of  restoring  the  part 
to  its  place  is  to  place  the  patient  on  the  affected  side,  with  the  knee 
bent,  and  rotate  the  tibia  gently  on  its  axis.  This  manoeuvre  may  be 
repeated  at  intervals  until  success  is  attained.  Sometimes  the  fibro- 
cartilage  becomes  replaced  by  its  own  elasticity,  extension  then  becomes 
possible.  The  patient  should  rest  for  a  fortnight  and  put  on  an  elastic 
knee-cap  before  he  moves  about. 

When  the  displacement  is  irreducible,  movement  must  be  practised, 
and  after  a  time  the  knee  will  become  quite  useful.  In  recurrent  dis- 
placement prolonged  rest  with  a  view  to  obtaining  fixation  is  useless. 
It  might  in  some  cases  be  possible  to  find  the  cartilage  and  sew  it  to  the 
capsule. 

Dislocation  of  the  head  of  the  fibula  is  infrequent,  except  as  a 
consequence  of  rickety  deformity  or  relaxation  of  the  ligaments  from 
weakness,  which  must  be  treated  by  cold  douche,  friction  with  lini- 


Fig.  122. — Unreduced  dislocation  of  the       Pig.  123.— Astragalus  displaced  upwards  be- 


There  was  no  attempt  at  reduction. 

ments,  and  bandages,  with  a  pad  to  press  on  the  head  of  the  bone ;  or  it 
may  result  from  rheumatic  effusion  into  the  joint  cavity,  to  be  treated 
by  pressure,  iodine  paint,  and  iodide  of  potassium.  Two  cases  caused 
by  violence  are  j-iven  in  Sir  Astley  Cooper's  work  ;  the  head  of  the  bone 
could  be  felt  to  pass  more  backwards  than  natural,  and  could  be  moved 
by  the  finger.  The  pad  of  a  tourniquet  was  employed  to  keep  it  in  its 
place. 

Dislocation  of  the  ankle  is  generally  caused  by  jumps  from 


tibia  inwards,  with  fracture  of 
fibula  ;  from  a  cast  taken  by  Mr. 
Wilmott,  of  St.  Mary's  Hospital,  a 
year  and  a  half  after  the  accident. 


tween  tibia  and  fibula.  Accident  of  five 
years'  standing ;  no  attempt  had  been 
made  at  reduction.  There  was  no  frac- 
ture.  Prom  a  cast  by  Mr.  Wilmott. 


DISLOCATIONS  OF  THE  ANKLE,  SIMPLE  AND  COMPOUND  293 

great  heights,  or  from  carriages  in  motion,  or  by  violent  twists,  and  may 
occur  in  four  directions,  each  of  which  is  often  complicated  with  frac- 
ture of  the  tibia  or  fibula,  or  both.  1.  Dislocation  of  the  foot  outwards 
or  tibia  inwards  is  the  most  common.  It  is  usually  attended  with 
fracture  of  the  lower  third  of  the  fibula  (Pott's  fracture),  and  may  be 
easily  known  by  the  sole  of  the  foot  turning  outwards,  and  its  inner 
edge  turning  downwards,  with  great  projection  of  the  internal  malleolus 
and  crepitus  of  the  fibula  on  being  straightened.  2.  Dislocation  of  the 
foot  inwards,  or  tibia  and  fibula  outwards,  is  attended  with  fracture  of 
the  internal  malleolus,  and  maybe  known  by  the  sole  of  the  foot  turning 
inwards.  3.  In  dislocation  of  the  foot  backwards  the  foot  appears 
shortened,  the  heel  lengthened,  and  the  toes  point  downwards.  There  is 
also  a  partial  dislocation  backwards,  in  which  the  tibia  is  half  displaced 
from  the  astragalus,  and  the  fibula  broken;  the  foot  appears  shortened 
and  immovable,  and  the  heel  cannot  be  brought  to  the  ground.  4.  A 
dislocation  forwards  has  been  described,  but  it  must  be  very  rare.  Sir 
A.  Cooper  never  saw  it.  The  case  described  by  Mr.  Colles  was  probably 
a  transverse  fracture  of  the  tibia  and  fibula  just  above  the  joint,  with 
displacement  backwards.  5.  The  astragalus  may  be  thrust  up  between 
the  bones  of  the  leg,  as  represented  in  Fig.  123. 

Treatment. — These  injuries  may  be  so  various  and  complicated 
that  it  is  impossible  to  lay  down  particular  rules  for  every  variety, 
although  the  general  principles  are  clear,  deduction  must  be  effected 
as  soon  as  possible,  and  for  this  purpose  the  patient  may  either  be  laid 
on  the  side  or  back,  with  the  knee  and  hip  bent.  Then  an  assistant 
holds  firmly  the  leg  just  below  the  knee,  and  the  surgeon  grasps  the 
instep  with  one  hand  and  the  heel  with  the  other,  and  makes  extension 
(aided  by  pressure  on  the  end  of  the  tibia),  till  he  has  restored  the 
natural  shape  of  the  parts.  The  limb  must  be  put  up  with  a  Cline's 
splint  on  each  side,  and  slung  in  a  swing,  in  the  same  manner  as  in 
fracture  of  the  lower  part  of  the  leg — taking  care  xo  keep  the  great  toe 
in  its  proper  line  with  the  patella.  After  swelling  has  subsided,  the 
starch  bandage  may  be  applied.  Chloroform  may  be  administered,  to 
render  reduction  more  easy,  and  opium  in  regular  doses  afterwards,  to 
prevent  displacement  by  twitching  and  spasm. 

Compound  dislocation  of  the  ankle-joint  is  the  most  frequent 
example  of  this  kind  of  injury.  If  the  wound  in  the  integument  does 
not  heal  by  the  first  intention  the  joint  becomes  septic,  it  inflames ; 
suppuration  occurs  in  about  five  days  ;  much  of  the  cartilage  is  destroyed 
by  ulceration ;  at  last  the  wound  is  filled  with  granulations,  and  the 
patient  may  recover  with  a  tolerably  good  foot  in  from  two  to  twelve 
months,  more  or  less  ankylosis  having  occurred.  The  first  thing  to  be 
done  is  to  wash  away  all  dirt  with  some  reliable  antiseptic,  with  which 
the  recesses  of  the  joint  are  to  be  well  syringed  (p.  215) ;  to  remove  any 
shattered  pieces  of  bone  gently  with  the  fingers,  and  then  to  reduce  the 
bone  to  its  place ;  slightly  enlarging  the  wound  in  the  skin,  if  necessary, 
to  effect  this  without  violence.  If  it  is  very  difficult  to  return  the  end  of 
the  tibia,  or  if  it  is  much  shattered,  or  stripped  of  periosteum,  it  is 
better  to  saw  it  off.  The  foot  must  be  held  at  a  right  angle  whilst  either 
a  large  gauze  or  a  permanent  wool  dressing  is  applied.  If  desired,  drain- 
age holes  may  be  made  before  reduction  by  cutting  down  on  dressing 
forceps  thrust  from  the  wound  backwards  to  one  side  of  the  tendo 
Achillis.  The  leg  may  then  be  placed  on  a  Macintyre  or  Arnold's 
splint,  or  two  side-splints  may  be  used ;  care  must  be  taken  not  to  let 
the  foot  be  pointed,  nor  be  turned  to  either  side.     The  remaining 
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treatment  is  the  same  as  that  of  compound  fracture,  and  the  rules 
which  are  given  as  to  the  necessity  of  amputation  are  the  same  in  both 
cases. 

Dislocations  of  the  foot. — The  most  important  of  these  are 
the  dislocations  of  the  astragalus,  which  may  be  separated  from  its 
connection  with  the  tibia,  fibula,  scaphoid,  and  os  calcis  in  various 
ways.  Sometimes  it  is  thrown  forivards  and  inwards,  so  as  to  project 
on  the  inner  surface  of  the  foot ;  and  in  this  case  there  appears  an 
unusual  projection  below  and  in  front  of  the  inner  ankle,  and  a  corre- 
sponding depression  below  the  outer  one  whilst  the  foot  is  more  or  less 
everted ;  more  often  it  is  thrown  foriuards  and  outwards,  and  rests  upon 
the  greater  process  of  the  os  calcis  whilst  the  foot  turns  in.  If  these 
dislocations  are  simple,  reduction  should  be  immediately  attempted 
by  extension ;  chloroform  will  be  needed,  and  perhaps  the  pulleys,  for 
the  reduction  is  often  a  work  of  difficulty  ;  but  patience  and  good  man- 
agement will  usually  succeed.  Chloroform  ought  to  render  unnecessary 
the  dividing  of  the  tendons  of  refractory  muscles,  unless  they  intervene 
between  the  bone  and  its  socket  in  such  a  way  as  to  prevent  replace- 
ment. Lastly,  the  astragalus  may  be  dislocated  backwards,  projecting 
behind  the  ankle-joint,  and  protruding  on  one  or  other  side  of  the  tendo 
Achillis.  This  displacement,  if  only  partial,  it  will  be  extremely  difficult 
to  rectify ;  and  if  complete,  it  will  most  likely  be  impossible.  If  the 
dislocation  is  compound,  and  the  bone  cannot  be  replaced,  or  if  it  is 
much  shattered,  it  may  be  dissected  out.  It  was  formerly  considered 
that  if  the  skin  be  not  broken  it  is  better  to  leave  the  displaced  bone. 
Even  if  the  skin  does  not  slough  and  render  the  dislocation  compound, 
these  dislocations  generally  cripple  the  foot.  With  antiseptics,  there- 
fore, the  surgeon  would  probably  do  the  best  for  his  patient  by  at  once 
excising  an  irreducible  bone.  If,  however,  sepsis  after  operation  is  to 
be  feared  and  sloughing  is  not  imminent,  it  is  best  to  wait  till  the  parts 
round  the  ankle  are  healed,  and  then  to  dissect  out  the  displaced  bone, 
rendering  the  foot  bloodless  first.  In  some  dislocations  (subastragaloid) 
the  astragalus  may  be  separated  from  the  other  tarsal  bones,  preserving 
its  connections  with  the  tibia  and  fibula,  so  that  these  may  be  regarded 
merely  as  varieties  of  dislocation  of  the  ankle-joint,  in  which  the  tibia 
and  fibula  carry  the  astragalus  with  them  in  their  displacement. 

Besides  these,  the  anterior  tarsal  bones  with  the  toes  may  be  dis- 
located from  the  os  calcis  and  astragalus.  The  cuneiform  bones  may  be 
dislocated  upwards  from  the  navicular,  the  metatarsal  bones  from  the 
tarsal,  and  the  toes  from  the  metatarsal.  In  any  of  these  cases,  the 
proper  position  of  the  parts  must  be  restored  as  much  as  possible  by 
pressure  and  extension,  and  be  preserved  by  bandages ;  but  reduction 
will  often  be  very  difficult,  if  not  impossible,  and  excision  necessary. 

DISEASES  OF  JOINTS. 

General  pathology. — A  joint  is  made  up  of  four  parts  :  (1)  the 
bone-ends,  covered  by  (2)  cartilage,  held  together  by  (3)  ligaments,  which 
are  lined  by  (4)  synovial  membrane.  It  is  surrounded  by  soft  parts  to 
which  disease  may  spread  from  the  joint  or  vice  versa.  Of  the  four 
above-named  structures  two — the  synovial  membrane  and  the  bones- 
are  of  infinitely  greater  importance  as  starting  points  of  disease  than  the 
others — cartilage  and  ligaments — which  are  dense  and  non-vascular,  or 
almost  so,  and  therefore  little  prone  to  exhibit  the  primary  signs  of 
inflammation  ;  secondarily,  they,  especially  cartilage,  frequently  suffer.. 
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The  inflammations  of  joints  may  consequently  be  divided  into  two 
classes,  synovial  and  osteal,  according  as  they  start  in  the  synovial 
membrane  or  bone.  But  directly  the  causes  of  an  osteal  inflammation 
pierce  the  cartilage,  the  synovial  membrane  becomes  affected ;  and  it  is 
very  common  for  disease  starting  in  the  synovial  membrane  to  extend  to 
the  bone.  Inflammations  which  tend  ultimately  thus  to  involve  all  the 
structures  of  a  joint  are  usually  grouped  under  the  name  Arthritis  ;  those 
limited  to  the  synovial  membrane  under  Synovitis. 

Every  stage  of  inflammation  may  be  met  with  in  joints,  as  in  bursas 
and  sheaths  of  tendons.  The  slightest  forms  are  those  characterised  by 
effusion  of  serous  fluid,  acute  or  chronic,  from  the  vessels  of  the  synovial 
membrane  into  the  cavity  of  the  joint.  We  may  find  some  swelling  and  hy- 
peremia of  the  synovial  membrane,  especially  of  its  processes,  and  effusion 
of  a  clear  or  turbid  pinkish-yellow  fluid  into  the  joint  (Synovitis  serosa 
acuta).  Or,  the  hyperemia  may  be  very  slight,  the  synovial  membrane 
gets  opaque  and  somewhat  thick,  and  pours  out  a  watery  straw-yellow 
fluid,  which,  if  in  large  amount,  causes  the  ligaments  ultimately  to 
stretch,  and  renders  the  joint  loose  and  insecure  (S.  serosa  chronica, 
hydrops  articuli).  In  these  chronic  inflammations  it  is  common  to  find 
hypertrophy  of  the  synovial  fringes  and  multiplication  of  their  processes, 
so  that  the  interior  of  the  joint  shows  a  few  small  pedunculated, 
connective  tissue  growths,  or  (Fig.  124)  is  universally  papillary  (S. 
papillaris),  or  some  of  the  growths 
may  be  of  considerable  size  and 
tuberous  (S.  tuberosa).  This  hyper- 
plastic synovitis  is  especially  common 
in  rheumatoid  arthritis  ;  and  in  cases 
of  hydrops  this  state  of  the  membrane 
often  seems  to  keep  up  the  effusion. 

In  more  acute  cases  shreds  of 
fibrin  appear  in  the  fluid  and  on  the 
surfaces  of  the  joint,  the  hyperemia 
of  the  synovial  membrane  increasing 
(S.  serofibrinosa) ;  but  the  shreds 
have  no  tendency  to  organise  as  in 
the  peritoneum.  At  the  same  time 
the  number  of  white  cells  in  the  fluid 
increases,  it  becomes  cloudy,  and  in 
still  more  intense  forms  ultimately 
purulent  (S.  purulenta).  This  may 
occur  with  very  little  swelling  or 
other  change,  remaining  post-mortem, 
of  the  synovial  membrane,  the  pus 
coming  from  the  surface  of  the  mem- 
brane much  as  it  escapes  from  a 
mucous  surface  in  purulent  catarrh. 
Consequently,  these  cases  are  spoken 
of  as  catarrhal  suppuration  (Volk- 
mann).  But  in  acute  'idiopathic' 
or  septic  suppuration  (suppurative 
arthritis)  the  pus  is  thick,  the  synovial 
membrane  greatly  swollen,  injected, 
and  ecchymosed,  its  folds  and  processes  prominent,  the  superficial  parts 
hyperemia  and  cedematous  for  some  distance.  The  cartilage  seems  to 
necrose  and  wear  away  rapidly  at  points  of  pressure ;  no  cell -growth 


Fig.  124.— Papillary  synovitis  of  the 
knee.   St.  Mary's  Museum. 
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is  found  absorbing  it.  Caries  and  necrosis  of  bone  follow.  Commonly, 
in  these  cases  the  pus  bursts  out  into  surrounding  tissues  through  weak 
spots  in  the  capsule,  or  abscesses  form  in  intermuscular  planes  as  the 
result  of  deep  lymphangitis.  It  is  by  no  means  uncommon  in  these 
cases  of  acute  suppuration  to  find  the  effusion  more  or  less  markedly 
hemorrhagic. 

Naturally,  an  acute  arthritis  may  occur  without  going  on  to 
suppuration,  the  pathological  appearances  being  much  the  same,  except 
that  any  fluid  in  the  joint  is  not  pus  and  is  usually  in  small 
quantity. 

We  have  now  to  speak  of  chronic  arthritis,  inflammation  character- 
ised by  cell-infiltration  of  the  tissues  rather  than  by  the  accumulation 
of  fluid  in  tissue  interspaces  ;  it  is  the  parallel  of  chronic  osteomyelitis 
and  similar  diseases  classed  together  by  German  writers  under  the 
heading  '  granulirende  Entziindungen.'  It  is  in  this  form  that  the 
distinction  of  primary  synovial  and  osteal  varieties  is  specially 
important. 

The  first  sign  of  chronic  synovial  arthritis  would  seem  to  be  a  tendency 
for  the  synovial  membrane  to  advance  over  the  cartilage  in  the  form  of 
a  slowly  contracting  vascular  rim ;  this  is  often  seen  in  joints  which 
have  been  kept  long  at  rest,  especially  in  the  neighbourhood  of  fractures 
or  ostitis.  When  resulting  from  simple  rest,  the  exciting  cause  and 
nature  of  the  process  are  not  evident,  and  it  can  scarcely  be  regarded  as 
inflammatory. 

As  the  disease  advances  the  synovial  membrane  thickens,  in  some 
cases  to  |-f  inch,  in  others  but  slightly ;  any  natural  folds,  such  as  the 

alar  ligaments  in  the  knee, 
become  much  enlarged  and 
new  folds  appear.  The  tissue 
of  which  the  synovial  mem- 
brane now  consists  is  of 
pinkish -grey  or  yellowish  as- 
pect, often  granular  on  the 
surface  or  when  torn,  and  its 
vascularity  is  slight  in  the 
commonest  form  (tubercular). 
Not  uncommonly  the  morbid 
granulation  tissue  grows  out 
through  some  weak  point  in 
the  capsule,  forming  an  appa- 
rently extra-articular  focus. 
Folds  consisting  of  this  tissue 
push  inwards  over  the  carti- 
lage, adhere  to  and  erode  it, 
not  regularly  but  in  a  worm- 
eaten  manner— hollows  and 
actual  holes  alternating,  with 
perhaps  here  and  there  a  bit  of  healthy  cartilage.  In  time  the  cartilage 
is  entirely  removed  by  molecular  disintegration;  or  the  granulation 
tissue,  which  now  invades  the  bone,  may  spread  between  the  cartilage 
and  the  bone,  and  separate  the  former  in  flakes  of  considerable  size 
that  are  sometimes  found  loose  in  the  cavity  of  the  joint.  Ordinary 
caries  of  the  bone  now  begins  and  advances  most  rapidly  at  the  points 
of  greatest  pressure  between  the  bones,  the  irritation  of  pressure  being 
here  added  to  that  of  the  primary  cause  of  the  disease.    It  is  by  no 


Fig.  125. — Disorganisation  of  the  knee-joint,  with 
ulceration  of  the  cartilages,  and  softening  of 
the  ends  of  the  long  bones.  From  a  prepara- 
tion in  the  Hunterian  Museum,  No.  918  A. 
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means  uncommon  to  find  the  bones  deeply  eroded  at  the  points  of  maxi- 
mum pressure  whilst  the  cartilage  is  fairly  healthy  at  other  places. 
The  thickening  of  the  synovial  membrane  may,  however,  continue  for 
many  months  or  even  years  without  destroying  cartilage  or  bone,  or 
invading  ligaments  and  surrounding  soft  parts;  the  swollen  membrane 
may  then  be  almost  shelled  out  of  the  capsule.  In  other  cases,  pre- 
sumably of  more  intense  irritation  or  of  feebler  resistance  on  the  part 
of  the  tissues,  the  round-celled  infiltration  spreads  widely  and  rapidly, 
the  infiltrated  ligaments  are  softened,  and  the  more  or  less  eroded  bones 
become  easily  displaced  upon  each  other  (Fig.  125).  Thus  is  produced 
one  form  of  pathological  dislocation  by  the  combination  of  softening  of 
ligament,  erosion  of  articulating  surfaces,  muscular  contraction  and 
faulty  position  of  the  limb.  Another  form  occurs  early,  in  ball  and  socket 
joints,  from  distension  of  the  capsule  with  fluid  and  faulty  position. 

When  the  above  disease  starts  in  the  bone  (chronic  osteal  arthritis), 
it  is  secondary  to  a  chronic  osteomyelitis  of  the  epiphysis.  The  granu- 
lation tissue  eats  its  way  to  the 
deep  surface  of  the  cartilage,  and 
frequently  spreads  out  between 
this  and  the  bone  (Fig.  126),  de- 
taching large  pieces  ;  it  also  eats 
its  way  through  the  cartilage  at 
several  spots,  round  nodules  of 
granulation  tissue  sprouting 
through  small  holes  into  the 
joint.  The  cavity  of  the  joint 
and  the  synovial  membrane  thus 
become  infected  by  the  noxa,  and 
the  result  is  much  the  same  as 
that  above  described.  _  Osteomye-  PiCt.  i26.-Caries  of  the  astragalus,  within- 
litis  of  the  epiphysis  may  pro-  cipient  separation  of  the  cartilage.  From 
•duce  simply  caries  (p.  257)  of  the  tne  Kiug's  College  Museum, 
end  of  the  bone,  slight  or  very 

extensive,  or  small  sequestra  may  form  (C.  necrotica,  p.  257) ;  but  in  more 
acute  cases,  pieces  of  large  size  or  even  the  whole  epiphysis  may  die. 

Sclerosing  ostitis  is  rare,  but  may  occur  ;  and  in  some  forms,  osteo- 
plastic periostitis  is  found  about  the  bone-ends,  causing  thickening  of 
them  or  the  growth  of  irregular  osteophytes. 

There  are  many  causes  which  may  give  rise  to  a  chronic  arthritis 
such  as  the  above,  and  it  is  probable  that  all  are  of  an  infective  nature. 
There  is  one,  however,  which  acts  much  more  commonly  than  any 
-other,  viz.  the  bacillus  of  tubercle.  As  a  rule,  it  is  very  sparsely 
distributed,  and  is  therefore  difficult  to  demonstrate  microscopically ; 
and  cultivations  and  inoculations  not  uncommonly  fail.  But  the  disease 
is  notoriously  scrofulous,  frequently  occurring  with  other  more  rapidly 
progressing  lesions,  the  tubercular  nature  of  which  is  consequently  more 
easily  demonstrable  ;  and  acute  tuberculosis  ranks  high  among  the 
causes  of  death.  Konig,  Schuller,  and  others  state  that  tubercles  are 
constantly  present  in  the  granulation  tissue ;  and  it  is  now  fairly  es- 
tablished that  the  ordinary  chronic  arthritis  is  really  a  local  tuberculosis 
like  the  commonest  form  of  chronic  osteomyelitis  (p.  257).  The  minute 
structure  of  the  synovial  membrane — the  diffuse  round-celled  infiltration, 
containing  scattered  tubercles,  which  may  be  rare — is  shown  in  Figs.  8, 
9,  and  10. 

The  tendency  here,  as  elsewhere,  of  tubercular  granulation-tissue  is 
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to  caseate  and  soften  into  thin  puriform  fluid,  which  sooner  or  later 
makes  its  way  to  the  surface  and  escapes,  leaving  a  sinus  into  the  interior 
of  the  joint.  Not  uncommonly  the  abscess  seems  localised  and  extra- 
articular, due  to  the  softening  of  some  cell-mass  outside  the  capsule ;  but 
on  laying  it  open  freely,  an  opening  in  the  capsule  may  almost  always  be 
found. 

Instead  of  suppurating,  the  infiltrating  cells  may  be  absorbed  or 
transformed  into  fibrous  tissue,  which,  in  its  turn,  may  ossify;  fibrous  or 
bony  ankylosis  results. 

The  same  may  occur  after  suppuration. 

The  term  fungous  arthritis  is  often  applied  to  cases  in  which  there 
is  thickening  of  the  synovial  membrane  but  no  suppuration. 

The  peculiarities  of  rheumatic  and  gouty  inflammations  of  joints  will 
receive  notice  in  sections  devoted  to  the  subject. 

The  etiology  of  inflammation  of  joints. — The  causes  of 
inflammation  of  joints  may  be  ranged  in  four  groups  :  (1)  direct  injury  ; 
(2)  extension  from  surrounding  parts  ;  (3)  infection  through  the  blood  ; 
(4)  nervous  causes  (?).  These  causes  sometimes  produce  an  acute,  some- 
times a  chronic  inflammation  without  our  being  able  to  account  for  the 
difference ;  though  this  doubtless  lies  in  variation  of  intensity  of  the 
cause,  or  of  the  resistance  of  the  tissues,  or  in  the  existence  of  un- 
detected causes. 

1.  The  traumatic  causes  include  blows,  wrenches  and  strains,  over- 
use, penetrating  wounds,  burns,  &c,  and  exposure  to  cold.  The  three 
former  give  rise  chiefly  to  acute  or  chronic  effusion  into  the  joint,  fre- 
quently following  on  hasmarthrosis.  Wounds  may  produce  any  degree 
of  inflammation  from  serous  effusion  to  the  most  intense  suppuration^ 
and  the  latter  is  always  much  to  be  feared  from  a  septic  wound  ;  it  is 
due,  of  course,  to  the  action  of  chemical  irritants  (products  of  decom- 
position) upon  the  synovial  membrane,  and  not  to  the  injury  done  by 
the  wound.  The  effect  of  cold  seems  also  to  be  very  various,  every 
stage  of  inflammation,  from  the  most  chronic  to  the  most  intense,  being 
attributed  to  it.  In  the  latter  cases  it  probably  acts  only  as  a  depressant, 
enabling  some  infective  cause  to  settle  and  grow  where  previously  it 
could  not  do  so.  All  kinds  of  injuries,  especially  the  mechanical,  act 
thus  when  they  seem  to  excite  chronic  arthritis  {synovitis  granulosa, 
tuberculosa).  This  seems  to  be  the  class  in  which  gout  should  be 
placed,  its  characteristic  arthritis  being  apparently  due  to  the  deposit 
of  needles  of  urate  of  soda  in  the  cartilage,  and  later,  in  synovial  mem- 
brane, ligaments,  and  bones ;  but  as  such  deposits  are  found  in  joints 
which  have  never  been  inflamed,  the  etiology  is  doubtful. 

2.  The  origin  of  arthritis  by  extension  is  seen  in  the  serous  or 
purulent  effusion  which  sometimes  occurs  in  acute  infective  periostitis, 
especially  with  separation  of  the  epiphysis,  and  in  the  epiphysitis  of 
congenital  syphilis,  also  in  chronic  arthritis,  secondary  to  osteomyelitis 
of  the  epiphysis.  Superficial  inflammations,  especially  erysipelas,  may 
cause  some  form  of  inflammation  of  a  joint  over  which  they  pass. 

3.  Many  infective  poisons  are  conveyed  to  joints  by  the  blood  and 
excite  inflammation  in  them  ;  and  the  different  poisons  excite  different 
effects.  Hiiter  speaks  of  these  metastases  as  secretory,  believing  that 
the  organisms  are  excreted  into  the  joint  with  the  synovia,  and  that 
they  multiply  in  it  and  excite  irritation ;  but  it  is  quite  as  likely  that 
they  excite  inflammation  of  the  synovial  membrane  just  as  M.  erysipe- 
latis  causes  inflammation  of  the  skin.  The  commonest  acute  infective- 
arthritis  is  the  pycemic ;  occasionally  serous  or  sero-fibrinous  it  is  usually 
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suppurative,  the  suppuration  being  frequently  catarrhal,  but  often  lead- 
ing later  to  destructive  and  deep-seated  changes.  There  is  scarcely 
an  infective  fever  which  is  not  occasionally  complicated  by  a  metastatic 
joint  inflammation;  farcy,  scarlatina,  typhus,  and  variola  may  be 
specially  mentioned.  In  gonorrheal  rheumatism  an  acute  synovitis  or 
destructive  arthritis,  which  does  not  as  a  rule  suppurate,  occurs.  In 
both  early  and  advanced  syphilis  there  may  be  serous  effusion  into 
joints  with  pain  and  high  fever  much  resembling  acute  rheumatism  ; 
and  in  the  later  stages  chronic  thickening  of  the  synovial  membrane 
may  occur  ;  but  syphilitic  disease  of  joints  is  uncommon.  Its  diagnosis 
rests  chiefly  upon  a  syphilitic  history  and  the  results  of  treatment  (p.  86). 
Of  tubercular  arthritis  we  have  already  said  much ;  it  is  usually  the  most 
typical  synovitis  granulosa,  much  more  rarely  a  chronic  catarrhal  suppu- 
ration ;  and  the  earlier  stages  of  inflammation  are  met  with  at  the 
commencement  of  the  disease.  The  nature  of  acute  rheumatism 
{polyarthritis  synovialis,  Hiiter)  itself  is  doubtful,  but  its  very  frequent 
association  with  endocarditis  in  the  lesions  of  which  cocci  are  found, 
its  relation  to  endocarditis  maligna,  and  many  points  in  its  clinical 
history  incline  one  to  the  belief  that  it  is  an  infective  disease  character- 
ised chiefly  by  acute  serous  or  sero-fibrinous  synovitis  which  very  rarely 
suppurates. 

4.  Nervous  causes.— During  the  last  few  years  the  labours  of 
Charcot  and  others  have  revealed  the  occasional  association  of  some- 
what severe  forms  of  arthritis  with  certain  diseases  of  the  brain  and 
spinal  cord,  and  it  is  held  by  many  that  the  nerve-lesions  stand  to  the 
joint  lesions  as  cause  to  effect.  The  point  will  be  more  fully  entered 
into  in  the  section  upon  '  Joint  Disease  of  Nervous  Origin.' 

Synovitis. 

Acute  and  subacute  serous  synovitis. — Causes. — The  commonest 
is  some  blow  or  strain,  much  less  often  a  penetrating  wound  that  heals 


Pig.  127.— Section  of  knee,  enlarged  with  chronic  synovitis. 


quickly,  or  the  impaction  of  a  loose  body  between  the  bones ;  extension 
from  some  neighbouring  inflammation,  e.g.  erysipelas,  or  lymphangitis,  or 
ostitis  ;  the  rheumatic,  gouty,  gonorrheal,  and  occasionally  syphilitic 
poisons  ;  sometimes  a  serous  effusion  occurs  in  pyaemia,  and  certain 
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cases  occurring  in  spinal  and  cerebral  diseases  are  credited  with  a 
nervous  origin.  Of  these  causes  that  most  frequently  overlooked  is  pro- 
bably a  recent  or  old  standing  gonorrhoea ;  an  examination  is  necessary 
to  eliminate  this. 

Symptoms. — The  joint  is  swollen,  hot  when  compared  with  the 
other,  and  somewhat  painful ;  the  skin  over  it  is  very  slightly  or  not  at 
all  reddened,  there  is  little  or  no  periarticular  oedema,  the  joint  is  not 
flexed  unless  the  swelling  is  great,  and  the  patient  can  move  it  freely 
without  much  suffering  ;  the  muscles  are  not  wasted ;  there  is  little  or  no 
fever  unless  the  synovitis  is  but  a  symptom  of  a  general  disease,  as  acute 
rheumatism  or  gout. 

The  swelling  is  the  most  characteristic  symptom.  It  is  due  to 
rapid  effusion  of  fluid  into  the  synovial  cavity,  and  is  most  marked  at 
points  where  the  joint  capsule  and  its  surroundings  are  most  yielding ; 
the  synovial  membrane  is  as  it  were  distended  by  an  injection,  and  the 
eye  soon  gets  to  know  the  shape  it  assumes  in  the  more  superficial 
joints.  In  the  knee,  which  is  the  joint  most  frequently  affected,  the 
patella  is  pushed  bodily  forwards,  the  depressions  on  either  side  of  it  are 
obliterated,  and  there  is  a  horseshoe-shaped  swelling  above  the  bone  ex- 
tending some  three  inches  up  the  femur.  Unless  the  joint  is  very  tense, 
sudden  pressure  on  the  patella  will  force  it  down  on  to  the  femur  with  a 
clear  tap ;  and  this  floating  of  the  patella  shows  positively  that  the 
swelling  is  due  in  part  at  least  to  fluid.  When  there  is  but  little  fluid 
in  the  joint,  floating  of  the  patella  may  often  be  obtained  if  the  supra- 
patella  pouch  is  emptied  into  the  lower  part  of  the  joint  by  pressure  on 
it  with  one  hand,  whilst  two  or  three  fingers  of  the  other  are  placed 
carefully  around  the  centre  of  the  bone  and  used  to  depress  it.  Often 
the  fingers  are  placed  towards  the  lower  end,  depression  of  which  may 
yield  a  tap  in  a  healthy  joint.  But  before  seeking  for  this  sign  fluctua- 
tion must  be  obtained,  and  this  is  best  done  by  using  one  hand  as  above 
described,  and  placing  the  other  also  astride  the  lower  part  of  the  joint ; 
by  now  approximating  the  fingers  and  thumb  of  one  hand,  fluid,  if  pre- 
sent, will  be  forced  between  the  fingers  and  thumb  of  the  other.  When 
there  is  but  little  fluid,  it  should  all  be  forced  into  the  lower,  smaller 
part  of  the  cavity  by  the  upper  hand.  It  is  very  important  before  com- 
mencing this  examination  to  see  that  the  extensor  tendon  is  lax  and  the 
patella  freely  movable. 

In  the  ankle,  fulness  is  found  behind  between  either  malleolus  and  the 
tendo  Achillis,  and  in  front  beneath  the  extensor  tendons,  raising  them 
up  ;  fluctuation  may  be  obtained  from  in  front  of  to  behind  the  malleoli. 
In  the  hip,  ill-defined  fulness  below  Poupart  and  behind  in  the  hollow 
between  the  trochanter  and  the  pelvis  is  sometimes  found.  In  the 
shoulder  there  is  general  fulness  beneath  the  deltoid,  most  marked  in 
front ;  and  in  the  elbow  there  is  a  very  characteristic  horseshoe-shaped 
swelling  fitting  on  top  of  the  olecranon,  extending  1^  inch  beneath  the 
triceps,  and  divided  into  two  lateral  lobes  by  the  pressure  of  the  tendon 
of  this  muscle. 

Terminations.  —The  most  common  by  far  is  resolution  in  the  course 
of  one  to  three  weeks  ;  but  the  effusion  may  persist,  all  acute  symptoms 
subsiding  {hydrops  articuli).  Much  less  commonly  the  effusion  becomes 
purulent,  or  the  synovial  membrane  becomes  infiltrated,  and  the  case 
ends  as  one  of  chronic  synovial  arthritis.  Much  care  must  be  exercised 
in  beginning  to  use  the  joint  again  as  relapses  are  easily  induced. 

Treatment. — By  far  the  most  important  point  is  the  arrest  of  all 
movement,  the  prevention  of  friction,  and  this  must  be  effected  variously 
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in  the  different  articulations.  In  traumatic  cases  seen  early,  cold  may 
be  applied  in  the  hope  of  checking  effusion ;  but  when  this  has  occurred* 
and  in  non-traumatic  cases,  glycerine  and  belladonna  and  hot  fomenta- 
tions are  far  pleasanter  and  more  efficacious  in  promoting  absorption. 
This  may  be  hastened  by  aspiration,  an  operation  which  should  always 
be  performed  to  relieve  pain  from  tension.  When  acute  symptoms  have 
subsided,  counter-irritation  by  tin.  iodi.,  or  blisters,  or  firm  pressure 
may  be  employed ;  and  finally,  a  Martin's  bandage  may  be  worn  for  two 
or  three  weeks  after  abandoning  the  splint. 

For  Gonorrhoea!  synovitis  and  arthritis,  see  p.  77.  This  is  too 
common  a  cause  of  apparently  spontaneous  joint  disease  to  be  forgotten. 
The  importance  of  curing  the  discharge,  in  order  to  cure  the  joint, 
renders  the  discovery  of  the  cause  essential. 

But  little  is  certainly  known  of  syphilitic  joint  disease.  Lance- 
reaux  recognises  two  forms  :  a  secondary  synovitis  with  effusion  and 
symptoms  of  acute  rheumatism  (p.  86)  ;  and  a  later  form  characterised 
by  development  of  gummata  in  the  subsynovial  tissue.  This  is  a  subject 
to  be  inquired  into. 

Mercury  or  iodide  of  potassium  must  be  given,  and  if  the  health  be 
broken,  endeavour  by  every  means  to  restore  it. 

Chronic  serous  synovitis  (hydrops  articuli)  may  be  left  after  an 
acute  attack,  or  may  begin  as  such,  being  due  to  injury,  overwork, 
exposure  to  damp  cold,  gleet,  chronic  rheumatism  or  gout,  presence  of 
loose  bodies,  or  of  a  papillary  condition  of  the  synovial  membrane ;  often 
no  cause  can  be  found. 

Symptoms. — The  chief  or  only  physical  sign  is  fluid  swelling,  having 
the  shape  given  under  acute  synovitis  ;  there  is  no  flexion,  fixation, 
wasting,  heat,  redness,  or  pain,  but  only  a  sense  of  weakness  or  looseness 
about  the  joint  which  may  render  it  unreliable.  On  palpating  the  joint, 
one  or  more  papillary  growths  may  be  felt  slipping  beneath  the  fingers 
but  evidently  anchored  to  one  spot ;  or  a  loose  body  may  be  found  now 
here,  now  there. 

The  knee  is  the  joint  most  often  affected. 

Treatment. — Best  on  a  splint  is  always  of  great  importance,  and,  if 
the  lower  limb  is  affected,  the  patient  should  not  walk,  except  with  a 
Thomas's  splint.  Counter-irritation  is  of  little  value;  and  strapping- 
over  ung.  hydrarg.  co.  is  not  much  better.  For  most  cases  repeated 
aspiration  and  the  constant  wearing  of  a  Martin's  bandage  as  tight  as  can 
be  borne  is  the  most  successful  treatment ;  and  it  is  wise  to  wear  the 
bandage  for  six  months  at  least  after  cure.  In  cases  which  do  not  yield 
to  this  treatment,  Hiiter,  Volkmann,  and  Schede  recommend  the  injection 
after  aspiration  of  3  to  5  per  cent,  carbolic  lotion,  as  much  as  possible  to 
be  again  withdrawn,  and  this  is  to  be  repeated  if  necessary.  French 
surgeons  similarly  inject  tr.  iodi  diluted  with  three  parts  of  water,  but 
suppurative  arthritis  has  resulted  from  this  treatment.  It  should  here 
be  said  that  the  aspiration  of  a  joint  or  other  cavity  requires  the  closest 
attention  to  asepsis  ;  the  instrument  must  be  scrupulously  clean,  the 
surface  to  be  punctured  should  be  scrubbed  with  sublimate  lotion,  a  bit 
of  wool  steeped  in  this  may  be  kept  round  the  needle,  and  the  puncture 
must  be  carefully  closed  with  a  wisp  of  wool  and  collodion. 

Should  all  these  methods  fail,  recourse  may  be  had  to  drainage  of 
the  joint  if  the  surgeon  can  rely  upon  his  antiseptics.  This  is  effected 
by  opening  the  largest  portion  of  the  synovial  membrane,  inserting  a 
tube  and  retaining  it  for  a  fortnight  or  so.  Any  loose  body  must,  of 
course,  be  removed,  and  sometimes  in  thus  opening  a  joint,  synovial 
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folds,  e.g.  alar  ligaments,  will  be  found  red  and  swollen.  Such  may  be 
excised.  In  cases  of  papillary  synovitis,  a  few  growths  may  be  got  at 
and  removed  from  an  incision,  but  cure  of  such  a  joint  as  that  in 
Fig.  124  could  be  effected  only  by  excision  of  the  synovial  membrane. 

Arthritis. 

Acute  arthritis  and  acute  suppurative  arthritis. — The  causes 

are :  septic  wounds,  exposure  to  cold  {acute  rheumatic  arthritis)  ;  occa- 
sionally extension  from  erysipelas  or  other  superficial  inflammation,  from 
the  bursting  of  an  abscess  (suppurating  bursa  beneath  the  lig.  patellae)  of 
the  soft  parts  or  of  the  bone  into  the  synovial  cavity,  or,  much  more 
commonly,  from  acute  epiphysitis  of  syphilitic  or  other  origin ;  most 
frequent  by  far,  infection  during  the  course  of  an  acute,  infective 
disease,  especially  pyaemia ;  much  less  often  of  the  acute  specific  fevers, 
glanders  or  dysentery. 

Symptoms.— The  disease  begins  usually  with  high  fever  and  per- 
haps an  intense  rigor ;  the  joint  affected  is  the  seat  of  extreme 
pain,  is  absolutely  fixed  and  helpless,  and  the  patient  dreads  the 
slightest  movement ;  swelling  is  rapid,  the  oedema  spreads  up  and  down 
the  limb  considerably  beyond  the  limits  of  the  joint  concealing  the  out- 
line of  the  synovial  membrane ;  the  skin  now  reddens  over  the  whole  or 
part  of  the  joint,  the  whole  limb  swells,  the  fever  reaches  104°-5°  daily, 
the  rigor  may  be  repeated,  and  the  patient  shows  signs  of  rapid  exhaus- 
tion. The  part  is  so  tender  and  the  oedema  so  considerable  that  it  may 
be  impossible  even  now  to  be  sure  of  the  presence  of  fluid ;  but  under 
the  above  circumstances  an  exploratory  aspiration  should  be  made  early. 
If  nothing  is  done,  pus  escapes  either  superficially,  or  large  abscesses 
form  in  the  substance  of  the  limb.  The  patient  may  die  exhausted 
by  pain  and  fever,  or  of  some  septic  disease ;  or  may  ultimately  recover 
with  an  ankylosed  joint  or  after  amputation  or  excision. 

The  acute  rheumatic  arthritis  generally  ends  after  some  weeks  in 
ankylosis  without  suppuration  ;  the  effusion  is  sero-fibrinous. 

Catarrhal  suppuration  (Volkmann)  may  develop  in  cases  which  are 
primarily  serous  effusions,  or  it  may  result  from  many  of  the  causes  of 
acute  suppurative  arthritis— especially  puerperal  and  urethral  pyaemia, 
and  the  pyaemia  of  infants  ;  sometimes  also  from  gonorrhoea. 

Symptoms. — These  are  intermediate  in  intensity  between  acute 
serous  synovitis  and  acute  suppurative  arthritis.  In  many  cases  indeed 
the  diagnosis  would  be  the  former,  there  is  so  little  exacerbation  in  the 
constitutional  state,  the  signs  of  inflammation  are  so  slight,  whilst  pain 
may  not  be  complained  of  at  all.  But  experience  has  taught  that  an 
aspirator  will  almost  surely  draw  off  a  sero-purulent  fluid  from  a  joint 
which  during  the  course  of  pyaemia  has  been  accidentally  discovered  to 
be  full  of  fluid.  That  there  is  no  line  between  these  cases  and  the  last 
group  goes  without  saying  ;  and  unless  the  pus  in  a  catarrhal  case  be 
soon  removed,  destructive  arthritis  will  set  in  in  most  cases. 

It  is  right  to  add,  by  way  of  caution,  that  the  most  surprising 
differences  occur  in  the  symptoms  of  joint  disease  ;  thick  pus  may  cause 
little  local  and  still  less  general  reaction,  and  after  its  evacuation 
recovery  may  occur  with  perfect  movement,  as  is  by  no  means  uncom- 
mon in  young  children  ;  a  catarrhal  suppuration  and  still  more  an  acute 
arthritis  may  be  attended  by  very  severe  symptoms  of  both  kinds. 

Treatment. — Absolute  fixation  is  of  the  first  importance,  and  if  the 
joint  is  in  a  bad  position  it  should  be  at  once  gently  straightened  under 
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chloroform,  and  fixed  upon  a  reliable  splint ;  then  belladonna  should  be 
applied  and  fomentations  assiduously  used.  If  the  local  and  general 
symptoms  point  to  the  presence  of  pus,  but  fluctuation  is  not  obtainable, 
make  an  exploratory  aspiration.  If  the  symptoms  and  the  result  of 
aspiration  show  the  case  to  be  one  of  catarrhal  suppuration,  the  joint 
may  be  emptied  and  washed  out  with  1  in  20  carbolic ;  and  this 
may  be  repeated  if  fluid  regathers  without  more  acute  symptoms.  But 
if  the  case  is  one  of  acute  suppurative  arthritis,  and  probably  in  all 
cases  in  young  children,  the  proper  treatment  is,  aseptically,  to  lay  the 
joint  open  as  freely  as  possible.  Thus  in  the  knee  an  incision  should 
run  from  top  to  bottom  of  the  synovial  membrane  on  each  side  along 
the  line  of  reflection  of  the  synovial  membrane,  and  sharp  haemorrhage 
may  be  expected  from  the  enlarged  articular  arteries  which  retract  into 
the  dense  fibrous  tissue  ;  dressing  forceps  should  then  be  pushed  through 
the  joint  on  the  outer  side  to  the  skin,  cut  down  upon,  and  a  large  tube 
introduced  here. 

Young  children  often  recover  under  most  disadvantageous  circum- 
stances ;  but  in  adults  everything  depends  on  the  maintenance  of  rest  and 
asepsis.  In  their  absence  all  the  changes  of  septic  arthritis  ensue. 
Life  and  limb  are  now  greatly  jeopardised  ;  sometimes  with  good  health 
to  start,  fixation,  free  drainage,  and  careful  dressing,  a  cure  will  be 
effected  by  ankylosis ;  in  other  cases,  excision  of  the  joint  may  save  the 
limb  ;  in  others  again  the  patient's  age  and  exhausted  condition,  and 
the  existence  of  abscesses  burrowing  far  up  the  limb,  will  necessitate 
amputation  to  save  life.  In  the  elbow  and  shoulder,  excision  may  be 
performed  earlier  than  in  the  lower  limb  joints  ;  for  the  results  of  excision 
are  better  than  those  of  ankylosis.  In  the  hip-joint,  excision  should  be 
done  whenever  possible  to  avoid  the  formidable  amputation. 

When  a  cure  by  ankylosis  is  tried  for,  the  humerus  should  be  fixed 
to  the  side  in  the  ordinary  hanging  position  ;  the  elbow  should  be  fixed  at 
95°-100°  ;  the  wrist  straight ;  the  hips  straight ;  the  knee  at  170°-175°  ; 
the  foot  at  right  angles  to  the  leg. 

Scrofulous  disease  of  joints,  white  swelling-,  pulpy  degene- 
ration, articular  caries.  Chronic  tubercular  arthritis. — It  has 
already  been  stated  that  many  causes  lead  to  a  chronic  arthritis,  but 
that  the  disease  which  bears  the  above  names  is  of  tubercular  nature 
(p.  297).  Its  modes  of  origin — in  synovial  membrane  or  in  the  epi- 
physes— have  been  given,  and  attention  has  been  drawn  to  the  fact  that 
the  ultimate  result  is  much  the  same  in  either  case,  except  that  cases 
commencing  in  bone  are  much  more  liable  to  be  complicated  by 
necrosis  and  the  presence  of  sequestra  in  the  joint. 

The  disease  often  begins  subacutely  in  a  serous  synovitis  from 
injury,  but  more  frequently  it  starts  without  obvious  cause.  The  great 
majority  of  the  cases  occur  in  children  and  young  persons,  from  3  to 
20  years,  but  cases  are  not  very  uncommon  even  in  quite  old  people 
(senile  struma). 

Symptoms. — The  first  is  uneasiness  and  pain  in  the  joint,  leading 
early  to  a  limp  if  a  lower  limb  joint  is  affected  ;  not  uncommonly  pain 
is  referred  also  to  some  other  part  supplied  by  the  nerves  which  supply 
the  diseased  joint ;  thus,  pain  in  the  knee  is  almost  more  characteristic 
of  hip-joint  disease  than  is  pain  in  the  hip.  Very  soon,  if  the  joint  be 
superficial,  examination  shows  swelling,  and  this  is  soft  and  elastic, 
"  pulpy,'  but  does  not  actually  fluctuate,  though  it  is  sometimes  very 
difficult  to  be  sure  of  this.  At  first  all  characteristic  hollows  are  ob- 
literated, but  the  shape  of  the  synovial  membrane  is  not  usually  so  well 
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shown  as  it  is  by  fluid ;  thus  the  knee-joint  tends  to  assume  a  uniformly 
rounded  aspect,  the  widest  part  being  at  the  level  of  the  articulation 
instead  of  above  the  patella,  as  in  hydrops.  The  part  is  distinctly 
warmer  than  its  fellow,  but  not  red  ;  on  the  contrary,  it  is  pale,  the  skin 
being  stretched  over  the  swollen  joint,  and  through  it  the  blue  subcuta- 
neous veins  show  plainly.  The  swelling  is  rendered  more  marked  by  the 
rapid  wasting  of  muscle  that  occurs.  There  are  two  marked  exceptions 
to  the  rule  that  swelling  is  characteristic  of  this  affection — the  shoulder, 
in  which  wasting  of  the  deltoid  often  more  than  conceals  swelling  of  the 
synovial  membrane,  and  the  hip,  over  which  the  glutasi  waste.  One  of 
the  earliest  signs  of  this  disease  is  limitation  of  the  movements  of  the 
joint,  and  this  limitation  increases  rapidly  as  the  case  goes  on.  At  the 
same  time  many  joints  in  this,  as  in  acute  arthritis,  assume  a  cha- 
racteristic position ;  the  hip  becomes  flexed,  adducted,  and  rotated  in, 
the  knee  flexed  and  rotated  out,  the  ankle  more  or  less  extended,  the 
elbow  more  or  less  flexed,  the  shoulder  remains  with  the  humerus 
hanging.  Various  reasons  have  been  given  to  account  for  this  flexion 
of  joints  in  arthritis.  Bonnet  believed  the  position  assumed  by  the 
joint  to  be  that  in  which  it  could  hold  most  fluid,  and  to  be  due  to 
distension ;  but  we  do  not  see  these  positions  in  serous  synovitis,  when 
the  joints  are  much  more  tense  than  in  chronic  arthritis ;  others  say 
that  the  flexor  muscles  are  stimulated  to  contract  by  a  reflex  from  the 
joint,  an  assumption  based  upon  the  fact  that  these  muscles  do  contract. 
It  seems  most  probable  that  many  of  the  positions  are  voluntarily 
assumed  to  obtain  security  from  injury  and  ease,  slight  flexion  being 
the  position  in  all  joints  in  which  the  joint  surfaces  are  least  pressed 
together  by  tense  ligaments  ;  once  assumed,  the  positions  are  involun- 
tarily maintained. 

After  a  time,  sooner  or  later,  starting  pains  begin.  These  are  shoot- 
ing pains  which  occur  just  as  the  patient  is  dropping  off  to  sleep,  waking 
him  up  and  usually  causing  a  child  to  scream.  They  are  probably  due 
to  movement  of  tender  joint  surfaces,  permitted  by  the  relaxing  muscles  ; 
they  do  not  necessarily  indicate  ulceration  of  cartilage. 

If  the  case  goes  still  further,  the  granulation  tissue  softens  at  one  or 
more  spots,  an  abscess  forms,  the  skin  reddens,  thins,  and  bursts,  and 
thin  curdy  pus  escapes,  leaving  a  sinus  which  may  remain  permanently 
open  or  heal  after  a  time.  A  probe  may  or  may  not  touch  bone.  In 
other  cases  the  synovial  cavity  fills  with  a  thin  puriform  fluid,  when  we 
get  the  signs  of  effusion  into  the  joint  together  with  those  of  arthritis. 
Sometimes  the  thickening  of  the  synovial  membrane  cannot  be  felt  in 
cases  which  have  begun  apparently  as  hydrops  ;  but  if  a  markedly  turbid 
fluid  is  drawn  off,  the  prognosis  becomes  much  graver  and  the  diagnosis 
will  need  to  be  changed.  Examination  at  a  late  stage  will  probably  show 
that  movements  which  are  normally  prevented  by  ligaments,  e.g.  side 
to  side  movements  in  hinge  joints,  can  be  obtained,  owing  to  softening 
and  infiltration  of  the  ligaments,  and  at  the  same  time  the  bones  will 
be  felt  and  heard  to  grate  over  each  other.  These  signs  should  rarely  be 
sought  for  unless  the  patient  is  under  an  anaesthetic  ;  nor  should  the 
old  and  painful  test  of  striking  the  heel,  and  thereby  driving  the  bones 
roughly  together  at  the  ankle,  knee,  and  hip,  be  practised.  It  is  quite 
unnecessary  for  diagnostic  purposes.  Finally,  destruction  of  ligaments 
and  bones  may  lead  to  pathological  displacements  and  dislocations. 

Terminations. — Recovery  may  occur  at  any  period — before  the 
bones  are  affected  in  synovial  arthritis,  after  this  event,  or  before  or 
after  suppuration  has  occurred.    Cases  which  do  not  suppurate  are 
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spoken  of  as  fungous  arthritis,  and  are  parallel  with  caries  sicca.  It  is 
not  uncommon  to  find  a  patient  walking  about,  lame,  but  suffering  little 
or  no  pain,  possessing  tolerably  free,  smooth  movement  of  his  knee  or 
ankle,  of  which  the  synovial  membrane  is  swollen  till  it  is  half  or  three- 
quarters  of  an  inch  thick ;  and  this  state  of  matters  may  last  even  for 
years.  It  is  met  with  chiefly  after  puberty  in  patients  whose  health  is 
fair,  and  may  end  in  recovery  without  or  with  abscess.  Once  this 
disease  has  become  fairly  established  perfect  movement  can  scarcely  be 
hoped  for,  but  very  good  movement  may  be  left.  On  the  other  hand, 
ankylosis  may  be  complete  and  either  fibrous  or  osseous.  The  limb 
may  be  in  good  position,  or  in  such  faulty  attitude  as  to  be  worse  than 
useless.  But  in  a  large  number  of  cases  abscess  after  abscess  forms, 
and  the  patient  is  worn  out  by  pain,  wasting  discharge,  albuminoid 
disease  and  hectic,  or  acute  tuberculosis  carries  him  off. 

Prognosis.—  Cceteris  paribus,  this  depends  chiefly  on  the  age  and 
health  of  the  patient — the  younger  and  more  robust  fare  best. 

Treatment. —The  first  point  is  by  the  most  judicious  use  of  the 
means  given  at  p.  69,  to  raise  to  the  highest  point  the  general  health ; 
residence  at  the  seaside  is  particularly  beneficial. 

Next  comes  the  provision  of  rest,  of  which  we  have  spoken  so  often. 
The  most  important  point  is  to  prevent  friction  of  the  joint  surfaces 
against  each  other ;  relief  from  pressure  is  quite  secondary.  When  the 
shoulder  is  inflamed,  the  arm  should  be  secured  to  the  side  by  a  few  turns 
of  bandage,  and  the  hand  slung  high ;  the  arm  must  not  be  put  through 
sleeves.  The  elbow  and  wrist  are  best  immobilised  by  plaster  of  Paris 
over  wool,  which  exerts  constant  pressure.  For  the  hip  and  knee-joints 
no  splints  compare  with  those  invented  by  H.  Thomas ;  for  the  hip,  a 
Hamilton's  splint  with  parallel  uprights  acts  fairly  well ;  for  the  ankle, 
plaster  of  Paris  and  a  pin-leg  having  a  support  for  the  leg  projecting 
backwards. 

Weight  extension,  1  to  6  lbs.,  may  be  used  for  the  shoulder,  and  is 
commonly  used  for  the  hip  and  knee  with  distinct  advantage.  It  acts 
really  by  steadying  the  limb,  not  by  drawing  the  joint  surfaces  apart, 
for  that  would  require  a  very  heavy  weight ;  and  it  is  always  well  to  fix 
the  body  and  limb  of  the  patient  by  a  sheet  thrown  over  them,  and  heavy 
sandbags  laid  along  the  sides  of  the  trunk  and  limb.  If  a  Thomas's 
splint  can  be  obtained  it  should  be  used,  not  only  for  its  much  more 
perfect  fixation,  but  because  with  it  patients  can  live  in  the  open  air. 

Compression  sometimes  acts  well,  but  it  often  disappoints ;  it  is  best 
made  by  a  Martin's  bandage,  and  should  be  constant. 

Counter -irritation  by  iodine,  blisters,  and  the  cautery  is  of  little 
value  ;  it  sometimes  relieves  starting  pains  for  a  time. 

The  repeated  injection  of  2  to  3  grm.  of  3  to  5  per  cent,  carbolic  lotion 
into  the  swollen  tissue  was  strongly  recommended  by  Huter  in  fungous 
arthritis,  and  is  well  spoken  of  by  a  few  German  surgeons  ;  most  seem  to 
have  failed  with  it,  and  in  a  few  cases  in  which  I  have  tried  it  no 
positive  result  was  obtained 

Ignipuncture  has  been  used  by  Eichet  and  Kocher  in  similar  cases, 
but  does  not  seem  so  good  a  means  as  a  diffusible  chemical  on  the  one 
hand,  or  as  erasion  on  the  other  if  something  radical  is  to  be  undertaken. 

The  more  radical  modes  of  treatment  are :  erasion,  excision,  and 
amputation,  and  it  is  still  a  moot  point  when  the  two  former  should  be 
resorted  to.  Two  views  are  held :  1.  That  good  food,  good  hygiene, 
cod-liver  oil,  and  sea-air,  with  perfect  rest  for  the  joint,  will  enable  a 
large  proportion  of  patients  suffering  from  tubercular  joint  disease  to 
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recover — if  they  can  devote  two  or  three  years  or  even  longer  to  the  cure, 
and  are  wealthy  enough  to  obtain  the  advantages  above  mentioned.  The 
result  hoped  for  is  a  more  or  less  complete  ankylosis  in  the  best 
position,  and  an  important  point  urged  in  favour  of  expectancy  is  that, 
in  growing  bones  (and  most  of  the  cases  occur  in  children),  the  epiphyses 
are  not  removed,  so  full  growth  may  be  expected  unless  the  inflamma- 
tion leads  to  early  ossification.    It  must  be  admitted  that  in  spite  of  this 
treatment  a  good  many  cases  go  on  to  abscess,  and  some  ultimately 
require  complete  excision  or  amputation.    2.  Others  say,  if  it  is  evident 
that,  in  spite  of  the  most  favourable  conditions  that  can  be  secured  for  a 
patient,  the  disease  does  not  improve  within  a  reasonable  time  (three  to 
six  months),  or  that  it  is  going  on  to  abscess,  no  time  should  be  lost  in 
opening  the  articulation  so  freely  as  to  be  able  to  examine  the  synovial 
membrane  and  bone  surfaces  thoroughly,  and  then  removing  with  the 
sharp  spoon,  gouge,  scissors,  &c,  every  particle  of  diseased  tissue.  This 
may  be  done  in  cases  of  synovial  arthritis  before  the  bones  are  affected, 
when  only  the  synovial  membrane  need  be  dissected  out ;  but  if  the 
disease  has  gone  further,  or  is  of  osteal  origin,  holes  must  be  gouged  in 
the  joint  surfaces.  It  is  only  when  the  case  has  been  treated  too  long  on 
the  expectant  plan,  that  the  epiphyses  require  removal,  and  excision 
must  be  done  instead  of  evasion.  After  this  operation  it  is  well  to  sponge 
the  cavity  well  with  sublimate  lotion,  and  then  to  rub  it  freely  with  iodo- 
form.  The  wound  must  be  drained,  carefully  sewn  up,  divided  ligaments 
or  tendons  united,  the  joint  absolutely  fixed,  and  a  permanent  antiseptic 
dressing  applied.    Tolerably  rapid  union  may  be  counted  upon,  but  it 
will  be  necessary  to  wear  a  splint  for  a  few  months,  that  all  may 
become  solid.   The  advantages  of  early  erasion  are  therefore  held  to  be  : 
that  it  greatly  shortens  the  course  of  the  disease,  and  gives  at  least  as 
good  results  as  the  expectant  plan  in  regard  to  mortality,  length  of  limb, 
and  movement  of  joint ;  that  it  is  far  better  than  the  expectant  mode  in 
the  case  of  the  miserable  children  that  crowd  the  London  hospitals,  for 
whom  good  hygienic  conditions  and,  often,  perfect  rest  are  impossible ;  and 
lastly,  that  by  this  operation  a  possible  focus  of  general  infection  is 
removed  from  the  body  (p.  67).  Under  antiseptic  jn'ecautions  the  dangers 
are  slight. 

To  be  successful,  erasion  must  be  early,  free,  and  thorough;  tubercular 
tissue  left  behind  will  probably  lead  to  recurrence  and  require  a  repetition 
of  the  operation.  The  presence  of  septic  sinuses  of  course  increases  the 
difficulty  of  treating  the  case,  but  does  not  require  any  change  in  principle. 

Against  erasion  it  must  be  admitted  that  recurrence  is  not  infrequent. 

Excision  must  be  done  in  cases  which  are  too  advanced  for  erasion, 
and  which  are  either  stationary  or  getting  worse.  In  the  upper  limb, 
the  results  in  suitable  cases  are  so  satisfactory,  that  the  operation  may 
be  undertaken  with  little  reluctance,  and  it  may  be  remembered  that  the 
periosteum  regenerates  bone  more  freely  after  subperiosteal  excisions  for 
early  disease  than  for  advanced  destructive  arthritis  (Oilier) ;  but  in  the 
lower  limb  it  must  be  confessed  that  excision  of  the  hip  not  uncommonly 
leaves  a  limb  which  is  of  little  value  as  a  support,  the  head  and  neck 
being  rarely  reproduced  to  any  appreciable  extent  and  union  being  liga- 
mentous ;  and  that  excision  of  the  knee  sometimes  bends  entirely  out  of 
shape  even  after  the  bones  appear  soundly  united.  In  the  lower  limb, 
therefore,  and  especially  where  the  hip  is  concerned,  we  maintain  the 
expectant  attitude  longer  than  in  other  cases.  The  presence  of  sequestra, 
which  can  be  guessed  at  only  from  early  suppuration  and  chronicity  of 
sinuses,  necessitates  opening  the  joint,  though  possibly  excision  may  be 
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avoided.  In  very  young  children,  excision  causes  great  shortening,  and 
should  be  postponed  as  long  as  possible. 

Repair  after  excision  and  erasion  is  just  such  as  occurs  after  com- 
pound fractures  ;  if  the  periosteum  of  parts  removed  is  preserved,  they 
will  be  more  or  less  completely  reproduced  in  young  subjects. 

Amputation  is  the  final  resource,  and  is  required  where  excision  has 
failed  to  arrest  the  disease  ;  or  where  the  disease  of  bones  or  condition 
of  soft  parts  from  burrowing  of  pus  is  such  that  excision  could  not 
succeed ;  or  where,  in  septic  cases,  the  patient  is  exhausted  by  hectic, 
and  possibly  suffering  from  albuminoid  disease,  and  requires  that  imme- 
diate and  complete  relief  which  only  removal  of  the  part  can  give. 
Lastly,  amputation  is  almost  always  required  in  cases  occurring  in  and 
below  the  knee  after  35 ;  in  the  upper  limb  excisions  may  be  done  much 
later  with  fair  prospect  of  success. 

Gout. 

Gouty  arthritis,  unlike  acute  rheumatism,  affects  first  the  smaller 
joints  and  then  the  larger,  generally  more  or  less  symmetrically.  If  the 
attack  is  not  the  first,  there  is  a  history  of  a  first  attack,  probably  be- 
tween the  ages  of  30  and  40,  which  began  almost  certainly  about  2  or 
3  a.m.,  often  during  spring  time,  and  in  the  first  metatarso-phalangeal 
joint.  The  pain  is  extreme,  and  is  accompanied  by  moderate  fever,  which 
seems  to  depend  on  the  number  of  joints  affected  (Charcot),  and  lasts 
several  hours  ;  then  perspiration,  having  neither  the  profuseness  nor 
sourness  of  that  in  acute  rheumatism,  breaks  out,  and  the  symptoms  are 
relieved,  but  the  joint  is  swollen,  bright  red,  shiny,  and  very  tender,  the 
oedema  involves  the  neighbouring  part  of  the  foot,  and  the  veins  leading 
from  the  joint  are  full.  The  acute  symptoms  recur  twice  or  thrice  at 
night,  and  then  with  decreasing  intensity  for  seven  to  fourteen  days.  Des- 
quamation occurs  as  the  joint -symptoms  subside.  The  tendency  is  for 
these  attacks  to  recur — sometimes  at  very  long  intervals,  again  quickly  ; 
generally  the  second  attack  comes  one  to  two  years  after  the  first,  and  later 
ones  at  shorter  intervals.  With  each  attack  frest  joints  are  liable  to  be 
involved — from  the  periphery  towards  the  centre  ;  and  the  more  widely 
distributed  the  disease,  the  less  intense  do  its  symptoms  become.  At 
the  same  time,  masses  of  urate  of  soda  [chalk-stones,  tophi)  have  been 
accumulating  in  ligaments,  bursas  and  fibrous  tissues  around  the  joints,  in 
the  sheaths  of  tendons  (usually  those  in  connection  with  affected  joints), 
and  in  the  cartilages  of  the  ear,  eyelid,  and  nose,  where  they  form  small 
yellow  nodules.  As  a  result  of  these  changes,  and  also  from  the  fact 
that  nodular  outgrowths  from  the  margin  of  the  cartilage  may  appear  as 
in  rheumatoid  arthritis,  the  joints  become  misshapen  and  more  or  less 
fixed  ;  ultimately  they  may  become  completely  ankylosed,  for  the  in- 
filtrated cartilage  wears  away,  the  exposed  bone  is  irritated  by  friction 
and  uratic  infiltration,  raref active  ostitis  is  set  up  [gouty  arthritis),  rest 
is  given,  the  opposed  surfaces  blend  and  ossification  occurs.  Lastly,  the 
chalk-stones  cause  irritation,  the  skin  ulcerates  over  them,  and  the  most 
chronic  sinuses  form  around  the  joints.  This  is  very  common  in  the  hands. 

Gout  may  occur  even  in  children,  but  when  met  with  under  30,  or  in 
women,  there  is  almost  always  a  strong  family  history.  The  tendency 
of  the  disease  to  skip  one  generation  is  well-known. 

The  diagnosis  of  gout  is  often  of  great  importance  in  the  matter  of 
treatment ;  it  will  be  assisted  by  a  family  history  of  gout,  which  is 
strongly  hereditary  ;  by  the  patient's  being  of  the  male  sex;  by  a  history 
of  free  indulgence  in  strong  alcoholic  drinks,  of  high  living,  dyspepsia,  and 
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a  sedentary  luxurious  life  ;  by  the  presence  of  lead  in  the  system,  and  by 
the  discovery  of  uric  acid  in  the  urine  or  in  the  fluid  of  a  blister 
or  blood-serum  (Garrod).  It  is  most  difficult  when  in  a  first  attack 
several  joints,  including  large  ones,  are  involved,  or  when  one  large 
one  is  first  affected.  Usually,  the  diagnosis  of  chronic  gout  from 
rheumatoid  arthritis  is  not  difficult. 

Treatment. — In  gout  the  vin.  colchici  (n\x-xxx.)  with  bicarbonate 
of  potash  is  the  main  remedy  for  cutting  short  the  attack  and  relieving 
pain ;  then  a  simple  dietary,  abstinence  from  alcohol,  Turkish  baths, 
and  plenty  of  exercise  are  to  be  insisted  on  (F.  149,  151,  158,  et  seq.). 

Rheumatism. 

The  synovitis  of  Acute  rheumatism  may  be  hereditary,  often  follows 
exposure  to  cold,  and  the  first  attack  generally  occurs  under  30.  It  affects 
usually  the  larger  joints — knees,  ankles,  shoulders,  elbows,  and  wrists ;  but 
any  may  suffer,  even  those  of  the  hands  and  feet.  It  is  rarely  monarticular, 
and  then  never  attacks  the  great  toe.  The  affected  joints  differ  from 
the  type  of  ordinary  acute  synovitis  chiefly  in  the  intensity  of  the  fever 
and  of  the  pain  by  which  its  onset  is  announced,  the  patient  being  afraid 
of  the  least  movement ;  at  the  same  time  the  joint  becomes  puffy  and 
often  slightly  red,  and  after  some  hours  effusion  occurs  into  it  with  relief 
of  symptoms.  (Edema  is  not  marked,  the  veins  are  not  full,  and  des- 
quamation does  not  occur.  Only  one  joint  may  be  affected  or  very  many, 
but,  as  a  rule,  only  two  or  three  are  affected  at  once ;  it  is,  however,  a 
strongly  marked  characteristic  of  the  disease  that  as,  after  a  few  hours 
or  days,  one  joint  gets  well,  another  becomes  painful  and  swollen,  and  the 
same  joint  may  be  affected  more  than  once  in  the  same  attack.  The  dia- 
gnosis will  be  facilitated  by  the  marked  continued  but  irregular  fever 
(often  out  of  all  proportion  to  the  joint  lesions,  and  apparently  primary 
or  independent  of  these  or  of  visceral  complications),  profuse  sour  sweat- 
ing, endocarditis  and  inflammations  of  serous  membranes  which  occur 
more  or  less  frequently  in  the  disease,  and  characteristic  early  anaemia. 
It  is  chiefly  in  subacute  cases  that  difficulty  will  occur.  In  these  the 
fever  is  less  intense,  sweating  less  marked,  the  articular  affections  more 
persistent  and  less  wandering  than  in  the  acute  form,  a  joint  being 
affected  for  perhaps  six  or  eight  weeks.  When  two  or  more  joints  sud- 
denly and  without  evident  cause  fill  with  fluid,  it  is  sometimes  difficult 
to  know  whether  or  not  we  are  dealing  with  rheumatism.  Always  take 
the  temperature  in  such  cases. 

The  joints  very  rarely  suppurate ;  sometimes  the  disease  leaves  be- 
hind it  ordinary  chronic  arthritis  of  one  joint  which  ends  in  more  or  less 
ankylosis  ;  or  lastly,  the  disease  may  become  subacute  and  finally  chronic, 
thus  establishing,  according  to  Charcot,  its  essential  unity  of  nature  with 
chronic  rheumatoid  arthritis. 

The  morbid  anatomy  is  said  to  point  in  the  same  direction.  The 
cartilage  in  acute  cases  is  somewhat  opaque  and  dull ;  local  swellings 
may  render  it  mammillated,  and  even  erosions  may  occur.  The  micro- 
scope reveals  changes  which  are  probably  constant.  The  most  super- 
ficial cells  divide  early,  and  later,  fibrillation  of  the  ground  substance 
occurs,  giving  rise  to  a  velvety  condition  ;  the  cell-capsules  burst,  and  the 
cells  escape  into  the  synovia.  The  subjacent  bone  becomes  very  vascu- 
lar, and  the  corpuscles  increase  in  it.  After  two  months  Charcot  has 
found  a  thickened,  villous  synovial  membrane,  erosions  and  a  well- 
marked  velvety  state  of  cartilage.  In  still  more  prolonged  cases  these 
changes  are  more  pronounced  the  cartilage  worn  away  and  the  bone 
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eburnating  centrally,  outgrowths  are  forming  round  the  edge,  and  the 
epiphyses  are  becoming  rarefied. 

Treatment. — The  joints  are  here  of  minor  importance.  They  may 
be  wrapped  in  cotton-wool,  and  the  pain  is  relieved  by  sod.  salicylatis, 
20-30  grains  every  three  hours  till  the  temperature  falls. 

Chronic  rheumatic  arthritis,  Rheumatoid  arthritis,  Rheu- 
matic gout,  Dry  rheumatic  arthritis,  Arthritis  deformans, 
Chronic  osteo-arthritis. — This  disease  is  much  commoner  in  women 
than  in  men,  in  the  lower  than  the  upper  classes  (arthritis  pauperum) . 
Its  onset  generally  occurs  during  the  cold  season,  and  is  often  attributed 
to  exposure  to  cold  and  wet,  to  which  influences  the  patients  are  always 
very  sensitive.  In  women,  it  usually  appears  about  the  time  of  the  meno- 
pause, but  it  is  quite  common  from  16  to  30,  and  may  be  met  with  even 
among  children.  Sometimes  an  injury  seems  to  determine  the  joint  in 
which  the  disease  shall  start.  It  may  follow  on  acute  rheumatism. 
Some  writers  regard  it  as  of  nervous  origin. 

There  are  two  chief  forms  of  the  disease,  usually  known  as  the 
polyarticular  and  monarticular,  but  better  described  as  progressive  and 
partial  chronic  articular  rheumatism  (Charcoi).  They  are  bound  to- 
gether, in  spite  of  considerable  differences  between  typical  cases,  by  the 
occurrence  of  cases  transitional  between  the  two  varieties,  and  by  the 
following  morbid  anatomy  which  is  common  to  both,  and  also,  apparently 
(p.  308),  to  acute  rheumatism. 

Morbid  anatomy. — The  first  change  is  seen  in  the  articular 
cartilages  towards  their  centres,  i.e.  at  the  points  of  greatest  pressure  ; 
here  they  become  velvety,  and  elsewhere  they  may  be  slightly  mam- 
millated.  This  appearance  is  due  to  multiplication  of  cartilage  cells, 
the  capsules  of  which  unite  to  form  vertical  spaces,  and  these  burst  into 
the  joint ;  at  the  same  time  the  interstitial  tissue  fibrillates.  The  cells 
often  undergo  mucous  or  fatty  degeneration.  Next  the  synovial  mem- 
brane becomes  very  vascular,  its  processes,  especially  those  round  the 
cartilages,  enlarge,  and  the  synovia  at  this  time  is  constantly  increased 
in  amount.  This  fluid  is  often  acid,  and  is  slightly  turbid  from  presence 
of  mucin,  degenerate  cartilage,  epithelioid  and  white  blood  cells.  As  the 
joint  moves,  the  soft  velvety  cartilage  wears  away  more  and  more  until 
the  bones  come  to  rub  against  each  other.  Thus  irritated,  a  superficial 
sclerosing  ostitis  is  set  up,  and  the  exposed  bone  becomes  extremely 
dense  and  ivory-like  in  appearance  (porcellaneous,  eburnated) ;  the  dense 
layer,  however,  is  said  not  always  to  have  the  structure  of  true  bone, 
but  to  be  sometimes  rendered  thus  dense  by  simple  calcification  of  soft 
parts.  The  opposed  surfaces  are  neither  equally  nor  uniformly  hard, 
and  consequently,  as  they  move  to  and  fro  upon  each  other  in  hinge 
joints,  they  are  worn  into  corresponding  grooves  and  ridges,  but  they  are 
smoothly  worn  away  (fig.  128)  in  universal  joints.  Meanwhile  at  the 
margin  of  the  cartilage  rounded  nodules  (ecchondroses)  have  been  growing, 
until  they  may  form  a  prominent  continuous  rim  between  the  cartilage 
and  bone ;  they  ossify  rapidly,  and  leave  low,  smooth,  rounded  osteophytes, 
'  like  drops  of  tallow,'  on  the  macerated  bone.  Thus,  whilst  destruction 
of  cartilage  is  going  on  centrally,  production  is  progressing  at  the 
margin.  The  ecchondroses  are  formed  partly  by  multiplication  of  cells 
at  the  margin  of  the  articular  cartilage,  partly  by  metaplasia  of  bone 
cells  into  cartilage  cells  which  continue  to  grow  (Ziegler).  Occasionally 
plates  of  cartilage  appear  in  the  subsynovial  tissue  and  ossify ;  but 
much  more  commonly  the  cartilage  cells  normally  in  the  synovial  villi 
multiply,  or  cartilage  appears  there  by  metaplasia,  and  by  its  growth 
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gives  rise  to  small  "pedunculated  cartilaginous  tumours  which  may  be- 
come detached  and  form  loose  bodies  in  the  joint  either  before  or  after 
undergoing  calcification  or  ossification.  Such  loose  bodies  are  common 
in  the  knee  and  shoulder,  rare  in  the  hip.  In  these  advanced  stages, 
synovia  is  no  longer  in  excess  {dry  arthritis),  the  membrane  is  thick  and 
often  quite  villous,  or  even  tuberous,  from  overgrowth  of  its  processes, 
and  adhesions  may  exist  between  parts  of  it  that  touch.  The  capsule 
also  has  thickened,  doubtless  by  inflammatory  tissue,  and  become  more 
or  less  rigid ;  and  whilst,  centrally,  the  bones  have  been  wearing  away 
more  and  more,  such  interlocking  outgrowths  may  have  formed  at  the 
margin  that  the  joint  is  more  or  less  completely  fixed.  This  fixation 
may  be  aided  by  extension  of  ossification  into  the  ligaments  and  neigh- 
bouring tendons.  Bony  ankylosis  is  rare,  and  is  said  to  occur  only  in 
small  joints  (Charcot).  When  a  perfectly  fixed  hip-joint  is  cut  across, 
though  all  cartilage  may  have  disappeared,  the  line  of  the  articulation 
is  generally  visible ;  the  femur  is  held  by  the  growth  over  it,  as  it  were, 
of  the  acetabular  margin,  and  the  irregularities  of  the  surfaces  corre- 
spond. By  wearing  away  on  its  upper  aspect  and  growth  at  its  margin 
the  head  of  the  femur  may  look  like  a  mushroom  (Fig.  128),  and  the 
acetabulum  may  become  shallow  and  expanded.  Changes  in  the  shoulder 
are  often  very  similar  :  the  head  flattened,  glenoid  cavity  expanded  by  a 
new  rim,  the  glenoid  ligament  and  biceps  tendon,  with  perhaps  the  upper 
part  of  the  capsule,  gone,  and  the  head  playing  against  an  eburnated  sur- 
face upon  the  acromion.    Lastly,  when  joints  are  not  moved,  we  find  no 

eburnation,  the  capsule  and  synovial 
membrane  thicken,  the  cartilage  is 
converted  into  connective  tissue,  and 
a  fibrous  ankylosis  (in  most  cases) 
results. 

A  section  through  the  epiphyses 
entering  into  joints  thus  affected  shows 
the  bone  to  be  atrophied  and  unduly 
vascular  from  a  chronic  rarefying 
ostitis ;  and  macerated  bones  fre- 
quently show  worm-eaten  holes  on  the 
articular  surface,  even  where  this  is 
eburnated.  This  atrophy  is  specially 
marked  in  malum  coxas  senile,  causing 
shortening  and  sinking  of  the  neck ; 
coincidently,  osteoplastic  periostitis 
lays  down  masses  of  new  bone  on 
the  surface  (Fig.  128).  Interarti- 
cular  ligaments,  fibro-cartilages,  and 
tendons  gradually  wear  away.  All  the 
above  changes  are  seen  most  advanced 
in  the  monarticular  or  partial  form  of 
the  disease,  and  in  the  more  chronic 
among  the  polyarticular  class. 

Pathological  dislocations  are  rare, 
and  occur  only  in  the  smaller  joints,  in 
which  outgrowths  from  one  bone  may 
actually  push  the  other  out  of  place.     Partial  displacements  from 
muscular  contractions  are  common  in  all  joints. 

1.  Progressive  chronic  articular  rheumatism. — In  this  form 
several  joints  are  generally  affected,  those  of  the  upper  rather  than  of 


Fig.  128.— Hear]  of  femur  in  rheumatoid 
arthritis,  from  a  specimen  belong- 
ing to  the  late  E.  Canton.  It  is 
worn  away  above,  surrounded  by  a 
collar  of  osteophytes,  where  it  joins 
the  neck,  and  the  neck  is  greatly 
atrophied. 
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the  lower  limb,  and  preferably  the  smaller  ones,  especially  the  second  and 
third  metacarpophalangeal ;  they  may  suffer  either  alone  or  with  other 
larger  ones.  The  onset  in  a  large  joint  alone  is  much  more  common  than 
in  gout.  As  a  rule  symmetrical  joints  are  affected.  In  young  patients 
(16  to  30)  many  joints  usually  suffer  at  once,  but  after  40  a  slow 
progression  from  the  hand  and  foot  joints  towards  the  shoulder  and 
hip  is  more  common.  The  symptoms  may  appear  in  a  joint  or  two,  and 
subside  once  or  twice,  before  steady  advance  sets  in. 

The  affected  joints  are  painful,  red,  hot,  and  swollen,  the  inflammatory 
symptoms  being  of  moderate  intensity  and  the  tendency  to  shift  slight. 
Pain  may  be  constant,  though  varying  much  in  acuteness,  and  much 
affected  by  change  of  weather ;  and  similarly  the  inflammatory  symptoms 
die  away  and  return.  When  the  joint  can  be  moved,  we  at  first  feel 
soft  crepitation  from  velvety  cartilage,  and  perhaps  villous  synovial 
membrane  ;  later  on,  perhaps,  the  loud,  coarse  crepitus  of  eburnated  sur- 
faces ;  finally,  little  or  no  movement  can  be  obtained.  Outgrowths,  much 
enlarged  villi  or  loose  bodies  may  be  felt. 

Quite  early  in  the  disease  spasmodic  contractions  of  the  muscles 
round  the  affected  joints  occur  and  give  rise  to  characteristic  deformities  ; 
they  are  best  marked  in  young  patients.  The  finger-joints  maybe  flexed 
and  extended  in  every  imaginable  way ;  very  often  all  are  straight,  flexed 
at  the  metacarpophalangeal  joints,  and  deviating  towards  the  ulnar 
side.  The  hand  becomes  more  or  less  flexed,  the  forearm  pronated,  the 
elbow  flexed,  and  the  shoulder  may  become  rigid  and  fixed  against  the 
side.  The  lower  limbs  generally  suffer  after  or  with  the  arms,  the  knees 
become  flexed,  and  the  hips  also,  though  these  generally  retain  mobility. 
The  foot  may  be  in  a  position  of  talipes  valgus  or  equino-varus,  and  the 
big  toe  turns  outwards.  The  spine  and  jaw  usually  suffer  late.  Thus 
in  two  or  three  years  a  patient  may  be  so  crippled  as  to  be  unable  to  do 
anything  but  lie  quiet.  She  may  live  thus  for  many  years.  At  first,  in 
rapid  cases,  there  is  a  good  deal  of  fever  and  profuse  sweating,  and 
cardiac  disease  may  occur.  After  a  time  the  temperature  becomes  re- 
mittent, then  intermittent,  recurring  with  acute  exacerbations.  After  two 
to  four  years,  in  these  acute  cases,  pain  usually  almost  ceases  and  a  status 
qiio  is  established. 

In  the  most  chronic  progressive  cases  there  are  no  general  symptoms, 
no  local  signs  of  inflammation,  no  muscular  contractions  ;  deformities 
are  due  to  outgrowths. 

Cases  of  all  intermediate  degrees  of  acuteness  are  met  with,  and  rapid 
cases  may  occur  in  the  old,  slow  in  the  young. 

2.  Partial  cSironic  rheumatism  (Monarticular). — In  this  form 
but  few  joints,  and  often  only  one,  are  attacked ;  the  larger,  even  the 
shoulder  and  hip,  which  are  avoided  in  the  progressive  form,  are  selected, 
and  the  disease  belongs  to  the  latter  half  of  life. 

This  form  is  generally  chronic  from  the  first ;  but  it  may  start  sub- 
acutely  or  even  remain  after  acute  rheumatism.  Cases  of  this  disease 
frequently  occur  to  surgeons,  the  hip,  shoulder,  or  knee  being  affected ; 
much  less  often  other  joints,  as  those  of  the  spine  or  jaw. 

The  symptoms  in  all  these  cases  commence  with  pain  of  rheumatic 
character  and  increasing  stiffness ;  but  as  a  rule  some  movement  is  pre- 
served for  a  considerable  time.  The  pain  may  be  very  severe  and  varies 
much.  Usually  there  are  no  signs  of  active  inflammation,  and  there  is 
no  effusion  into  the  joint  nor  around  it.  The  movements  are  at  first 
accompanied  by  soft  crepitation,  then  by  the  most  marked  bony  grating  ; 
nodular  outgrowths  are  plain  if  the  joint  is  superficial,  and  enlarged 
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villi  and  loose  bodies  may  be  felt.  As  movement  of  the  joint  becomes 
less,  the  muscles. which  act  upon  it  waste,  e.g.  glutei  and  thigh  muscles 
in  malum  coxcb  senile.  In  this  disease  we  find  also  progressive  shorten- 
ing from  wearing  away  of  the  femoral  head  and  atrophy  of  the  neck,  and 
thickening  of  the  trochanter  from  formation  of  bone  about  its  base. 
This  process  of  bone  seems  unduly  prominent  on  account  of  the  wasting 
and  slight  adduction — the  pelvis  being  often  raised  on  the  diseased  side, 
because  the  patient,  to  interpose  another  spring  between  the  hip  and  the 
ground,  walks  on  the  toes.  The  toes  may  turn  in  or  out.  When  this 
disease  starts  subacutely,  the  question  of  senile  struma  may  arise,  and 
some  little  time  may  be  required  to  render  the  diagnosis  sure. 

Treatment. — Very  little  can  be  done  to  check  the  progressive  form 
beyond  placing  the  patient  under  hygienic  circumstances,  in  a  dry  situa- 
tion where  the  temperature  is  fairly  uniform.  The  anaemia  which  is 
always  present  must  be  treated,  and  cod-liver  oil  and  a  nutritious  diet 
are  of  course  beneficial.  The  drugs  said  to  have  been  serviceable  are — 
iodine  in  quantities  of  v\x.  to  grm.  vj.  (!)  in  the  day,  taken  during  meals  in 
eau  sucree  or  wine  ;  it  may  be  continued  for  months  if  necessary  without 
causing  poisoning.  Arsenic  and  the  ammoniated  tincture  of  guaiacum 
sometimes  do  good  in  early  cases,  but  frequently  produce  an  exacerbation 
at  first.  Salicin  and  salicylate  of  soda  in  large  doses  relieve  the  pain  at 
the  cost  of  deafness,  headache,  &c,  next  day. 

Simple  warm,  Turkish,  or  mud  baths  give  relief,  as  also  do  fomenta- 
tions round  painful  joints.  Baths  in  natural  waters  containing  sulphur, 
arsenic,  or  iodine  are  all  recommended.  Something  may  be  done  to 
prevent  the  contractions  in  the  progressive  form  of  the  disease,  e.g.  to 
keep  the  knees  straight,  the  foot  flat,  the  elbow  near  a  right  angle ;  and 
faulty  positions  may  sometimes  with  great  advantage  be  forcibly  reme- 
died. In  most  cases  rest  and  warmth  will  be  found  to  give  relief. 
Mannel  should  always  be  worn  round  the  joints. 

Cf.  Charcot,  'Lectures  on  Senile  Diseases,'  translated  for  the  New 
Sydenham  Society  by  W.  S.  Tuke. 


Joint-disease  of  nervous  origin. 

Charcot's  disease :  the  arthropathy  of  locomotor  ataxy. — 

Examples  of  this  disease  appear  to  be  rare,  although  Charcot  once 
stated  that  he  could  show  five  examples  among  fifty  patients  resident  at 
one  time  in  the  Salpetriere. 

Symptoms. — In  a  tabetic  patient,  without  any  appreciable  external 
cause,  and  especially  without  any  injury,  an  arthritis  appears  which  is 
totally  different  in  its  characters  from  the  joint-diseases  due  to  cold,  and 
diathetic  states  such  as  gout  or  rheumatism.  It  develops  usually  at  an 
early  stage  of  locomotor  ataxy,  between  the  prodromal  symptoms  (fre- 
quent and  painful  micturition,  satyriasis,  Argyll-Robertson  pupil,  accele- 
rated pulse  (90-100)  without  fever,  and  especially  lightning  pains)  and 
the  phenomena  of  incoordination.  When  the  disease  appears  late  in  the 
course  of  ataxy,  it  almost  always  affects  the  upper  limbs  in  which 
incoordination  is  still  slight  or  absent.  As  to  the  local  signs — suddenly, 
and  without  any  prodromata,  except  perhaps  a  little  crackling  noticed  by 
the  patient  for  a  few  days  before,  the  whole  or  a  large  part  of  a  limb 
swells  greatly ;  and  this  tumefaction  consists  (1)  of  a  considerable 
hydrarthrosis  forming  the  centre  of  the  swelling,  to  which  is  added  (2)  a 
firm  oedema,  scarcely  pitting.    As  a  rule  these  phenomena  are  accom- 
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panied  by  no  fever  or  pain ;  exceptionally  both  are  present.  After  some 
weeks  or  months  the  swelling  vanishes,  and  all  becomes  normal  (benig  - 
nant form) ;  in  other  cases  (malignant),  the  swelling  may  pass  away 
rapidly,  crackling  is  present  from  the  first,  or  soon  appears,  and  within  a 
few  months  luxation  of  some  kind  may  occur,  so  rapid  is  the  destruction 
of  bone.  These  dislocations  may  appear  suddenly  and  without  obvious 
cause.  A  labourer  at  work  suddenly  found  one  leg  much  shorter  than 
the  other  :  the  hip  was  dislocated  and  the  man  had  symptoms  of  ataxia 


'Fid.  129.— Sketch  from  a  patient  of  Dr.  Paul's,  at  Camberwell  House  Asylum. 
The  tibia  and  fibula  dislocated  backwards,  in  consequence  of  the  action  of 
the  hamstring  muscles  after  destruction  of  the  ligaments  and  ends  of  bones. 

The  signs  of  dislocation  are  extremely  plain,  for  the  headless  shaft 
often  projects  beneath  the  skin  (Fig.  129). 

In  spite  of  the  above  state  of  their  joints,  patients  are  prevented  from 
using  them  only  by  their  becoming  flail-like,  or  by  incoordination  ;  sup- 
puration does  not  occur  in  spite  of  this  constant  irritation. 

Several  joints  may  be  affected  and  the  patient  rendered  helpless. 
The  knee  is  most  often  attacked ;  then  the  shoulder,  elbow,  hip,  wrist ; 
but  the  smaller  joints  do  not  entirely  escape. 

Morbid  anatomy  and  pathology. — In  this  the  disease  closely 
resembles  rheumatoid  arthritis,  the  chief  difference  ceing  that  in  well- 
marked  cases  of  the  malignant  type,  erosion  of  bone  proceeds  rapidly, 
often  destroying  a  whole  articular  end,  whilst  there  is  little  or  no  bone- 
formation — no  eburnation,  no  growth  of  osteophytes.  The  rarefaction  of 
the  epiphyses  which  was  noted  in  rheumatoid  arthritis  is  here  more 
marked  and  may  affect  the  whole  bone,  hence  the  occurrence  of  sponta- 
neous fractures,  which  generally  affect  the  ends  of  bones  (p.  204) ;  but  in 
less  marked  cases  it  is  impossible  by  an  examination  of  the  joint  to  say 
whether  it  came  from  a  case  of  ataxy  or  from  one  of  rheumatoid 
arthritis.  It  is  therefore  held  by  many  that  Charcot's  disease  is  only 
rheumatoid  arthritis  in  an  insensitive  patient  who  persists  in  grinding 
his  joint  ends  away  when  the  ordinary  rheumatic  would  keep  quiet.  It 
is  not,  however,  by  morbid  anatomy  that  this  question  must  be  decided  ; 
the  clinical  history  must  be  taken  into  account.  Even  this  fails  to  carry 
conviction,  and  as  yet  attempts  have  failed  to  demonstrate  a  lesion  of 
certain  anterior  cornual  cells  in  constant  relation  with  disease  of  any 
given  joint. 

In  support  of  his  view  that  ataxic  arthropathy  is  really  of  spinal 
origin,  Charcot  alludes  to  similar  affections  occurring  in  connection  with 
other  diseases  and  injuries  of  the  brain  causing  paralysis. 

Thus  acute  effusion  with  redness  and  more  or  less  severe  pain  occurs 
in  hemiplegia  from  hfemorrhage  or  softening  ;  it  appears  two  to  four  weeks 
from  the  onset,  together  with  secondary  rigidity.    Similar  arthropathies 
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have  been  noticed  in  paraplegia  from  Pott's  disease  (generally  the  knee), 
in  progressive  muscular  atrophy,  and,  most  obviously  of  all,  in  connec- 
tion with  wounds  of  the  spinal  cord.  Two  cases  are  quoted  of  division 
of  half  the  cord,  causing  paralysis  of  motion  of  the  leg  on  the  same 
side,  followed  in  a  few  days  by  great  swelling  of  the  limb  and  arthro- 
pathy of  the  knee,  and  an  acute  bedsore  on  the  opposite  buttock. 

Lastly,  typical  rheumatoid  arthritis  sometimes  occurs  in  ataxics  and 
retains  its  peculiarities.  There  are  not  wanting  those  who  believe  this 
disease  also  to  be  of  nervous  origin. 

Treatment. — Little  is  required  in  the  benignant  form  ;  nothing  can 
be  done  in  the  malignant  beyond  applying  such  apparatus  as  will  steady 
the  joints  and  render  their  use  possible.  It  must  be  remembered  that 
the  symptoms  of  ataxy  may  not  be  striking  ;  the  cases  must  not  be  taken 
for  rapidly  advancing  strumous  disease  and  the  limbs  amputated. 

Cf.  Charcot,  Lectures  on  the  Nervous  System,  first  and  second  series, 
New  Sydenham  Society,  and  discussion  in  '  Trans.  Clin.  Soc'  3885. 

Loose  bodies  in  joints. 
The  following  varieties  are  met  with  : — 

1.  Melon-seed  bodies,  consisting  apparently  of  fibrin  and  some- 
times containing  hasmin  crystals,  may  be  found  in  cases  of  chronic 
hydrops.  They  are  thought  sometimes  to  originate  as  a  kind  of  deposit 
from  the  fluid  in  the  joint ;  at  others,  to  form  from  the  fibrin  of  blood 
effused.  They  may  be  very  numerous,  but  do  not  of  themselves  give 
rise  to  symptoms  necessitating  their  removal,  though  the  concomitant 
hydrarthrus  may  do  so. 

2.  Small  fibrous  bodies  are  met  with  which  apparently  owe  their 
origin  to  detachment  of  enlarged  villi  in  cases  of  papillary  synovitis 
(Fig.  124). 

3.  Pieces  of  cartilage  occur.  They  are  usually  of  small  size,  round 
or  oval  on  the  whole,  but  irregular  and  nodular  on  the  surface,  single  as 
a  rule,  but  sometimes  numerous.  They  may  be  due  to  detachment  of 
synovial  villi  in  which  cartilage-cells  have  developed ;  to  the  escape  into 
the  joint  of  cartilaginous  masses  from  the  subsynovial  tissue,  where 
they  form  in  rheumatoid  arthritis — the  most  frequent  source,  according 
to  Billroth  ;  to  the  detachment  of  the  marginal  ecchondroses  in  rheu- 
matoid arthritis ;  and  lastly  to  the  separation  by  fracture  of  portions  of 
the  articular  cartilage,  perhaps  with  more  or  less  bone. 

These  cartilaginous  bodies  are  frequently  ossified  or  calcified ; 
usually  small,  a  single  one,  an  inch  long  and  largely  ossified,  has  been 
found  in  the  knee-joint  of  a  child,  quite  disabling  it.  The  source  of 
bodies  so  large  as  this  is  doubtful,  but  it  seems  probable  that  bits  of 
cartilage  actually  grow  in  the  synovial  fluid,  just  as  transplanted  bits  of 
cartilage  have  grown  into  little  tumours  in  the  anterior  chamber,  and 
that  calcification  and  ossification  go  on  in  this  medium.  Joints  affected 
by  rheumatoid  arthritis  are  obviously  likely  to  furnish  loose  bodies,  but 
these  occur  in  articulations  otherwise  seemingly  healthy. 

The  knee  is  by  far  their  most  frequent  seat ;  then  the  shoulder  and 
elbow.    But  they  are  uncommon  anywhere. 

Bodies  entering  from  without  are  not  usually  included  under  this 
heading. 

Symptoms. — The  body  or  bodies  can  be  felt  when  they  present 
themselves  near  the  surface.  They  may  be  very  difficult  to  find,  even  in 
the  knee  ;  and  after  one  lias  been  felt  it  may  slip  away  and  not  present 
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■itself  to  touch  for  weeks  after.  They  usually  keep  up  more  or  less 
•effusion  into  the  joint,  and  the  patient  is  often  aware  of  their  presence. 
Enlarged  villi,  which  are  felt  always  about  the  same  spot,  must  not  be 
taken  for  loose  bodies.  When  the  latter  get  between  the  ends  of  the 
bones,  as  they  are  very  apt  to  do  during  exercise,  they  cause  sudden  excru- 
ciating pain  and  faintness,  followed  by  more  or  less  effusion,  the 
symptoms  in  the  knee  being  very  like  those  induced  by  dislocation  of  a 
semilunar  cartilage  ;  until  the  dislocation  is  reduced,  and  this  generally 
requires  some  manipulation,  the  joint  cannot  be  extended,  but  a  history  of 
I  flexion  persisting  some  time  after  pain  due  to  a  loose  body  may  be  given. 

Treatment. — Cure  can  be  effected  in  three  ways,  (1)  by  obtaining  fixa- 
!  tion  of  the  body  in  some  part  of  the  joint  where  it  shall  be  harmless, 
.and  this  may  be  attempted  by  transfixing  it  with  a  pin  for  a  few  days 
(which  is  not  without  danger)  or  by  shutting  it  up  in  a  corner  with  strap- 
ping.   Both  methods  usually  fail.    (2)  By  removing  the  body  from  the 
joint.    This  maybe  done  by  cutting  down  upon  it  directly -with  anti- 
septic precautions  ;  before  doing  so  it  is  always  well  to  transfix  the  body 
!,  with  a  pin  lest  it  slip  away  at  the  last  moment ;  but  this  cannot  be  done 
when  the  body  is  much  calcified  or  ossified.    (3)  There  is  also  the  plan  of 
removal  by  subcutaneous  incision,  which  seems  to  have  been  proposed 
almost  simultaneously  by  Professor  Syme  and  M.  Goyrand  to  avoid  the 
I  danger  of  a  direct  wound  into  the  joint.    The  cartilage  is  to  be  pushed 
up  as  high  as  possible  into  one  of  the  synovial  pouches  by  the  side  of 
the  patella,  and  a  tenotome  is  passed  down  upon  it  through  a  puncture 
I  in  the  skin  two  or  three  inches  above,  and  made  to  divide  the  syno- 
|  vial  membrane  to  such  an  extent  that  the  cartilage  may  be  squeezed 
i  through  into  the  subcutaneous  cellular  tissue.     There  the  cartilage 
must  be  kept  by  strapping  till  the  wound  in  the  synovial  membrane 
I  has  had  time  to  heal ;  when  it  may,  if  desired,  be  easily  removed  by  an 
incision  through  the  skin ;  but  if  it  cause  no  inconvenience,  it  may  be 
allowed  to  remain. 

The  diagnosis  of  joint-disease. 

In  examining  a  case  of  joint-disease,  symmetrically  placed  articula- 
tions should  always  be  compared.    The  first  point  is  to  determine 

j  whether  it  is  one  of  sthenic  or  asthenic  inflammation,  or,  as  is  more 
usually  but  less  correctly  said,  acute  or  chronic.  The  sudden  onset, 
the  intensity  of  the  local  symptoms,  pain,  heat,  redness,  and  swelling 

|  from  involvement  of  parts  around  the  joint,  the  absolute  or  almost 
complete  fixation  of  the  joint,  usually  in  some  faulty  position  (flexion),  the 
agony  caused  by  attempts  to  move  it,  and  the  severity  of  the  general 

:  disturbance  will  decide  this  point.  Of  course,  subacute  cases  occur 
which  may  with  almost  equal  propriety  be  placed  in  either  group. 
Most  of  these  cases  are  of  a  rapidly  destructive  nature ;  but  it  will  be 
remembered  that  the  symptoms  in  acute  gout  and  rheumatism  may  be 
very  severe,  and  yet  the  tendency  to  destruction  of  the  joint  is  com- 
paratively slight. 

If  a  case  is  not  of  an  intense  kind,  it  will  be  either  a  synovitis  (effusion) 
|  or  a  chronic  arthritis,  of  which  for  clinical  purposes  we  may  make  two 
classes— granulation  arthritis  and  chronic  rheumatic  arthritis.  The 
diagnosis  between  synovial  effusion  and  granulation  arthritis  is  that 
which  has  most  often  to  be  made.  Here  we  rely  first  upon  the  presence 
of  fluid  and  absence  of  thickening  of  the  synovial  membrane  in  synovitis, 
upon  the  presence  of  the  latter  or  of  both  in  arthritis.    But  these  points 


LIMITED  MOVEMENT  AND  ANKYLOSIS 


can  be  made  out  only  in  superficial  joints  ;  much  more  important  are 
symptoms  which  show  that  destruction  of  the  joint  is  progressing — such 
as  movement,  limited  more  than  fluid  in  the  joint  will  account  for 
mechanically,  or  even  fixation  of  the  joint,  usually  in  a  position  of 
flexion ;  marked  wasting  of  the  muscles ;  more  or  less  pain  excited  by 
attempts  to  obtain  movement ;  abnormal  movement,  e.g.  side  to  side 
motion  in  a  hinge- joint ;  evidence  of  destruction  of  cartilage  in  the  shape 
of  grating  from  surfaces  of  Jbone  passing  over  each  other  ;  or  evidence 
to  sight  or  touch  of  wearing  away  of  the  ends  of  the  bones  and  of 
their  displacement.  All  these  symptoms  are  absent  in  cases  of  simple 
effusion. 

We  must  add  that,  rarely,  one  meets  with  a  chronic  suppuration  in 
tubercular  cases  in  which  the  symptoms  are  indistinguishable  from  those 
of  hydrarthrus,  the  only  sign  of  disease  being  fluid  in  the  joint ;  and  we 
may  here  recall  the  not  infrequent  absence  of  local  or  general  symptoms 
in  cases  of  pysemic  suppuration. 

In  the  partial  form  of  rheumatic  arthritis  there  will  be  no  fluid  in 
the  joint,  wasting  and  stiffness  may  be  marked,  and  there  may  be  a 
good  deal  of  pain  of  rheumatic  character,  much  influenced  by  weather ; 
the  age  and  probably  the  history  of  the  patient  will  help  in  recognising 
the  disease,  and  the  soft  crepitation  followed  sooner  or  later  by  rough 
bony  grating,  unaccompanied  by  any  such  pain  and  general  disturbance 
as  would  certainly  be  present  in  so  advanced  a  case  of  strumous  disease, 
will  make  the  diagnosis  more  clear. 

The  history  and  clinical  course  of  joint  trouble  connected  with  cere- 
bral and  spinal  disease  are  so  very  special  that  nothing  need  be  said  on 
their  diagnosis. 

Limited  movement,  Contractions,  and  Ankylosis, 

limited  movement  may  be  due  either  to  (1)  disease  external  to 
a  joint ;  or  (2)  to  disease  of  the  joint  itself. 

As  examples  of  limitation  due  to  disease  external  to  a  joint  may 
be  mentioned  the  effect :  of  abscess  in  the  iliac  or  psoas  muscle  or 
inguinal  glands  upon  extension  of  the  hip ;  of  contraction  of  scars  in 
the  skin,  especially  after  burns  ;  of  contraction  of  muscles  after  injury — 
as  in  wry  neck  from  tear  of  the  sternomastoid  during  birth,  or  from 
adaptive  shortening,  as  in  paralytic  equinus  ;  of  adhesions  of  tendons  in 
their  sheaths,  most  often  seen  in  the  hand. 

But  by  far  the  greater  number  of  cases  of  limited  movement  are  due 
to  changes  in  the  joints.  These  may  be  due  to  old  fracture  with  some 
displacement  or  growth  of  callus  into  the  articulation,  or  to  adhesions 
which  form  when  joints  in  the  vicinity  of  a  fracture  are  kept  long  at 
rest.  Much  more  commonly  they  are  the  result  of  inflammation,  present 
or  antecedent.  Active  inflammation  may  limit  movement  by  tensely 
distending  the  joint  with  fluid,  by  rendering  the  synovial  membrane 
and  other  joint-structures  abnormally  tender,  or,  in  the  case  of  rheu- 
matoid arthritis,  by  causing  the  growth  of  osteophytes.  Past  inflam- 
mation, on  the  other  hand,  may  leave  behind  it  contraction  of  the 
capsule  and  periarticular  connective  tissue,  or  adhesions  between  por- 
tions of  the  synovial  membrane  which  normally  come  into  contact  in 
certain  positions  of  the  joints,  or  long  or  short  adhesions  between  the  ends 
of  the  bones. 

Frequently  the  limitation  of  movement  prevents  the  straightening 
of  joints  which  are  then  said  to  be  '  contracted.'    Such  contraction  may 
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be  accompanied  by  marked  displacement  of  the  articular  surfaces  upon 
each  other,  as  has  already  been  noted. 

Ankylosis,  which  means  '  angular  position,'  is  a  term  used  to 
signify  absolute  or  almost  complete  fixation  of  a  joint,  and  this  may 
occur  either  in  the  bent  or  straight  position.  Ankylosis  may  be  (1) 
false  or  spurious,  the  fixation  being  voluntary  or  involuntary,  and  dis- 
appearing under  chloroform ;  or 
(2)  true,  the  loss  of  movement  being 
due  to  close  union  of  the  joint  sur- 
faces by  fibrous  tissue,  cartilage  or 
bone.  In  fibrous  ankylosis  the 
bands  come  from  the  granulation 
tissue  folds  which  grow  in  over  the 
cartilage,  eroding  it  more  or  less 
deeply ;  they  may  be  few  and  long, 
or  widespread,  short,  and  inexten- 
sible.  In  the  latter  case  no  move- 
ment may  be  perceptible  in  the 
joint ;  but  usually,  in  this  form, 
slight  movement  may  be  detected, 
or  the  attempt  to  obtain  it  causes 
a  contraction  of  the  muscles  which 
oppose  the  movement,  and  may 
induce  some  pain. 

Bony  ankylosis  results  from 
ossification  of  fibrous  tissue  formed 
from  granulations  which  have 
eaten  through  the  cartilage  on 
opposing  surfaces  so  as  practically 
to  render  the  two  bones  continuous 
(Fig.  130) ;  the  union  may  be  quite 
localised  or  general.  When  this 
form  of  ankylosis  is  established, 

loss  of  movement  is  necessarily  absolute,  and  the  endeavour  to  obtain 
it  causes  neither  muscular  contraction  nor  pain. 

Cartilaginous  ankylosis  (Volkmann)  is  uncommon.  It  is  said  to 
occur  after  fractures  into  joints  and  slight  inflammation,  a  thin  layer 
of  connective  tissue  which  unites  the  joint  surfaces  being  converted  into 
cartilage.  It  may  be  found  even  after  suppuration,  localised  to  spots  where 
the  inflammation  has  been  less  severe.    It  is  said  sometimes  to  ossify. 

It  appears,  therefore,  that  ankylosis  is  first  fibrous,  and  may  remain 
such ;  or  it  may  become  cartilaginous  and  perhaps  ultimately  bony ;  or 
the  fibrous  tissue  may  ossify  directly. 

Treatment  of  contractions,  limited  movement,  and  an- 
kylosis.— In  certain  cases  of  disease,  especially  those  of  tubercular 
nature,  a  cure  by  ankylosis  is  frequently  the  best  thing  that  can  be  hoped 
for,  as  attempts  to  move  the  joint  injure  the  granulation  tissue  and 
diminish  its  resisting  power  ;  in  such  the  surgeon  has  to  see  only  that  it 
occurs  in  the  most  favourable  position  (p.  303).  In  others,  especially  after 
injuries  in  healthy  subjects,  and  in  cases  in  which  limited  movement  is 
threatened  by  matting  of  tendons  and  other  structures,  the  surgeon 
will  endeavour,  by  systematic  passive  movement  begun  when  acute 
symptoms  have  subsided,  to  preserve  the  freedom  of  the  joint. 

In  cases  in  which  all  morbid  action  has  ceased,  range  of  movement 
may  be  increased  by  (1)  passive  movement,  i.e.  movement  of  the  joint 


Fig.  130.— Result  of  long-continued  disease 
of  the  ankle-joint.  The  bones  are  com- 
pletely welded  together  by  bony  anky- 
losis. 
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produced  without  action  of  its  muscles,  and  best  performed  by  some 
one  other  than  the  patient.  Sufficient  force  to  cause  a  little  yielding 
and  little  pain  must  be  used  ;  and  all  the  movements  of  the  joint 
should  be  systematically  gone  through.  The  treatment  should  be  com- 
bined with  friction,  shampooing,  and  local  warm  baths.  There  are 
machines  by  which  a  patient  can  exercise  the  knee  and  ankle.  (2)  Forcible 
movement  under  an  anaesthetic  assisted  by  the  division  of  bands  of  deep 
fascia,  of  tense  tendons  or  muscles.  After  this  the  joint  is  to  be  fixed 
in  the  most  advantageous  position  on  a  splint  till  traumatic  inflammation 
has  subsided  ;  after  which  passive  motion  must  be  practised  daily  for 
some  weeks.  This  method  requires  care  in  its  use,  serious  accidents 
having  happened — e.g.  knee-joints  torn  open,  united  fractures  rebroken, 
&c,  and  in  the  knee-joint  forcible  extension  is  particularly  liable  to 
throw  the  head  of  the  tibia  back  into  the  popliteal  space.  This  is  the 
means  by  which  bone-setters  have  gained  much  credit  in  cases  of  limited 
fibrous  adhesions  after  injury  which  render  attempts  to  move  the  joint 
most  painful ;  having  stated  that  the  joint  is  '  out,'  they  proceed  to  '  put  it 
in  '  by  a  sudden  sharp  movement  which  frequently  ruptures  the  adhesion  ; 
a  crack  is  heard  by  bystanders  (caused,  of  course,  by  the  bone  slip- 
ping into  place),  and  the  sharp  pain  of  the  movement  being  over,  the 
patient  finds  that  he  can  use  the  joint  freely,  and  goes  on  his  way 
rejoicing.  (3)  Sometimes,  in  order  to  obtain  ankylosis  in  a  good  position, 
weight  extension  is  used  to  remove  deformity.  It  is  specially  valuable 
in  cases  in  which  disease  is  still  present  and  the  resistance  not  very 
great.  For  the  knee-joint  Schede's  plan  is  the  best  to  prevent  displace- 
ment backwards  of  the  tibia.  In  addition  to  the  ordinary  weight 
extension  from  the  leg,  the  femur  is  fixed  to  the  bed  and  vertical 
traction  by  weight  over  a  pulley  is  made  upon  the  tibia  immediately 
below  its  head.  (4)  A  constant  pressure  or  traction  machine  may  be 
used  to  correct  deformity  and  increase  range  of  motion.  (5)  In  the 
hip  and  knee,  H.  O.  Thomas  recommends  the  use  of  his  splints  in 
such  a  manner  that  the  weight  of  the  limb  shall  act  constantly  so  as 
to  undo  the  contraction.  The  process  is  easier  the  more  recent  the 
disease ;  it  may  be  impossible  after  resolution,  when  firm  fibroid 
ankylosis  has  ensued.  More  or  less  pain  and  local  excitement  must  be 
expected  during  the  reduction  of  deformity  by  any  of  the  above  methods. 

When  they  fail,  as  they  certainly  will  in  cases  of  cartilaginous  and 
bony  ankylosis,  in  many  cases  of  stout  fibrous  ankylosis  and  of  com- 
plete or  partial  pathological  dislocation,  we  must  resort  to  (6)  Resection 
or  (7)  Osteotomy.  Resection  will  be  chosen  especially  in  the  upper 
limb  in  the  joints  of  which  its  results  are  so  good  ;  it  often  gives  the 
best  results  also  in  angular  ankylosis  of  the  knee.  But  in  some  cases 
of  firm  angular  ankylosis  of  the  knee  and  in  all  of  the  hip,  osteotomy 
should  be  done,  and  the  limb  brought  into  the  straight  position.  For 
the  knee  the  operation  is  similar  to  that  for  genu  valgum  (q.  v.) ;  for 
the  hip,  the  femur  may  be  divided  through  its  neck  (W.  Adams)  or 
through  the  shaft  just  above  the  small  trochanter  (Sayre).  Adams's 
operation  is  the  easier.  A  short  incision  is  made  from  the  buttock  on 
the  neck  of  the  bone,  and  with  a  pistol-handled  saw  the  neck  is  divided 
at  right  angles  to  its  long  axis.  The  use  of  a  chisel  (Maunder)  facili- 
tates matters,  and  probably  Gowan's  new  osteotome  would  be  still 
simpler  to  work  with.  When  the  bone  is  divided,  the  femur  is  brought 
down  straight,  any  tense  bands  in  front  being  cut ;  then  a  permanent 
antiseptic  dressing  and  a  Thomas's  hip-splint  are  applied.  Union  in 
the  new  position  should  be  allowed  to  take  place,  firmness  being  here 
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of  greater  importance  than  mobility.  In  1876  Adams  ( '  Trans.  MecL 
Clin.  Soc'  )  collected  twenty-two  cases  of  this  operation,  of  which  two 
died  (one  pyaemia,  one  suppuration  and  '  kidney  disease  '),  and  one  was 
still  under  treatment. 

Sayre's  operation  is  performed  with  a  chain  saw ;  its  object  is  to- 
obtain  movement,  and  the  upper  fragment  is  cut  so  as  to  present  a  hollow 
socket -like  surface  to  the  lower. 

In  very  exceptional  cases  of  contracted  limbs  useless  from  paralysis,, 
imperfect  development  and  perhaps  ulceration,  amputation  will  be 
required. 


CHAPTEE  XXVIII. 

DISEASE  OF  THE  HIP -JOINT,  OK  MORBUS  COX/E. 

This  joint  is  exceedingly  liable  to  chronic  disease  of  tubercular 
nature,  and  '  disease  of  the  hip-joint,'  in  common  surgical  language,, 
means  tubercular  arthritis.  But,  like  other  joints,  the  hip  is  liable  to 
other  forms  of  acute  and  chronic  inflammation ;  thus  serous  and 
purulent  inflammations  from  injury  and  wound  are  by  no  means  un- 
common, the  joint  may  suffer  in  the  course  of  pyaemia,  typhus,  and 
rheumatism,  suppuration  may  arise  from  acute  osteomyelitis  of  the  head 
of  the  femur,  and  the  hip  is  exceedingly  liable  to  be  affected  in  partial 
chronic  rheumatoid  arthritis.  Other  causes  of  joint-disease  less  com- 
monly select  the  hip  as  their  seat  of  action. 

Acute  arthritis  of  the  hip. 

There  is  little  to  add  to  what  has  been  said  as  to  the  symptoms  of 
this  disease  in  general.  In  the  hip  we  have  the  same  more  or  less 
intense  pain,  starting,  utter  helplessness  of  the  limb,  fear  of  every 
movement,  and  rapid  wasting,  and  the  same  general  disturbance.  In 
the  less  acute  forms,  and  especially  in  synovial  effusion  from  injury,  the 
limb  is  often  slightly  flexed,  abducted,  everted,  and  apparently  length- 
ened ;  and  it  is  said  (but  it  seems  very  doubtful)  that  .  ctual  lengthening 
of  the  limb  may  be  present  from  separation  of  the  joint  surfaces  by  the 
effusion.  In  the  more  acute  and  painful  forms,  the  limb  rapidly  assumes 
the  position  (often  in  an  extreme  degree)  of  flexion,  adduction,  and  rota- 
tion in  (Fig.  131),  which  is  characteristic  of  the  more  advanced  stages 
of  chronic  hip-disease.  This  is  the  position  in  which  dislocation  on  to 
the  dorsum  ilii  most  easily  takes  place  (p.  283),  and  it  is  said  that  the 
head  may  be  thrown  out  of  the  socket  without  the  occurrence  of" 
suppuration.  In  the  vast  majority  of  cases  this  is  the  result  of  an 
acute  suppurative  arthritis  which  causes  distension  of  the  capsule  and 
softening  of  its  posterior  portion,  when  the  head  is  levered  out  by  ex- 
cessive rotation  in  and  adduction  ;  it  escapes  below  the  obturator  tendon., 
This  seems  to  be  the  pathology  of  most  cases  of  early  dislocation  (p.  297). 

An  acute  arthritis  may,  of  course,  stop  short  of  suppuration,  and 
subside  or  pass  into  a  chronic  state ;  but  if  the  synovial  membrane  has 
been  infiltrated  with  round  cells  at  all  deeply,  movement  is  sure  to  be 
more  or  less  limited,  and  may  be  altogether  lost.  On  the  other  hand,  all 
the  destructive  changes  consequent  upon  suppurative  arthritis  (p.  295) 
may  ensue,  abscesses  of  huge  size  may  form  and  point  in  various  direc- 
tions, and  may  lead  to  the  death  of  the  patient  in  several  ways. 
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The  treatment  consists  in  giving  absolute  vest  to  the  joint  by  means 
of  a  Thomas's  splint,  a  double  one  if  possible,  wrapping  the  hip  in  fre- 
quently renewed  hot  fomentations,  relieving  pain  by  anodynes,  keeping  a 
careful  look-out  for  abscess,  and  opening  it  freely  should  it  appear.  In 
many  cases,  and  always  in  those  apparently  spontaneous,  rapidly 
suppurating  cases  in  which  necrosis  of  the  head  of  the  femur  from 
acute  osteomyelitis  is  suspected,  the  appearance  of  pus  should  be  the 
signal  for  a  free  posterior  incision  into  the  joint,  examination  of  the 
head,  and  removal  of  a  sequestrum  should  one  be  present. 

Chronic  arthritis  of  the  hip. 

Etiology. — This  disease  is  infinitely  more  common  in  children  than 
in  adults.  It  is  rare  under  3,  most  common  from  5  to  10,  common 
from  10  to  15,  and  becomes  very  much  less  frequent  with  comple- 
tion of  growth.  It  ranks  third  in  order  of  relative  frequency  among 
carious  bones  (Billroth),  being  less  common  only  than  caries  of  the  spine 
and  of  the  knee-joint. 

Very  commonly  the  disease  is  attributed  to  an  injury  ;  sometimes 
it  is  left  after  an  acute  specific  fever,  especially  measles  ;  perhaps  most 
frequently  no  cause  is  assigned.    Essentially,  the  disease  is  tubercular. 

Opportunities  of  examining  hip-joints  in  early  stages  of  this  disease 
are  rare,  and  examination  in  later  stages  does  not  yield  conclusive  results 
as  to  the  starting-point  of  the  morbid  process ;  for  wherever  it  starts, 
the  ultimate  effects  are  very  similar  (p.  297).  It  is,  however,  generally 
believed  that  hip-joint  disease  is  very  frequently  of  osteal  origin,  begin- 
ning as  a  chronic  osteomyelitis  of  the  head  of  the  femur  or  acetabulum, 
the  latter  chiefly  in  adults.  Doubtless,  it  sometimes  commences  in  the 
synovial  membrane. 

Symptoms. — The  onset  may  be  subacute,  accompanied  by  a  good 
deal  of  pain,  inability  to  get  about,  and  slight  fever ;  but  much  more 
commonly  it  is  gradual  and  insidious.  The  first  signs  are  almost 
always  lameness  and  pain,  felt  chiefly  in  the  knee,  as  a  rule,  but  some- 
times about  the  hip.  It  is  noticed  that  the  child  in  standing  bears  all 
his  weight  on  the  sound  limb,  and  that  in  walking  the  toes  turn  more  or 
less  outwards,  and  tend  to  drag  a  little  as  they  are  carried  forwards.  If 
now  the  child  is  stripped,  laid  on  his  back  on  a  smooth  firm  surface, 
and  examined,  it  will  often  be  found  that  there  is  slight  fulness  below 
Poupart's  ligament  on  the  affected  side,  and  pressure  here  sometimes 
causes  pain  ;  there  may  be  also  some  flattening  of  the  buttock  and  dimi- 
nution of  the  gluteal  fold  from  wasting  of  the  gluteus  max.  If  the  two 
limbs  are  placed  together,  it  will  be  noticed  that  the  line  of  the  linea 
alba  crosses  the  sound  limb  instead  of  running  down  between  the  two, 
that  the  toes  point  too  much  out,  that  the  anterior  sup.  iliac  spine  and 
internal  malleolus  on  the  diseased  are  lower  than  on  the  healthy  side, 
but  measurement  from  the  spine  to  the  malleolus  shows  that  the  length 
of  the  limb  is  not  increased.  If  both  knees  are  pressed  down  flat  upon 
the  couch,  the  lumbar  spine  will  arch  up  more  or  less  markedly ;  if  the 
sound  limb  is  completely  flexed  upon  the  body,  this  arching  disappears, 
the  back  touches  the  couch  everywhere,  but  the  knee  on  the  diseased  side 
has  now  risen  more  or  less  from  the  table  (fixed  flexion) ;  if  an  endeavour 
is  made  completely  to  flex,  extend,  or  rotate  the  diseased  joint,  it  will  be 
found  to  be  impossible,  the  pelvis  more  or  less  closely  accompanying  the 
femur  in  all  its  movements,  of  which  rotation  is  the  most  limited.  Inspec- 
tion, manual  examination,  and  measurement  therefore  show  that,  in  the 
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early  stage  of  hip-joint  disease,  the  limb  is  usually  somewhat  flexed, 
abducted,  rotated  out  and  apparently  lengthened,  and  that  the  movements 
of  the  joint  are  limited  or  abolished.  This  is  owing  to  fixation  by  the 
muscles,  for  under  chloroform  the  movements  are  complete.  The  ex- 
planation of  the  above  position,  described  as  characterising  the  first  stage 
or  stage  of  apparent  lengthening,  of  hip-joint  disease,  is  probably  that  the 
patient,  in  standing,  throws  his  whole  weight  upon  the  sound  limb,  using 
the  diseased  leg  only  to  steady  himself  with  ;  for,  when  a  healthy  man 
does  this,  it  will  be  seen  that  his  resting  limb  is  in  a  similar  position, 
and  that  its  ant.  sup.  spine  is  lowered.  Were  his  knee  straightened  with- 


Fig.  131. — Hip-disease,  showing 
position  of  flexion,  adduc- 
tion and  rotation  in ;  also 
apparent  shortening. 


Fig.  132. — Hip-disease,  showing  wast- 
ing, flattening  and  widening  of 
buttock,  prominence  of  the  tro- 
chanter, flexion,  adduction  and 
elevation  of  side  of  pelvis,  with 
secondary  spinal  curvature. 


out  elevation  of  the  ant.  spine,  his  limb  would  appear  longer.  The  pain 
in  this  stage  is  not  severe  ;  the  above  position  relieves  it  from  nearly  all 
pressure  in  standing,  and  sufficient  ease  is  given  to  the  joint  in  walking 
by  keeping  the  knee  slightly  bent,  so  that  it  greatly  lessens  shocks 
transmitted  along  the  lower  limb.    In  this  movement  the  ant.  spine  and 
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side  of  the  pelvis  are  depressed  to  bring  the  abducted  lower  limb  verti- 
cally under  the  body  weight. 

As  the  case  progresses,  the  lameness  and  pain  become  more  marked, 
starting  pains  occur  at  night,  the  whole  limb,  especially  the  thigh  and  but- 
tock, waste,  the  trochanter  is  abnormally  prominent  (Fig.  132)  on  account 
of  this  wasting  and  of  adduction,  and  the  patient  often  loses  flesh  and 
strength,  and  becomes  anaemic.  At  the  same  time  the  limb  changes  its 
position  to  that  characteristic  of  the  second  stage,  viz.  one  of  greater 
flexion,  adduction,  rotation  in  and  apparent  shortening  (Figs.  131,  132). 
Sometimes  this  attitude  is  assumed  from  the  first ;  but  very  often  the 
earlier  flexion  and  abduction  are  missed  by  unskilled  observers,  being 
masked  by  sinking  of  the  side  of  the  pelvis  (Bonnet).  The  cause  of  the 
assumption  of  this  second  position  would  seem  to  be  fear  of  injury  to  the 
painful  joint.  Everyone  has  noticed  that  a  child  cowering  from  fear  of 
a  blow  or  other  injury  almost  always  throws  the  most  exposed  lower  limb 
into  the  position  above  described ;  it  is  assumed  instinctively  as  being 
that  of  greatest  security,  and  once  assumed  in  hip-disease,  it  is  main- 
tained involuntarily,  for  a  movement  back  into  another  position  would 
be  painful.  The  patient  now  walks  on  the  toes,  which  are  turned  in, 
and  thus  a  second  elastic  break  (that  of  the  ankle-joint)  is  interposed 
between  the  painful  hip  and  the  ground.  The  ant.  sup.  spine  is  raised 
in  order  to  bring  the  adducted  limb  to  the  ground,  and  to  render  it 
capable  of  supporting  the  body-weight. 

Finally,  the  pain  may  become  so  great  that  walking  is  impossible. 
The  child  now  lies  constantly,  and  mostly  upon  the  sound  side,  never  on 
the  diseased  ;  the  diseased  limb  seeks  support,  and  to  obtain  it  gradually 
sinks  into  more  or  less  complete  adduction,  until  it  lies  upon  the  opposite 
thigh.  This  movement  is  accompanied  by  increa  sed  flexion  and  rotation 
in,  and  the  attitude  of  the  second  stage  is  then  seen  in  an  extreme 
degree. 

Walking  with  an  abducted  limb  and  a  flat  foot  necessitates  some 
sinking  of  the  side  of  the  pelvis,  whilst  with  an  adducted  limb  the  side 
of  the  pelvis  must  be  raised  to  bring  the  leg  vertically  under  the  body 
weight.  Either  of  these  abnormal  positions  of  the  pelvis  is  necessarily 
followed  by  some  lateral  curvature  of  the  spine ;  and  this  is  best  seen  in 
the  second  stage  (Fig.  132).  At  first,  when  the  patient  lies  down,  the  mal- 
position of  the  pelvis  is  easily  corrected,  but  after  some  time  this  cannot 
be  immediately  effected.  By  far  the  most  marked  spinal  change  is  that 
known  as  lordosis,  i.e.  increase  of  the  lumbar  curve  to  compensate  flexion 
of  the  hip  ;  in  proportion  as  movement  in  the  hip-joint  becomes  limited, 
that  in  the  lumbar  spine  increases,  and  thus,  once  more,  a  defect  is 
to  some  extent  made  up  for. 

Hitherto  we  have  spoken  only  of  apparent  changes  in  the  length  of 
the  limb,  but  real  shortening  may  now  occur.  This  results  — 1.  From 
impaired  nutrition  of  the  limb,  and  from  damage  to  the  growing  epi- 
physial line.  2.  From  erosion  of  the  head  of  the  femur  and  of  that 
portion  of  the  acetabulum  against  which  it  presses  ;  almost  always  it  is 
the  upper  and  posterior  part  of  the  margin  which  thus  suffers — rarely, 
when  abduction  persists  into  the  second  stage,  the  lower  and  anterior 
part  towards  the  thyroid  foramen  ;  and  sometimes  perforation  of  the  floor 
occurs  (Fig.  133).  In  chronic  cases,  as  the  erosion  advances,  new  bone 
may  be  thrown  out  beyond,  and  a  kind  of  fresh  socket  formed ;  the  ace- 
tabulum then  seems  to  have  enlarged  in  that  direction — migration  of 
the  acetabulum.  3.  From  separation  of  the  upper  epiphysis,  which  is 
perhaps  as  common  a  cause  as  the  next.   4.  From  pathological  disloca- 
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tion,  which  occurs  much  less  commonly  than  many  suppose.  No  sharp 
line  can  be  drawn  between  cases  of  dislocation  and  cases  of  enlarge- 
ment of  the  acetabulum.  Dislocation  is  most  common  in  cases  of  total 
suppuration  of  the  joint  with  destruction  of  the  ligaments,  and  is  said 
to  be  specially  frequent  in 
coxitis  after  typhus  (p.  297). 

Shortening  from  the  three 
latter  causes  is  accompanied 
by  approach  of  the  trochanter 
to  the  iliac  crest,  but  an 
accurate  diagnosis  between 
them  may  be  impossible. 
Strong  rotation  in  is  cha- 
racteristic of  dorsal  disloca- 
tion, but  when  the  head  is 
destroyed  this  sign  may  be 
wanting.  Strong  adduction 
with  flexion  points  rather  to 
enlargement  up  and  back  of 
the  acetabulum  ;  and  the 
signs  of  separation  of  the 
epiphysis  are  variable. 

It  now  remains  to  speak 
•of  the  occurrence  of  sup- 
puration, which  is  so  la- 
mentably frequent ;  of  401 
cases  at  the  Hospital  for 
Hip-disease,  69  per-  cent, 
suppurated.  It  is  almost 
always  present  when  there  is 
marked  displacement,  and 
frequently  occurs  without 
such  displacement.  Abscess 
presents  itself  most  fre- 
quently towards  the  lower 
part  of  the  tensor  vag.  fern., 
and  next  in  the  buttock  be- 
neath the  gluteus  maximus. 

Much  less  commonly  the  acetabulum  is  perforated  through  the  Y-carti- 
lage,  and  an  intra-pelvic  abscess  forms  beneath  the  obturator  fascia 
and  usually  points  just  above  Poupart's  ligament — rarely  it  bursts  into 
the  rectum  or  vagina.  Lastly,  an  abscess,  perhaps  commencing  in  the 
bursa  between  the  ilio-psoas  and  the  joint,  which  often  communicates 
with  the  synovial  membrane  of  the  latter,  seems  to  be  not  very  in- 
frequent ;  it  takes  the  course  of  the  psoas,  and  may  be  discovered  as  a 
swelling  just  above  Poupart's  ligament.  The  diagnosis  from  intra-pelvic 
abscess  must  be  made  by  a  rectal  or  vaginal  examination,  by  which  in 
the  latter  fluctuation  should  be  obtained  from  the  examining  finger  to 
the  superficial  swelling.  In  a  case  of  pyemic  suppuration  of  both  hips, 
I  have  traced  a  huge  abscess  into  either  psoas  muscle ;  on  one  side  it 
extended  quite  up  to  the  transverse  processes,  which  were  covered  by 
periosteum,  and  down  almost  to  the  popliteal  space  ;  and  on  both 
sides  there  was  great  oedema  of  the  legs  from  pressure  on  the  femoral 
vein.  Such  an  extensive  abscess  as  this  from  hip-joint  disease  is  very 
rare. 

y  2 


Fig.  133.— Late  stage  ;  c.eetabulum  perforated  and 
enlarged  chiefly  downwards  and  inwards ;  great 
erosion  of  head  and  neck  of  femur  ;  dislocation 
of  the  femur  towards  the  thyroid  foramen, 
formation  of  new  bone  where  the  head  rested, 
as  if  for  ankylosis  or  false  joint. 
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The  duration  of  the  disease  varies  from  two  or  three  months  to 
several  years. 

The  prognosis  is  very  much  better  in  children  than  in  adults,  the 
latter  rarely  if  ever  recover  after  suppuration  has  occurred  unless  ex- 
cision is  performed,  and  even  then  the  outlook  is  not  hopeful.  Much 
always  depends  on  the  stage  at  which  treatment  is  begun,  the  general 
health,  and  the  possibility  of  placing  the  patient  under  favourable 
hygienic  and  nutritive  conditions.  Children  frequently  recover  even 
after  suppuration  has  occurred.  Of  260  cases  of  suppuration  at  the 
Alexandra  Hospital,  31-6  per  cent,  died  of  the  disease  against  10*5  per 
cent,  of  124  non-suppurating  cases. 

The  chief  cause  of  death  seems  to  be  general  tuberculosis  and  tuber- 
cular disease  of  other  organs,  especially  lungs  ;  naturally  albuminoid 
disease  ranks  high  as  a  cause  of  death  in  cases  which  suppurate.  Of 
446  cases,  excision  or  amputation  was  done  in  62  ;  no  operation  beyond 
opening  abscesses  was  performed  in  the  others.  154  died  (34-5  per 
cent.),  and  in  39  the  cause  is  known  to  have  been  meningitis  or  some 
form  of  tubercular  disease  (9  per  cent,  of  the  whole  number  of  cases). 
It  will  therefore  be  seen  that  hip  disease  is  very  fatal.  (Eeport  of  Com- 
mittee on  Excision  of  Hip-joint,  '  Clin.  Soc.  Trans.,'  1881.) 

Diagnosis. — Acute  inguinal  lymphadenitis,  or  abscess  in  the  iliac 
fossa  or  anywhere  in  front  of  the  joint,  will  prevent  either  full  extension 
or  flexion  of  the  hip,  and  when  beneath  the  pectineus  may  by  pressure 
on  the  obturator  nerve  cause  pain  in  the  knee  (Erichsen).  In  these  cases, 
when  the  parts  in  front  of  the  joint  are  relaxed  by  flexion,  full  rotation 
of  the  femur  may  be  obtained ;  swollen  glands  would  probably  be  felt, 
and  tenderness  in  front  of  the  joint  would  probably  be  excessive  for 
hip-disease.  It  is  not  very  uncommon  to  find  that  the  knee  on  the 
diseased  side  is  being  treated  instead  of  the  hip,  on  account  of  the  pain 
complained  of  in  it ;  but  examination  at  once  shows  that  the  form  and 
movements  of  the  knee  are  perfect.  Confusion  with  disease  of  the 
spine  complicated  by  commencing  abscess  in  the  psoas  is  frequent  ;  for 
the  abscess  may  cause  persistent  flexion  of  the  hip.  But  all  movements  of 
the  hip  except  extension  are  free,  and  there  are  no  other  signs  of  hip-joint 
disease,  whilst  those  of  spinal  caries,  especially  limited  movement  of  the 
spine,  are  more  or  less  marked.  When  a  spinal  abscess  presents  in  the 
groin  it  may  of  course  be  taken  for  an  abscess  entering  the  psoas  from  the 
hip ;  but  it  is  again  easy  to  demonstrate  that  the  hip  is  free  from 
disease.  Sacro-iliac  disease  causes  pain  about  the  hip  and  lameness  ;. 
and  the  patient  will  fix  the  hip-joint  against  movements  so  executed  that 
they  jar  the  sacro-iliac  articulation.  But  the  seat  of  pain,  swelling,  and 
tenderness,  and  of  abscess  if  it  be  present,  is  quite  different  from  that 
in  hip  disease  ;  care  in  moving  the  femur  shows  the  hip  to  be  sound,  and 
pressing  the  hip-bones  together  or  pulling  them  apart  causes  pain  in 
the  sacro-iliac  joint. 

Suppuration  in  the  bursa  between  the  gluteus  max.  and  the  great 
trochanter  may  give  rise  to  symptoms  closely  resembling  those  of  hip 
disease  (Teale) ;  slitting  up  and  examination  of  the  sinus  will  enable 
the  diagnosis  to  be  made.  Caries  and  necrosis  of  the  trochanter  cause 
chronic  sinuses,  but  do  not  affect  the  position  or  movements  of  the 
joint.  Sciatica  and  hysterical  tenderness  need  only  to  be  mentioned  as 
a  possible  source  of  error.  From  chronic  rheumatic  arthritis  hip  disease 
is  distinguished,  even  when  it  occurs  in  the  hip  of  a  young  person,  by 
much  greater  fixation  of  the  joint  and  more  severe  pain  when  movement 
is  attempted. 
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Treatment.  —  Attention  to  the  general  health  is  of  tlie  first  impor- 
tance. Next  comes  absolute  rest  of  the  joint,  and  H.  0.  Thomas 
('Diseases  of  the  Hip,  Knee,  and  Ankle-joints,'  1876)  is  doubtless  right  in 
his  assertion  that  prevention  of  friction  is  of  infinitely  greater  importance 
than  prevention  of  pressure.  The  value  of  every  apparatus  used  in  this 
disease  varies  directly  with  its  power  to  prevent  all  movement.  Weight 
extension  with  a  sheet  over  and  sand-bags  alongside  the  limb  and 
trunk,  the  long  splint,  Hamilton's  splint,  Bonnet's  grand  appareil  (a 
wire  trough  to  receive  the  trunk  and  both  lower  limbs),  and  Thomas's 


splint  are  the  only  varieties  of  apparatus  worthy  of  mention ;  and  of 
these  Thomas's  splint  is  by  far  the  best,  for  it  affords  the  most  perfect 
fixation,  renders  nursing  painless,  allows  the  patient  at  the  same  time 
all  the  advantages  of  getting  about  in  the  open  air,  leaves  the  joint  free 
for  the  application  of  fomentations  or  dressings,  and  can  frequently  be 
used  for  the  correction  of  deformity.  It  is  easily  made  by  the  surgeon 
with  the  assistance  of  a  blacksmith  and  a  saddler,  and  is  not  very 
expensive.  To  use  it  well  requires  some  mechanical  aptitude  and  a 
good  deal  of  experience.  The  instrument  maker  can  only  make  the 
splint  to  measure ;  the  surgeon  must  apply  it  and  be  prepared  to  make 
such  alterations  of  form  as  will  ensure  a  perfect  fit. 
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Thomas's  directions  for  the  making  of  the  splint  are  as  follows: — The- 
patient  should,  if  possible,  stand  on  the  sound  limb,  and  books  must  be 
placed  beneath  the  diseased  one  until  the  lumbar  spine  is  straight. 
Now  take  a  long  flat  piece  of  malleable  iron  (1  x  |  inch  for  adults,  §  x  ^ 
for  children)  long  enough  to  extend  from  the  lower  angle  of  the  scapula  to 
the  lower  end  of  the  swell  of  the  calf,  and  model  it  to  the  sound  side. 
The  iron  must  pass  downwards  perpendicularly  over  the  lumbar  region, 
then  just  external  to  the  posterior  superior  iliac  spine,  along  the  course 
of  the  sciatic  nerve  to  a  point  slightly  internal  to  the  centre  of  the  end 
of  the  calf.  The  lumbar  portion  must  be  practically  plane ;  then 
comes  a  slight  curve  forwards  under  the  buttock,  and  the  leg  portion  is 
plane,  or  almost  so,  and  parallel  to  the  lumbar  part.  Now,  the  gluteal 
bend  being  fixed  in  one  wrench,  the  lumbar  portion  just  above  is  seized 
with  another  and  rotated  in  its  axis  towards  the  spine,  so  that  it  shall 
Me  flat  upon  the  hip,  just  external  to  the  iliac  spine  ;  the  rotation  needed 
is  less  in  fat  than  in  thin  subjects.  Its  effects  are  seen  in  Fig.  136.  Next 
take  a  piece  of  hoop  iron  (lxi  inch)  in  length  equal  to  five-sixths  the 
circumference  of  the  chest  below  the  angles  of  the  scapulae,  rivet  it 
firmly  at  one -third  of  its  length  from  the  end  next  the  diseased  side  in 
front  of  the  upper  end  of  the  upright ;  model  it  to  the  outline  of  the 
trunk,  which  is  oval  in  shape,  paying  special  attention  to  the  fit  across 
the  back.  A  second  crescent  of  hoop  iron  (|  x  ±  inch),  in  length  two-thirds 
the  circumference  of  the  thigh,  is  to  be  riveted  to  the  upright,  1  to 
2  inches  below  the  fold  of  the  buttock ;  and  a  third  similar  crescent, 
half  the  circumference  of  the  leg,  is  to  be  fixed  to  the  lower  end  of  the 
upright.  These,  like  the  upper  crescent,  are  fixed  eccentrically,  their  long 
ends  being  inside  the  limb,  and  they  are  to  have  the  form  shown  in  Fig. 
136.  A  splint  with  two  uprights  (Fig.  134)  gives  more  perfect  fixation  in 
acute  cases  while  the  patient  is  confined  to  bed,  and  is  essential  in  cases 
of  double  hip-disease  and  in  the  reduction  of  marked  deformity ;  except 
in  the  latter  case,  the  crossbar  between  the  splints  below  should  be 
added.  Finally,  when  a  hip  with  many  sinuses  has  to  be  treated,  a 
double  splint  may  be  applied  in  which  the  upright  on  the  diseased  side 
has  been  removed  between  the  upper  and  second  crescents,  whilst  a 
second  crossbar  connects  the  uprights  at  the  latter  spot. 

The  instrument  must  now  be  padded  with  one  layer  of  No.  1  boiler 
felt,  and  over  this  with  basil  leather. 

The  patient  being  placed  in  the  splint,  a  strap  and  buckle  close  the 
upper  circle  round  the  chest,  the  limb  is  bandaged  to  the  upright  from 
the  calf  up  to  the  thigh  crescent,  and  finally  the  machine  is  prevented 
from  slipping  down  by  braces  from  the  upper  crescent  over  the  shoulders. 

However  carefully  modelled,  the  splint  is  almost  certain  to  require 
modification  in  the  first  few  days,  and  this  the  surgeon  must  effect  with 
proper  wrenches.  Fig.  136  shows  how  the  splint  should  fit ;  the  long- 
end,  a,  of  the  upper  crescent  lies  close  to  the  trunk,  exercising  some 
pressure  on  the  sound  side,  the  short  end,  b,  not  quite  in  contact.  The 
upright  must  pass  just  external  to  the  posterior  spines,  but  internal  to 
the  centre  of  the  popliteal  space,  s2  ;  this  is  gained  by  bending  up  the 
long  ends  of  the  lower  crescents  and  prevents  inversion  of  the  limb, 
being  aided  by  the  slight  rotation  out  of  the  leg  portion  upon  the  lumbar 
portion. 

Should  the  splint  rotate  away  from  the  spine,  contract  the  long  wing 
of  the  upper  crescent,  expand  the  shorter,  and  increase  the  rotation  of 
the  upright  where  it  crosses  the  iliac  crest ;  should  it  shift  towards  the 
spine,  the  opposite  changes  are  required. 
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It  is  essential  that  this  splint  be  made  of  inelastic  iron  sufficiently 
stout  to  be  free  from  tremor  or  bending  in  moving  and  lifting  the  patient, 
or  the  nursing  will  be  painful.  In  a  proper  splint  well  applied,  a  child 
with  acute  hip  disease  may  be  raised  without  suffering  pain,  by  means  of 
the  strap  of  the  upper  crescent  and  a  loop  of 
towel  round  the  splint  and  legs. 

Usually  no  local  treatment  is  required, 
but  everything  possible  must  be  done  to  im- 
prove the  general  health.  During  an  acute 
early  stage,  Thomas  keeps  the  patient  in  bed 
on  a  soft  mattress  till  satisfied  that  suppura- 
tion has  been  avoided.  When  all  acute 
symptoms  are  absent,  the  child  goes  about 
on  crutches,  wearing  a  single  splint  and  a 
patten  at  least  4  inches  deep  (Fig.  138)  under 
the  sound  foot.  This  he  continues  till  the 
muscles  are  well  atrophied  round  the  tro- 
chanter, the  process  being  more  distinctly 
felt  on  the  diseased  than  on  the  sound  side. 
Then  the  frame  may  be  removed  at  night, 
and  worn  during  the  day ;  and  after  a  varying 
time,  if  all  goes  well,  the  frame  is  totally 
discarded  and  the  crutches  and  patten  alone 
used.  These  are  set  aside  when  permanence 
of  cure  seems  assured.  Usually  the  treat- 
ment occupies  one  to  two  years  ;  if  suppura- 
tion occur,  it  may  be  a  good  deal  longer. 

The  splint  should  be  applied  at  once,  even 
though  deformity  be  extreme,  the  weight  of 
the  lower  limb  being  equal  to  reducing  any 
angular  deformity  of  hip  or  knee  not  due  to 
true  ankylosis.  In  bad  cases,  a  double  splint 
must  be  used,  that  on  the  diseased  side  being  modelled  to  the  limb,  by 
bending  at  g  (Fig.  134),  until  the  flexion  of  the  splint  almost  corresponds 
to  that  of  the  hip.  Inversion  is  corrected  as  usual,  but  does  not  demand 
much  attention,  as  it  is  always  spontaneously  corrected  after  complete 
cure.  Quickly  the  muscles  yield,  feeling  that  they  are  giving  over  the 
limb  to  safe  keeping;  and  every  few  days  the  angle  at  q  is  slowly  opened 
out,  without  removing  the  splint,  by  suitable  wrenches.  Thomas  records 
the  case  of  a  boy  aged  7,  with  disease  of  four  years'  duration  leaving 
several  scars  about  the  hip,  some  tenderness,  and  flexion  to  somewhat  less 
than  90°  ;  the  gluteal  angle  of  the  splint  was  opened  every  seven  days,  in 
seven  weeks  the  deformity  was  reduced,  and  in  nine  weeks  the  patient 
was  up  on  crutches. 

During  the  reduction  of  any  marked  deformity  there  is  sure  to  be 
more  or  less  pain,  and  perhaps  some  local  heat  and  swelling,  accom- 
panied by  a  little  fever,  and  the  patient  should  be  warned  to  expect 
this  for  a  week  or  more  (varying  with  the  stage  of  the  inflammation) 
when  the  apparatus  is  applied,  or  he  is  likely  to  be  soon  dissatisfied. 

In  reply  to  questions,  Mr.  Thomas  has  most  kindly  sent  me  his 
latest  views  as  to  the  treatment  of  cases  in  which  there  is  marked  abduc- 
tion or  adduction.  He  corrects  abduction  by  bringing  down  the  wing  of 
the  upper  crescent  on  the  side  opposite  to  the  disease  until  it  lies  over 
the  lower  ribs,  or,  in  severe  cases,  between  them  and  the  iliac  crest,  and 
keeping  it  strongly  contracted  ;  the  wing  on  the  healthy  side  runs  for- 


Pift.  136.  — Sections  of  trunk 
and  lower  limb,  showing  ap- 
plication of  cross-bars  and 
relation  of  upright  to  limb. 


328 


INDICATIONS  FOR  EXCISION  OF  THE  HIP 


wards  and  upwards,  ending  perhaps  a  little  above  the  nipple,  and  does  not 
fit  closely  to  the  spine.  Otherwise  the  splint  is  applied  as  usual ;  and 
as  the  limb  comes  towards  the  mid-line  the  upper  wing  on  the  sound 
side  is  contracted.  In  extreme  cases,  or  such  as  cannot  be  watched  for  a 
week,  Thomas  adds  to  an  ordinary  hip-splint  a  half  crescent,  to  embrace 
lightly  the  interval  between  the  pelvis  and  the  ribs  on  the  sound  side. 

Adduction  is  to  be  corrected  by  connecting  the  outer  wings  of  the  two 
lower  cross-pieces  by  a  bar,  and  then  bandaging  the  limb  to  this  and  the 
lower  part  of  the  upright. 

Should  abscess  form,  repeated  aspiration  should  first  be  tried ;  this 
failing,  open  aseptically.  Should  sores  or  sinuses  interfere  with  the 
splint  on  the  diseased  hip,  use  the  modification  mentioned  on  p.  326. 
Excision  is  to  be  resorted  to  only  under  conditions  mentioned  below. 
Up  to  1876,  Thomas  had  excised  only  one  hip-joint,  the  knee-joint 
never. 

We  have  thought  right  to  devote  so  much  space  to  Thomas's  treat- 
ment of  hip-disease,  being  assured  of  its  great  value,  and  believing  that 
many  who  use  the  splint  are  not  nearly  so  successful  with  it  as  they 
might  be. 

Weight  extension  is  usually  employed  whilst  a  splint  is  being  made, 
or  even  throughout  slight  cases.  If  the  patient  is  a  child,  he  should  be 
prevented  from  sitting  up  by  a  girth  of  webbing  under  the  armpits  secured 
from  slipping  by  braces  ;  a  bandage  is  passed  through  the  girth  on  each 
side  and  tied  under  the  bed.  The  foot  of  the  bed  must  be  raised,  the  stirrup 
should  reach  well  on  to  the  thigh,  and  extension  should  always  be  made 
in  the  line  of  the  limb  ;  gradually  the  normal  line  is  approached.  When 
the  limb  is  straight,  further  fixation  may  be  obtained  by  a  sheet  over 
body  and  limb,  and  heavy  sand-bags  down  the  sides  of  each.  But  the 
joint  is  necessarily  disturbed  in  the  nursing. 

When  a  Thomas's  cannot  be  procured  a  Hamilton's  double  long-splint 
should  be  worn ;  a  cross-piece  behind  the  sacrum  may  be  used,  if  the 
child  is  placed  chiefly  on  his  face. 

Whatever  method  of  treatment  be  employed,  the  cure  is  satisfactory 
only  if  the  limb  is  in  the  straight  position ;  its  permanence  is  then 
evidenced  by  the  non-recurrence,  after  use,  of  fixed  flexion  of  the  joint. 

Indications  for  excision  of  the  hip. — We  have  already  pointed 
out  that  shortening  of  the  limb  and  looseness  and  insecurity  of  the  joint 
are,  not  uncommonly,  marked  after  this  operation,  whilst  in  recoveries 
without  excision,  though  the  joint  may  be  stiff,  this  is  covered  by  in- 
creased mobility  of  the  lumbar  spine,  and  the  limb  remains  firm,  is  less 
shortened,  and  therefore  more  useful  for  progression.  Excision  is  here, 
consequently,  a  dernier  ressort.  It  must  not  be  practised  until  the  above 
treatment  has  failed  and  suppuration  has  resulted;  and  then  only:  1, 
in  certain  cases  of  rapid  suppuration  (in  a  few  weeks)  with  severe  local 
and  general  symptoms,  leading  to  the  suspicion  of  necrosis  of  the  femoral 
head  or  neck  ;  2,  in  cases  of  extensive  burrowing,  fever,  and  loss  of 
ground  in  spite  of  careful  treatment ;  3,  when  sinuses  persist  for  months, 
and  no  improvement  in  the  joint  results  in  spite  of  every  obtainable  advan- 
tage ;  4,  when  exhaustion  from  hectic  and  suppuration,  or  albuminoid 
disease  (p.  54)  is  feared  oris  present ;  5,  in  cases  of  intra-pelvic  abscess  it 
is  probably  the  best  treatment,  trephining  of  the  acetabulum  being  per- 
formed if  necessary  for  drainage ;  but  an  incision  above  Poupart's  liga- 
ment may  first  be  tried.  In  the  four  latter  cases,  the  disease  is  probably 
kept  up  by  the  presence  of  sequestra,  or  there  is  spreading  tubercular 
ulceration  of  the  bones  and  soft  parts  which  the  patient  is  unable  to  cope 
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with,  and  which  must  therefore  be  excised  as  fully  as  possible.  It  may- 
be necessary  to  remove  large  portions  of  the  pelvis,  and  this  always 
renders  the  prognosis  more  grave. 

The  mortality  after  excision  of  the  hip  is  considerable.  The  most 
recent  statistics  are  those  of  Jacobsen,  which  embrace  the  earlier  ones 
•of  Leisrink.  Of  250  cases,  58*4  per  cent.  died.  Contrary  to  what 
English  experience  shows,  Jacobsen  found  that  of  63  cases  of  suppura- 
tion from  the  Copenhagen  hospitals,  no  fewer  than  73-2  per  cent.  died. 
Croft,  of  St.  Thomas's  Hospital,  lost  18  of  45  cases  of  excision  (40  per 
cent.) ;  and  of  these  4  died  of  pyaemia — a  septic  mortality  which  might 
well  be  lower. 

Amputation  may  ultimately  be  required  after  excision  when  pro- 
fuse suppuration  continues  and  fresh  abscesses  keep  forming,  when 
disease  of  bone  slowly  progresses  beyond  a  point  removable  by  excision, 
■or  when  acute  osteomyelitis  of  the  femur  after  excision  leads  to  extensive 
necrosis  with  the  symptoms  given  at  p.  260. 

White  swelling  of  the  knee. 

A  few  words  may  be  said  upon  this  subject,  chiefly  for  the  purpose 
of  introducing  the  student  to  the  use  of  Thomas's  knee-splint. 

The  symptoms  of  the  disease  are  usually  marked.  Pain  and  tender- 
ness about  the  anterior  and  inner  part  of  the  head  of  the  tibia,  slight 
elastic  swelling  first  obvious  on  either  side  of  the  lig.  patellae,  and  fixed 
flexion  or  distinctly  limited  movement  of  the  joint,  causing  the  patient 
to  walk  upon  the  toes  and  to  limp  a  little,  are  the  first  signs.  As  the 
disease  progresses,  all  the  above  symptoms  increase  and  starting  pains 
•at  night  are  added.  Wasting  of  the  thigh  muscles  is  marked,  and 
renders  more  evident  the  swelling  of  the  synovial  membrane.  Some- 
times this  is  slight,  sometimes  very  great ;  the  outline  of  the  supra- 
patellar pouch  may  be  quite  plain,  but  as,  from  wasting,  the  thickness  of 
the  muscles  is  always  subtracted  from  the  limb  above  the  knee,  the 
widest  part  of  the  swelling  is  not  above  the  pateila — as  in  synovial 
effusion,  p.  300 — but  opposite  the  interval  between  the  bones,  and  the 
swollen  joint  has  rather  a  rounded  appearance,  or  it  is  pyriformwith  its 
larger  end  down.  The  skin  becomes  pale,  tense,  thin,  and  often  shiny, 
while  many  blue  veins  are  seen  through  it ;  the  part  is  hot  to  the  touch, 
and  the  swollen  parts  elastic  and  semi-fluctuating ;  there  may  be  some 
fluid  in  the  joint.  Flexion  increases,  but  the  tibia  is  dragged  backwards 
on  the  femur  out  of  proportion  to  the  flexion ;  at  the  same  time  it 
becomes  rotated  out  more  or  less  markedly.  In  some  cases  the  inner 
condyle  grows  excessively  and  the  deformity  of  genu  valgum  results. 
Abscess  may  form  at  any  time.  Often  for  a  long  time  the  patient  gets 
about  on  the  crippled  and  motionless  joint ;  but  sooner  or  later  it  be- 
comes incapable  of  bearing  weight,  the  ligaments  become  infiltrated  and 
softened,  also  the  parasynovial  tissue ;  great  destruction  of  the  ends  of 
the  bones  may  occur,  leading  to  extreme  displacements,  but  this  is  not 
common.  Once  the  ligaments  are  softened,  lateral  movement  may  be 
obtained  by  the  surgeon.  It  always  indicates  great  destruction  of  the 
joint. 

The  diagnosis  from  synovitis  has  been  already  given  (p.  315). 
Formerly  cases  of  joint-disease  in  ataxy  ran  some  risk  of  amputation ; 
but  that  is  hardly  probable  now  that  the  disease  is  better  known.  From 
hysterical  joint  the  diagnosis  may  be  very  difficult,  as  a  certain  amount  of 
redness,  heat,  and  puffmess  may  develop  in  association  with  fixation  and 
.great  tenderness.    Other  evidences  of  hysteria  must  give  the  clue  ;  but 
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it  must  be  remembered  that  a  hysterical  patient  may  have  a  strumous 
joint.  Lastly,  fungous  arthritis  must  be  distinguished  from  malignant 
groivths  of  the  end  of  one  of  the  bones  entering  in  to  the  joint,  chiefly 
by  limitation  of  the  disease  to  this  end,  possibly  by  pulsation  or  egg- 
shell crackling,  by  rapid  and  steady  growth,  by  extension  beyond  the 
limits  of  the  synovial  membrane,  &c. 

Treatment. — 1st.  Attention  to  the  general  health.  2nd.  The  pro- 
vision of  absolute  rest.  This  is  best  made  by  means  of  Thomas's  knee- 
splint  (Fig.  137).  The  upper  ring  is  made  of  an  iron  rod  §  inch  thick- 
more  or  less,  according  to  the  weight  of  the  patient ;  it  is  almost  an  ovoid, 
and  is  covered  with  boiler  felt  and  basil  leather.    From  its  upper  and 


Pig.  137.— Thomas's  Fig.  138.— Upper  ring  of  a  left 

knee-splint,  with  knee-splint,  actual  shape  ; 

apron,  patten,  and  points    of    insertion  of 

staple  for  reten-  stems.    Below  a  patten 

tion  (Thomas).  (Thomas). 


lower  portions  two  iron  rods  pass  down  to  a  lower  smaller  oval  across 
which  is  a  small  staple,  used  only  for  fixation  in  the  reduction  of 
flexion. 

The  upper  ring  should  join  the  inner  stem  at  55°,  which  angle  is  by 
proper  padding  reduced  to  45°  ;  the  padding  gets  rapidly  thinner  towards 
the  outer  side  (Fig.  137).  The  anterior  crescent,  e,  of  the  upper  ring  is 
much  straighter  than  the  posterior,  d  ;  and  the  inside  stem,  c,  is  connected 
to  the  ring  in  front  of  its  mid-lateral  point,  the  outer  stem,  a,  being  fixed 
to  the  central  and  uppermost  point  outside  (Fig.  138).  The  stems  are  so 
long  that  1  to  2  inches  intervenes  between  the  toes  of  the  fully  extended 
foot  and  the  ground.  A  strap  passes  over  the  shoulder  of  the  sound  side, 
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and  is  attached  by  buckles  to  the  front  and  back  of  the  upper 
ring  (Fig.  139). 

Across  the  two  bars  is  stretched  an  apron  of  basil  leather,  having  in 
it  two  slits  for  the  insertion  of  the  bandage  (Fig.  137).  When  the 
patient  walks,  the  splint  must  fit  well ;  a  patten,  high  enough  to  make 
the  shoulders  level,  is  worn  under  the  sound  foot.  For  use  in  bed  the 
fit  of  the  upper  ring  need  not  be  very  exact,  and  the  stems  may  be  made 
of  one  rod  bent  at  right  angles  below,  and  here  a  small  staple  is  easily 
bent  for  fixation.  Later,  if  necessary,  this  can  be  removed,  and  a 
patten  welded  on.  In  a  regular  bed-splint  the  upper  ring  is  oval  and  the 
inner  stem  attached  to  the  end,  so  the  splint  fits  either  limb. 

In  advanced  cases,  when  the  knee  is  larger  than  the  thigh  at  the 
groin,  a  caliper  splint,  opening  either  below  or  above,  may  be  used.  To 
make  room  for  a  dressing,  the  stems  of  an  ordinary 
splint  may  be  bent  out  at  the  joint. 

When  the  patient  is  confined  to  bed,  the  splint 
should  be  slung  to  a  cradle  by  its  lower  end,  to 
keep  the  limb  from  the  bed. 

The  splint  is  fixed  to  the  limb  by  two  flannel 
rolls,  one  for  the  thigh,  firmly  applied,  that  the 
splint  may  move  with  the  thigh  rather  than  with 
the  leg  ;  the  other  for  the  leg,  put  on  less  firmly, 
that  the  leg  may  not  resist  downward  pressure  of 
the  femur,  but  may  be  kept  from  shaking  (Fig.  139). 

When  there  is  much  flexion  the  patient  must 
be  confined  to  bed  ;  the  apron  cannot  be  used,  but 
the  limb  must  be  fixed  by  a  stirrup  to  the  staple 
and  bandages  round  the  leg  and  thigh.  The  lower 
end  of  the  splint  must  be  fixed  to  an  axle  on 
wheels  which  raises  the  calf  from  the  bed  and 
keeps  the  patient  on  his  back,  so  that  the  weight 
of  the  limb  is  constantly  tending  to  open  out  the 
angle  at  the  knee  ;  or  this  fixation  may  be  effected 
by  other  means.  No  traction  on  the  leg  should  be 
made  by  the  stirrup,  it  must  be  kept  just  tense  as 
the  limb  comes  down.  Flexion  is  reduced  during 
the  stage  of  inflammation  much  more  easily  than 
after  resolution. 

When  the  joint  contains  fluid  it  should  always 
be  drawn  off.  Eepeated  aspiration  may  be  tried 
for  abscesses,  or  they  may  be  opened  aseptically, 
and  all  diseased  tissue  removed.  In  acute  and 
chronic  general  suppuration,  the  joint  must  be  laid 
open,  and  there  is  no  doubt  that  perfect  fixation 
renders  the  dangers  of  this  procedure  much  less.     ^ig.  139.  Thomas's  knee- 

With  regard  to  the  length  of  time  that  the      splint  and  patten  ap- 
knee  (or  the  hip)  must  be  fixed,  Thomas  states      Plied  (Thomas)- 
that  the  longer  the  fixation,  the  less  likely  is  anky- 
losis to  occur;  bony  ankylosis  after  correct  mechanical  treatment  is, 
he  says,  very  rare.    Temporary  stiffness  always  occurs  after  resolution, 
but  it  will  wear  off  without  interference. 

Cure  is  evidenced  by  the  patient's  being  able  after  using  the  joint 
voluntarily  to  place  it  in  the  position  it  occupied  in  the  splint. 

Excision  will  be  required  only  in  cases  similai  to  those  mentioned 
under  hip-disease  ;  the  objections  to  it  are  that  it  causes  much  shortening 
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of  the  limb,  and  sometimes  leaves  a  weak  or  deformed  union.  But 
evasion  may  be  done  much  earlier  as  a  truly  conservative  operation,  and 
combined  with  Thomas's  splint  will  yield  fair  results. 

We  may  here  repeat  that  no  splint  affords  such  perfect  fixation  of  the 
knee  as  does  this  ;  that  without  the  apron  it  is  an  excellent  splint  after 
excision  of  the  knee  ;  that  it  is  very  valuable  in  the  treatment  of  fractures 
of  the  shaft  of  the  femur  (p.  246),  and  may  be  used  for  fractures  of  the 
patella  (p.  249). 

Amputation  is  required  after  failure  of  excision  in  young  patients, 
and  in  others  too  old  or  otherwise  unfit  for  this  operation. 

Thomas  believes  that  the  main  obstacle  to  recovery  from  chronic 
arthritis  are,  friction  and  pressure,  and  that  the  former  is  by  far  the  most 
serious.  Important  as  they  doubtless  are,  we  must  still  remember  that 
we  are  dealing  with  an  infective  inflammation  which  will  continue  to 
extend  so  long  as  the  conditions  are  favourable,  and  may  perhaps  prove 
generally  infective.  This  indeed  constitutes  the  chief  argument  in  favour 
of  erasion  and  excision,  especially  among  the  poor. 


CHAPTEE  XXIX. 

INJURIES   OF  ARTERIES— ARTERIAL  HiEMORRHAGE  AND   EL-EM  ATOM  A. 

Contusions  of  arteries  leading  to  symptoms  are  rare  in  civil, 
commoner  in  military  practice.  They  are  usually  the  result  of  the 
passage  close  by  the  vessel  of  some  blunt  object,  as  a  railing  spike  or  a 
bullet,  but  symptoms  may  follow  bruises  through  the  uninjured  skin. 
The  elasticity  of  blood-vessels  frequently  enables  them  to  escape  rupture 
by  such  bodies,  but  they  sustain  more  or  less  severe  contusions.  Guthrie 
('  Commentaries  on  the  Surgery  of  the  Peninsular  War ')  records  a  case  in 
which  a  bullet  passed  between  the  femoral  artery  and  vein  in  Hunter's 
canal  without  opening  either,  but  bruising  both.  The  result  was  throm- 
bosis of  both  vessels  and  gangrene  of  the  limb ;  but  it  is  hard  to  say  how 
much  of  this  was  due  to  the  presence  of  a  septic  wound.  In  other  cases 
a  contused  piece  of  artery  sloughs,  and,  thrombosis  being  insufficient, 
secondary  haemorrhage  follows  ;  this  is  almost  surely  due  to  sepsis. 
Lastly,  injuries  of  the  nature  of  a  contusion  or  strain  are  rarely  followed 
within  a  few  weeks  by  the  formation  of  a  true  aneurysm  (see  p.  223);  prob- 
ably an  arteritis  is  excited  which  softens  the  vessel-wall  and  causes  it  to 
yield. 

Varieties  and  causes  of  wounds  of  arteries. — These  may  be 
incised,  punctured,  contused,  or  lacerated  ('  ruptures  ')  like  the  necessarily 
accompanying  wounds  of  other  parts.  A  few  cases  of  non-penetrating 
wounds  of  arteries  have  been  recorded,  chiefly  of  the  carotid  in  cut 
throats ;  there  would  be  danger  of  hemorrhage  from  rupture  or 
sloughing,  or,  later,  of  aneurysmal  dilatation. 

Penetrating  wounds  and  solutions  of  continuity  of  arteries  are 
generally  due  to  instruments  which  have  entered  through  skin  or 
mucous  membrane,  inflicting  an  open  wound.  But  large  arteries  are 
sometimes  wounded  by  fragments  of  bone  in  simple  fractures,  or  '  sub- 
cutaneously '  in  the  operations  of  venesection  or  tenotomy,  or  by  rapier 
thrusts — the  small  wounds  healing  rapidly ;  or  they  may  be  torn, 
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especially  when  diseased,  by  strains  (extension  of  knee  in  jumping), 
or  blows  not  lacerating  the  skin.  In  these  cases  the  blood  forms  for 
itself  a  cavity  or  becomes  widely  diffused  in  the  soft  parts,  and  the 
tumour-like  swelling  which  appears — communicating,  as  it  does,  with  a 
main  or  large  artery — is  called  an  arterial  hcematoma,  or  traumatic 
aneurysm,  a  term  leading  only  to  confusion.  For  the  present  we  shall 
turn  our  attention  to  arteries  injured  in  incised  or  punctured,  lacerated, 
or  contused  wounds. 

Characters  and  diagnosis  of  arterial  bleeding-. — The  sign  of 
wound  of  an  artery  is  haemorrhage  of  the  following  character.  The 
blood  is  of  bright  red  colour  and  issues  per  saltum,  in  forcible  jets  ;  even 
from  vessels  smaller  than  the  radial  at  the  wrist,  blood  will  be  projected 
three  or  four  feet  at  each  heart-stroke,  but  during  diastole  the  stream 
falls  much  nearer  the  patient.  In  conditions  of  asphyxia  and  deep 
anaesthesia,  however,  arterial  blood  may  be  quite  dark.  The  pulsating 
flow  is  best  seen  in  cases  of  transverse  division  of  large  arteries  upon 
the  face  of  a  wound ;  it  is  absent  in  wounds  of  very  small  arteries,  the 
stream  from  which  is  more  or  less  steady,  but  well  projected.  When 
the  wounded  vessel  lies  deeply  and  cannot  be  seen,  the  wound  fills 
intermittently  and  gushes  of  bright  blood  occur  from  it. 

The  only  arterial  bleeding  likely  to  be  misunderstood  is  that  known 
as  recurrent  or  regurgitant,  which  comes  from  the  distal  end  of  a 
divided  vessel.  Such  bleeding  in  the  lower  limb  occurs  in  a  continuous 
stream  of  dark  colour  (Guthrie,  loc.  cit.) ;  in  the  upper,  the  circuit  is  so- 
much  shorter  and  the  anastomosis  so  free,  that  even  in  recurrent 
haemorrhage  the  blood  is  bright  and  may  even  pulsate. 

Results  of  partial  division. — When  the  wall  of  an  artery  is 
wounded  the  opening,  especially  if  transverse  or  oblique,  tends  to  gape ; 
the  natural  elasticity  of  the  vessel  drags  the  edges  apart  in  the  longi- 
tudinal direction,  being  slightly  assisted  by  longitudinal  muscular  fibres, 
and  in  the  transverse  direction  the  circular  fibres  act.  There  is  not  the 
slightest  tendency  to  the  closure  of  such  wounds,  and,  when  other  than 
very  fine  punctures,  they  usually  bleed  most  persisi3ntly.  A  firm  clot 
seems  to  be  the  only  thing  that  can  arrest  it,  naturally,  for  they  can 
neither  retract  nor  contract ;  but  clot  is  rarely  firm  enough  in  man.. 
Guthrie  says  that  bleeding  from  an  artery  as  large  as  the  brachial 
divided  for  one-fourth  its  circumference  usually  ceases  spontaneously 
before  syncope  occurs  in  dogs  ;  whilst  in  horses  and  sheep  it  continues 
till  they  die.  Should  the  wound  in  man  heal  under  pressure,  it  does  so 
by  obliteration  of  the  canal  at  the  point.  Smaller  wounds,  especially 
longitudinal  and  punctured,  may  heal  without  such  obliteration  ;  but 
the  scar  may  subsequently  stretch,  giving  rise  to  a  true  aneurysm. 

Results  of  complete  division. —After  cross-section  two  im- 
portant phenomena  appear  :  1.  Retraction  of  the  vessel  within  its 
sheath  owing  to  its  elasticity  and  to  the  constant  tension  which  obtains 
in  the  arterial  system  from  the  heart  to  the  capillaries.  When  a  limb 
is  extended  the  ends  of  a  divided  main  artery  will  separate  at  least  a 
centimetre,  and  full  flexion  will  not  bring  them  quite  together.  2.  Con- 
traction of  the  lumen,  due  partly  to  the  elasticity  of  the  previously  dis- 
tended vessel,  but  chiefly  to  active  contraction  of  the  irritated  circular 
muscular  fibres.  This  contraction  is  not  immediate,  as  it  would  be 
with  voluntary  muscle,  reaching  at  once  its  maximum,  but  commences 
a  few  seconds  after  the  application  of  the  stimulus,  slowly  increases, 
and  endures  for  some  time  ;  it  may  also  extend  up  the  vessel  for  half  to 
one  inch.  The  result  of  these  two  processes  is  that  the  end  of  the  artery, 
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much  diminished  in  size  and  of  conical  form,  lies  at  the  bottom  of  a 
short  canal  of  sheath  from  which  it  tends  to  shrink ;  and  blood  es- 
caping from  the  mouth  of  the  vessel  has  to  flow  over  the  rough  and 
foreign  surface  of  the  sheath.  It  therefore  coagulates  on  the  surface  of 
the  canal  and  in  the  meshes  of  the  connective  tissue  forming  it ;  and 
clot  forms  also  between  the  conical  end  of  the  artery  and  the  sheath, 
making  some  lateral  pressure  upon  the  vessel-end,  which  will  at  least 
support  it  and  hinder  its  dilatation  when  the  muscular  contraction  has 
passed  off.  All  this  clot  is  called  the  external  coagulum.  It  is  owing 
to  the  above  three  processes — retraction  and  contraction  of  the  end  and 
formation  of  an  external  coagulum — that  small  vessels,  which  bleed 
strongly  when  cut  across,  gradually  cease  to  do  so  after  a  few  seconds ;  and 
this  natural  or  spontaneous  arrest  of  haemorrhage  is  assisted — 
1,  by  weakening  of  the  heart  as  loss  of  blood  and  nervous  shock  induce 
faintness ;  and  2,  by  the  greater  tendency  to  coagulate  which  is  induced 
by  haemorrhage  in  the  blood  remaining  in  the  body. 

When  bleeding  has  been  arrested,  an  internal  coagulum  usually 
forms.  This  starts  upon  the  foreign  surface  of  the  cut  and  inverted 
internal  and  middle  coats,  and  extends  until  the  movement  of  the 
blood  becomes  too  strong  to  permit  further  clotting — usually  up  to  the 
first  collateral  branch,  below  which  there  is  almost  complete  stasis.  It 
is  more  or  less  conical,  and  not  at  first  adherent  to  the  vessel-wall ;  and 
it  acts  as  an  elastic  buffer  between  the  blood-wave  and  the  clot  closing 
the  orifice  of  the  vessel.  It  is  not  essential  to  the  temporary  arrest  of 
haemorrhage,  for  it  does  not  form  until  bleeding  has  stopped  ;  nor  is  it 
required  for  its  permanent  arrest,  as  in  some  cases  it  never  forms. 

Lateral  wounds  of  arteries  are  similarly  closed,  if,  indeed,  Nature 
suffices  to  arrest  the  bleeding  from  them.  An  external  clot  prevents 
the  escape  of  blood,  and  then  an  internal,  totally  obstructing  clot 
forms.  Should  these  succeed  in  resisting  the  arterial  wave,  permanent 
closure  of  the  wound  or  vessel  takes  place,  just  as  in  instances  of 
complete  transverse  division,  which  will  now  be  described. 

Permanent  arrest  of  haemorrhage  is  due  to  the  healing  of  the 
wound  in  the  vessel.  There  is  nothing  special  in  the  means  by  which 
this  is  accomplished.    The  vessels  round  about  the  end  of  the  artery, 


Fig.  140.— Contracted  artery,  from  the  umbilical  cord  of  a  calf. 

irritated  by  injury,  pour  out  the  usual  exudation  of  fluid  and  cells;  the 
red  corpuscles  in  the  clot  break  down  and  their  colouring  matter  is 
absorbed,  so  that  in  a  few  days  the  external  clot  is  replaced  by  more  or 
less  round- celled  exudation  which  is  becoming  vascularised.  The  site  of 
the  artery  in  septic  stumps  is  marked  by  a  patch  of  yellowish  or  greenish 
lymph.  Similar  changes  take  place  internally.  Here  exudation  occurs 
from  the  vessels  in  the  wounded  arterial  tissues,  and  a  button  of  firm 
lymph,  adherent  to  the  cut  edges  of  the  vessel,  appears  about  the  third 
day  in  the  base  of  the  internal  clot.1    This  increases,  the  vessel  goes  on 

1  Some  authorities  describe  the  endothelium  as  proliferating,  and  sending  many 
va?cular  processes  of  cells  into  the  clot. 
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contracting  upon  it,  loses  its  endothelium,  and  becomes  adherent ;  its 
walls  also  are  more  or  less  infiltrated  with  leucocytes.  New  vessels 
communicating  with  the  vasa  vasorum  form  in  the  cell-mass,  converting 
it  into  granulation  tissue ;  and  this,  both  inside  and  outside  the  vessel, 
changes  as  usual  (p.  29)  into  contracting  fibroid  tissue,  which  ultimately 
reduces  the  end  of  the  artery  into  dense  connective  tissue,  adherent  to 
surrounding  parts.  The  permanent  barrier  thus  opposed  to  the  blood 
may  be  very  narrow,  simply  rounding  off  the  end  of  the  vessel ;  or  it 
may  be  a  fibrous  cord  of  some  length — differences  depending  apparently 
upon  the  force  of  the  circulation  in  the  immediate  neighbourhood  of  the 
wound.  Thus  Guthrie  tied  the  common  iliac  f  inch  from  the  aorta  and 
|  inch  from  the  internal  iliac ;  one  year  later,  the  separated  ends  were 
just  closed  and  connected  to  each  other  by  new  connective  tissue. 
Though  remaining  pervious,  an  artery  always  atrophies  above  a  point 
of  obliteration  in  proportion  as  its  work  (as  a  conduit)  is  diminished ; 
e.g.  after  amputation  at  the  middle  of  the  arm,  the  brachial  atrophies 
at  least  as  high  as  the  origin  of  the  subscapular. 

In  this  process  of  healing  it  will  have  been  noted  that  the  actual 
thrombus  takes  no  part ;  it  is  not  the  thrombus,  but  the  lymph  which  is 
|  organised.' 

When  the  internal  coagulum  is  long,  and  it  may  measure  some 
inches  after  ligature  of  the  base  of  the  carotid,  it  is  infiltrated  only  at  its 
base ;  beyond  this  it  is  rapidly  decolorised,  and  may  remain  for  several 
months  as  a  non-adherent  fibrinous  cord,  but  usually  it  is  short,  and 
soon  disappears  after  closure  of  the  vessel  is  accomplished. 

When  an  artery  is  simply  divided,  healing  in  the  lower  end  is  much 
less  perfect  than  in  the  upper.  The  lower  end  retracts  and  contracts 
less  completely;  and  internal  coagulum  forms  scantily  (Guthrie).  The 
reason  of  these  differences  is  unknown,  unless  it  be  the  interruption, 
more  or  less  complete,  of  blood  and  nervous  supply  to  the  lower  end. 
But  their  result  is  that  secondary  haemorrhage  after  division  or  liga- 
ture in  the  continuity  of  an  artery  occurs  much  more  commonly  from 
the  distal  than  from  the  proximal  end.  If  all  goes  .veil,  the  last  act  in 
these  cases  is  the  establishment  of  collateral  circulation  (p.  10)  ;  then 
the  vessels  in  the  scar  between  the  ends  of  the  divided  artery  enlarge 
markedly,  and  may,  it  is  believed,  bring  about  a  direct  communication 
between  the  proximal  and  distal  portions. 

It  would  appear  from  experience  that  natural  processes  are  ordi- 
narily sufficient  to  permanently  arrest  the  bleeding  from  small  vessels 
such  as  the  digital  or  temporal,  especially  if  they  are  completely  divided  ; 
punctures  and  partial  divisions  even  of  these  may  give  rise  to  recurring 
losses  of  blood.  When  the  injured  vessel  is  as  large  as  the  brachial 
or  posterior  tibial,  bleeding  will  cease  for  a  time  when  syncope  super- 
venes ;  but  as  the  heart  recovers,  the  coagulum  in  the  orifice  of  the 
vessel  will  probably  be  dislodged,  and  bleeding  will  recur  again  and 
again  until  it  is  checked  by  art  or  the  patient  dies.  Lastly,  when  a 
large  artery,  as  the  femoral  or  subclavian,  is  divided  or  freely  opened, 
and  the  escape  of  blood  is  in  no  way  opposed,  bleeding  will  be  so  great 
as  to  occasion  death  perhaps  within  a  minute.  But  if  the  wound  be 
little  more  than  a  puncture  and  longitudinal,  it  may  be  closed  firmly 
by  clot  during  syncope,  and  the  patient  may  survive  if  properly 
treated. 

The  spontaneous  arrest  of  hemorrhage  is  rendered  difficult  by  any 
interference  with  the  processes  upon  which  it  depends.  Deserving  of 
special  mention  in  this  respect  are:  incomplete  division  of  a  vessel; 
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dense  surroundings,  preventing  the  usual  movements  of  a  divided  artery, 
e.g.  the  rigid  connective  tissue  of  the  galea,  the  bony  canals  in  which, 
the  superior  palatine,  dental,  and  other  vessels  run ;  abnormality  of  the 
vessel-wall,  hindering  or  preventing  its  contraction,  such  as  results 
from  chronic  inflammation  of  a  part,  or  from  atheroma  or  calcification 
of  the  artery ;  the  effects  of  irritation,  particularly  septic,  are  of  special 
importance  ;  and  there  is  the  condition  known  as  haemophilia  {g.v.),  the 
mode  of  action  of  which  is  doubtful. 

Results  of  complete  transverse  laceration. — When  an  artery 
is  torn  across  by  lacerating  or  contusing  violence,  even  though  it  be  the 
axillary  or  the  femoral,  it  may  not  bleed  at  all.  This  is  explained  as 
follows  :  the  inner  and  middle  coats,  which  are  much  softer  than  the 
adventitia,  tear  early  when  subjected  to  strain,  contract  and  roll  up  into 
the  lumen  of  the  vessel ;  but  the  tough  adventitia  resists  longer,  and  is 
drawn  out  and  twisted  into  a  conical  cap  which  covers  the  end  of  the 
vessel,  just  as  after  torsion.  After  avulsion  of  a  part  it  is  not  uncommon 
to  see  the  main  artery  hanging  exposed  for  some  distance,  and  pulsating 
apparently  to  its  very  end ;  it  is  usually  distinctly  conical. 

In  other  cases,  lacerated  wounds  of  large  arteries,  such  as  resulted 
from  the  old  round  bullet,  were  followed  by  severe  hemorrhage,  ceasing 
in  a  few  minutes  ;  being  arrested  apparently  by  violent  contraction  of 
the  muscular  coat  assisted  by  faintness.  The  arrest  was  sometimes 
permanent,  but  often  haemorrhage  recurred  as  shock  passed  off  or  when 
the  patient  was  moved ;  and  the  blood  then  came  almost  always  from 
the  distal  end.  In  the  lower  limb,  if  the  temporary  arrest  lasted  twelve 
hours,  the  dangers  to  be  feared  were,  according  to  Guthrie,  bleeding  not 
from  the  proximal,  but  from  the  distal,  end,  or  mortification  of  the 
limb. 

An  artery  torn  across  heals  in  exactly  the  same  way  as  one  cut 
across.    An  internal  clot  first  forms. 

The  artificial  arrest  of  hemorrhage. 

Loss  of  blood  being  almost  always  extremely  undesirable,  surgical 
interference  is  indicated  even  in  cases  where  natural  means  would  pro- 
bably prove  sufficient  though  tardy,  and  a  fortiori  in  all  more  severe 
cases.  The  opportunities  which  a  surgeon  of  to-day  has  of  gaining  that 
coolness  in  the  great  emergency  of  serious  haemorrhage,  which  is  so  con- 
ducive to  its  proper  treatment,  are  few ;  we  rarely  see  it. 

Immediate  treatment.  Local  digital  pressure. — The  first  point 
is  temporarily  and  immediately  to  arrest  the  bleeding  until  more  per- 
manent means  can  be  adopted,  and  for  this  purpose  no  rule  of  such 
general  applicability  as  this  can  be  given — place  a  finger  on  the  bleeding' 
point.  No  force  is  required  if  the  pressure  is  accurately  applied  ;  even 
main  arteries  are  easily  controlled.  The  surgeon  must  open  the  wound,, 
wipe  away  clot,  see  the  bleeding  spot,  and  put  his  finger  directly  on  it,  or 
take  it  between  his  finger  and  thumb.  In  deep  stabs,  in  which  this  is- 
not  possible,  the  finger  may  still  be  used  as  a  plug,  especially  by  the 
uninitiated ;  the  educated  finger  will  in  such  cases  often  feel  the  point 
whence  blood  is  gushing  and  accurately  compress  it.  Local  pressure, 
when  it  can  be  employed,  has  the  advantage  of  ligature  at  the  point, 
viz.,  that  it  certainly  arrests  bleeding ;  it  can  be  more  easily  kept  up 
than  pressure  at  a  distance  ;  and  it  is  the  only  treatment  immediately 
available  in  wounds  of  the  great  arteries  of  the  trunk  and  neck. 

Digital  compression  of  main  arteries. — Often  it  is  more  convenient 
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and  equally  efficacious  to  compress  the  main  artery  at  a  distance.  The 
points  at  which  main  arteries  may  be  best  commanded  are  the  following. 
In  the  upper  limb  :  the  ulnar  and  radial  are  easily  compressed  just 
above  the  wrist  by  placing  a  thumb  on  each  and  pressing  directly 
backwards  against  the  bone.  The  brachial  at  the  middle  of  the  arm 
may  be  compressed  where  it  lies  in  front  of  the  insertion  of  the  coraco- 
brachialis ;  it  is  best  to  place  one  hand  in  front  of,  the  other  behind  the  arm, 
so  that  two  or  three  fingers  of  each  may  meet  on  each  side  of  the  artery 
and  prevent  its  slipping  in  or  out.  The  subclavian  (third  part)  may  be 
compressed  against  the  first  rib  by  a  thumb  or  the  padded  ring  of  a 
door-key  placed  vertically  over  the  vessel  in  the  subclavian  triangle. 
Stand  above  the  patient,  place  the  thumb  of  the  same  side  as  the 
artery  in  the  triangle  whilst  the  fingers  lie  over  the  scapula;  and  on  the 
top  of  the  thumb  place  that  of  the  other  hand,  and  press  directly 
downwards. 

In  the  lower  limb :  the  anterior  and  posterior  tibial  arteries  are  easily 
taken  just  above  the  ankle  by  the  fingers  and  thumb  of  one  hand  grasp- 
ing the  ankle  from  the  inner  side.  The  femoral  artery  can  be  perfectly 
controlled  by  pressure  driving  it  against  the  brim  of  the  pelvis  and  front 
of  the  hip-joint.  Stand  by  the  side  of  the  patient  looking  towards  his 
feet ;  place  the  two  thumbs,  one  on  top  of  the  other,  on  the  artery,  just 
below  Poupart's  ligament,  and  with  the  hands  grasp  either  side  of  the 
limb.  In  thin  people  and  children  the  abdominal  aorta  may  be  com- 
pressed for  a  short  time  in  the  above  manner,  or  by  direct  pressure  of 
fingers  upon  it ;  post  partum  haemorrhage  has  been  thus  arrested. 

The  use  of  tourniquets.-— To  relieve  the  fingers  when  compression 
has  to  be  maintained  for  some  time,  and  also  in  many  cases  to  check 
bleeding  more  completely,  tourniquets  are  employed.  Of  these  Es- 
march's  elastic  tourniquet  is  by  far  the  best,  and  should  always  be  kept 
in  places  where  accidents  are  frequent.  It  is  simply  18  to  24  inches  of 
f -inch  rubber  tubing,  and  it  is  applied  by  placing  its  mid-point  on  the 
far  side  of  the  limb,  stretching  it,  and  winding  it  rapidly  and  rather 
tightly  round  above  the  wound ;  it  may  be  tied  t  v  a  tape  at  each  end. 
No  skill  or  knowledge  of  anatomy  is  required. 

When  used  for  an  exarticulation  at  the  shoulder,  the  tubing  must 
be  tightly  coiled  twice  or  thrice  round  the  shoulder,  crossing  the  axilla 
as  high  as  possible,  and  the  ring  must  be  prevented  from  slipping  by 
tapes  passed  through  it  in  front  and  behind,  and  held  tight  by  an 
assistant  on  the  opposite  side.  In  amputation  at  or  excision  of  the 
hip,  apply  the  tubing  in  a  fig. -8  round  the  groin  and  pelvis,  and  prevent 
the  turn  round  the  groin  from  slipping  after  removal  of  the  limb  by 
tapes  used  as  above.  To  render  the  penis  and  scrotum  bloodless,  use 
a  fig.-8  of  thick  drainage-tube  round  their  base  and  the  pelvis.  For 
compression  of  the  abdominal  aorta,  Esmarch  places  a  board  behind 
the  patient  and  a  special  pad  like  a  door-handle  on  a  stem  over  the 
vessel,  and  then  winds  an  indiarubber  bandage  several  times  round  both 
so  as  to  drive  the  pad  backwards. 

Esmarch's  tourniquet,  applied  too  tightly,  or  in  several  coils  one  over 
the  other,  has  produced  paralysis  of  imperfectly-covered  nerves,  such  as 
the  ulnar  or  median ;  this  is  best  avoided  by  using,  in  the  upper 
limb,  instead  of  the  tourniquet,  a  few  (four  or  five)  turns  of  the  indiarubber 
bandage  on  top  of  each  other.  But  the  chief  inconvenience  attributed 
to  this  instrument  is  due  really  to  the  anaemia  of  the  limb,  which  is 
usually  produced  before  its  application.  Exclusion  of  blood  deprives 
the  vessels  of  all  food,  their  muscular  coat  becomes  rapidly  weak,  and 
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yields  before  the  blood-stream  when  this  is  re-admitted.  Consequently, 
when  a  part  is  kept  long  ansemic,  general  oozing  may  cause  the  loss  of 
more  blood  than  would  have  been  lost  had  no  tourniquet  been  applied. 
Hot  water  is  the  remedy ;  or  elevation  and  pressure  for  10-15  minutes. 

Petit's  tourniquet,  formerly  much  used,  is  shown  in  Fig.  141,  which 
fully  explains  its  structure.    The  pad  is  placed  over  the  main  artery,  or, 

preferably,  a  roller  1^  inch 
thick  is  laid  longitudinally 
over  the  vessel,  and  fixed  by 
a  turn  or  two  of  its  own  end ; 
this  prevents  the  skin  from 
being  drawn  up  by  the  band 
through  the  slits  in  the  plate. 
The  band  is  first  buckled 
close  to  the  limb  and  then 
the  screw  is  turned  quickly, 
that  arteries  and  veins  may 
be  compressed  as  nearly  as 
possible  simultaneously  and 
venous  congestion  avoided. 

In  the  absence  of  special 
apparatus,  tie  a  handkerchief, 
with  a  stone  placed  in  it  over 
the  artery,  round  the  limb, 
and  twist  it  tight  with  a 
stick. 

There  are  special  tourni- 
quets for  special  vessels,  e.g. 
Signoroni's  or  Carte's,  which 
compress  the  femoral  artery, 
leaving  collateral  channels  and 
veins  open,  and  Lister's  horse- 
shoe clamp  for  the  abdominal 
aorta.  As  the  ending  of  this 
vessel  may  be  in  the  mid-line,  or  on  the  left  or  right  of  it,  it  is  essential 
before  applying  Lister's  tourniquet  to  feel  its  pulsation,  opposite  the 
fourth  lumbar ;  then  place  a  small  soft  Turkey  sponge  over  the  spot, 
and  screw  the  pad  down  upon  it  with  just  sufficient  force  to  stop  pul- 
sation in  the  femoral.  Death  has  been  caused  by  injury  to  intestine. 
Under  this  heading  must  be  mentioned  also  Davy's  rectal  lever  for 
compression  of  the  common  iliac.  It  is  a  straight  round  bar  of 
wood  which  is  introduced  into  the  beginning  of  the  sigmoid  flexure,  and 
so  guided  that  its  end  shall  lie  over  the  common  iliac  in  the  angle 
between  the  lumbar  spine  and  psoas  ;  by  raising  the  handle,  the  vessel 
will  then  be  compressed  against  the  spine.  Attempts  to  place  the  lever 
in  position  have  failed  ;  and  there  is  danger  of  contusion  or  even  of 
perforation  of  the  bowel. 

The  deliberate  treatment  of  haemorrhage. — Immediate  danger 
having  been  averted  by  one  or  other  of  the  above  means  of  temporary 
arrest,  the  surgeon  will  have  time  to  consider  how  best  more  permanently 
to  check  the  bleeding.  To  this  end  the  surgeon  places  a  tolerably 
enduring  barrier  in  the  face  of  the  blood,  and  thus  gives  Nature  time 
for  the  processes  described  at  p.  334,  which  alone  can  permanently  arrest 
hnsmorrhage. 

There  are  many  methods  employed  by  surgeons  with  a  view  to  the 


Pig.  141. — Petit's  screw  tourniquet, 
the  band  ;  c,  bridge  ;  d,  screw. 
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permanent  arrest  of  arterial  haemorrhage.  These  are — (1)  Ligature  ; 
(2)  Torsion  ;  (3)  Forcipressure ;  (4)  Acupressure ;  (5)  Local  pressure ; 
{6)  Pressure  at  a  distance,  either  digital,  by  tourniquet,  or  by  extreme 
flexion ;  (7)  Cautery  ;  (8)  Styptics  ;  (9)  Hot  water ;  (10)  Cold ;  (11)  Ele- 
vation. Of  these  the  three  first  are  employed  infinitely  more  often  than 
the  rest. 

The  object  which  we  always  have  in  view  is  rapid  healing  of  the 
wound,  and  those  methods  which  least  interfere  with  this  will  be  the 
safest  and  best. 

1.  ligature.  Mode  of  application. — Two  eases  may  occur  : — 1.  An 
artery  has  to  be  tied  upon  the  surface  of  a  stump  or  similar  wound. 
2.  The  artery  has  been  wounded  in  its  continuity  or  divided.    In  the 


Fig.  142.— Assalini's  forceps. 

latter  case  ligatures  must  be  applied  above  and  below  the  wound,  or  to 
both  ends  as  described  in  the  chapter  on  4  Ligature  of  Arteries.' 

In  the  first  case,  the  end  of  the  artery  must  be  seized  with  a  pair  of 
artery  forceps  (Fig.  142)  and  drawn  a  little  from  its  sheath  if  it  be  of  any 
size  ;  the  ligature  is  then  tied  firmly  round  it 
with  a  reef-knot.  The  ligature  is  left  long  or  cut 
short,  according  to  its  nature,  and  the  forceps 
are  loosed.  The  less  tissue  included  with  the 
vessel,  the  better ;  but  with  small  arteries,  es- 
pecially in  aseptic  wounds,  the  inclusion  of  a 
little  tissue  is  not  of  much  importance,  and 
frequently  it  cannot  be  avoided  when  the  vessel 
is  retracted.  In  some  cases  of  this  kind  it  is 
recommended  to  pass  a  threaded  needle  at  some 
depth  through  this  tissue,  round  the  bleeding- 
point,  and  tie  up  all  that  it  includes ;  or  to 
pass  a  tenaculum  through  or  near  the  vessel, 
and  raise  it  and  the  surrounding  tissues  for 
the  ligature ;  but  these  plans  are  clumsy  and 
bad,  and  should,  if  possible,  be  avoided. 

The  effects  and  results  of  ligature  -  -When  fxG>  143_  _Tlie  effects  of 
a  thread  is  tied  tightly  round  an  artery,  it  is    ligature'upon  an  artery, 
felt  to  sink  a  little  into  the  substance  of  its  wall. 

If  the  vessel  is  now  laid  open,  as  in  Fig.  143,  it  is  found  that  the  ligature 
has  divided  the  inner  and  middle  coats,  retaining  in  its  knot  a  complete 
ring  of  the  tough  adventitia  ;  the  divided  coats  are  turned  in  to  the 
lumen  of  the  vessel,  and  puckered  up  closely  into  a  short  cone.  Stasis 
occurs  up  to  the  nearest  collateral,  and,  as  a  rule,  an  internal  clot  forms 
up  to  this  level.  The  artery  contracts  upon  it,  its  base  becomes  infil- 
trated with  cells,  and  these  ultimately  form  vascular  connective  tissue, 
exactly  as  has  been  described  at  p.  29.  But  the  formation  of  an  internal 
clot  is  not  constant,  and  does  not  occur  in  a  good  many  aseptic  cases. 
It  was  formerly  regarded  as  a  great  safeguard  against  haemorrhage,  and 
spots  most  free  from  branches  were  chosen  for  tiie  ligature  of  arteries 
in  their  continuity  in  order  that  movement  of  the  blood  should  not 
interfere  with  the  development  of  a  long  internal  clot.    Doubtless  it 
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did  act  as  an  elastic  buffer,  and  lessened  the  force  with  which  the  blood 
was  thrown  against  the  end  of  the  artery ;  and  this  was  a  matter  of 
much  importance  in  the  days  of  septic  ligatures,  which  had  to  cut  their 
way  through  the  vessel  as  follows. 

Septic  ligature.—  Ten  or  twelve  years  ago,  all  vessels  on  the  face  of 
a  stump  were  tied  with  stout  hempen  threads ;  one  end  was  cut  off,  and 
the  other  brought  out  through  the  wound ;  on  the  main  artery  both  ends 
were  left.  Experience  showed  that  these  ligatures  '  cut  through '  in  5 
to  30  days,  according  to  the  size  of  the  vessel,  and  the  amount  of  tissue 
included  with  it ;  consequently,  after  a  proper  time  had  elapsed,  the 
threads  were  tugged  at  daily  to  see  if  they  were  loose,  and  in  some 
cases  a  strong  pull  was  ultimately  required  to  remove  them.  Until  they 
came  away,  the  strands  of  ligatures  hung  out  at  the  corners  of  the 
wounds,  affording  a  poor,  but  the  only,  means  of  drainage  provided.  As 
foreign  bodies  they  necessarily  prevented  union  ;  but,  becoming  soaked 
in  septic  wound  fluids,  they  kept  these  irritants  constantly  applied  to 
the  very  end  of  the  artery,  and  lower  down  acted  as  setons.  The  piece 
of  outer  coat  included  in  the  knot  was  killed  by  pressure,  and  was  cast 
off  by  a  process  of  ulceration  and  suppuration,  like  any  other  septic 
slough.  With  a  septic  suppurative  inflammation  going  on  about  the 
end  of  the  artery,  tending  to  destroy  its  sheath  and  vascular  supply, 
softening  its  tissues,  preventing  organisation  of  the  lymph  thrown  out, 
and  often  infecting  the  internal  clot,  rendering  it  soft  and  friable  ;  and, 
besides  all  this,  with  the  daily  disturbance  of  the  reparative  processes  by 
pulling  on  the  ligatures,  is  it  any  wonder  that  to  the  impossibility  of 
complete  primary  union,  frequent  secondary  hemorrhage  had  to  be  added 
as  a  fault  of  the  ligature  ?  Its  defects  were  too  manifest  to  be  over- 
looked, and  thoughtful  surgeons  sought  in  many  ways  to  overcome  them. 
The  hemp  ligature  prevented  union  by  its  simple  presence  ;  even  when 
thoroughly  waxed,  to  render  it  non-absorbent,  it  served  to  conduct 
septic  fluids  to  the  end  of  the  artery,  and  prevented  tissues  about  it 
from  healing  over  it ;  if  cut  short,  either  the  wound  did  not  heal  until 
the  knot  and  included  bit  of  artery  were  eliminated,  or  the  wound 
healed,  and  an  abscess,  due  to  the  presence  of  the  septic  knot,  formed, 
burst,  and  cast  out  the  irritant.  An  ideal  ligature  should  admit  of 
being  cut  short,  should  heal  in,  and  should  then  cause  no  injurious 
irritation.  It  was  early  seen  that  the  latter  result  would  be  best 
attained  by  employing  a  material  which  would  be  more  or  less  quickly 
absorbed,  and  experiments  were  made  with  several  animal  structures, 
such  as  silk,  silk-worm  gut,  and  catgut.  Every  now  and  again  a  success 
was  recorded,  the  ligature  being  unusually  clean,  and  the  wound  healing 
rapidly  round  it ;  but  generally  they  did  not  prove  satisfactory.  The 
chief  reason  was  that  the  wounds  in  which  they  were  applied  became 
septic  and  suppurated,  and  the  nooses  round  the  vessels  were  conse- 
quently rendered  strongly  irritant,  and  their  absorption  or  encapsu- 
lation by  living  cells  was  thus  prevented  ;  and  even  prepared  catgut  under 
such  conditions  would  rapidly  soften  and  lose  its  hold. 

Aseptic  ligature. — The  attainment  of  ideal  success  in  the  all-impor- 
tant matter  of  ligature  is  therefore  one  of  the  triumphs  of  aseptic  surgery. 
Lister,  by  a  beautiful  series  of  experiments  and  observations,  worked  out 
a  process  by  which  catgut  could  be  so  prepared  as  to  resist  the  softening- 
influence  of  the  aseptic  fluids  of  the  body,  and  to  retain  its  hold  upon 
an  artery  long  enough  to  ensure,  almost  certainly,  its  sound  occlusion  ; 
ultimately  in  an  aseptic  wound  it  is  gradually  eroded  from  the  surface 
by  leucocytes  which  surround  it,  and  themselves  develop  into  fibrous 
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tissue.  This  4  carbolised  catgut '  was  kept  in  carbolic  oil,  and  was 
consequently  difficult  to  carry  about.  More  recently  Lister  lias  intro- 
duced the  '  chromic  sulphurous  catgut,'  which  is  kept  in  the  dry  state, 
and  requires  simply  a  few  minutes'  soaking  in  some  antiseptic  lotion  to 
soften  it  sufficiently  to  knot  well ;  nothing  could  be  more  convenient. 

The  essence  of  the  aseptic  ligature  is  that  we  have  in  it  the  minimum 
of  irritation ;  the  artery  is  occluded  and  held  by  the  thread ;  usually, 
though  not  always,  its  inner  coats  are  divided,  but  it  is  sufficiently  injured 
to  cause  its  vessels  to  pour  out  the  usual  coagulable  exudation,  rich  in 
leucocytes,  which  seals  the  end  of  the  cone  into  which  the  vessel  is 
puckered.  Being  exposed  to  no  further  irritation,  the  lymph  quickly 
becomes  vascularised  and  develops  into  strong  connective  tissue.  There 
is  of  course  no  suppuration,  the  arterial  walls  are  not  softened,  their 
blood-supply  is  interfered  with  only  by  the  passage  of  the  ligature.  The 
internal  clot  under  these  circumstances  seems  superfluous  and,  as  a 
matter  of  fact,  is  often  absent  (Baumgarten) ;  being  in  no  way  dependent 
upon  it  for  successful  closure  of  the  vessel,  we  can,  with  asepsis,  dis- 
regard the  proximity  of  collateral  branches.  The  piece  of  artery  in- 
cluded in  the  ligature  is  probably  killed,  but  is  even  less  irritant  than 
the  catgut ;  and  although  in  ligature  upon  the  face  of  a  wound  the  bit  of 
vessel  beyond  the  thread  is  cut  off  from  all  blood  supply,  yet  it  probably 
does  not  die.  Sections  made  weeks  after  aseptic  ligature  show  it 
still  present  with  its  lumen  full  of  connective  tissue  ;  and  a  band  of  the 
same  tissue  occupies  the  place  of  the  ligature  and  its  included  adventitia  ; 
the  end  of  the  vessel  beyond  the  thread  seems  to  derive  nourishment 
from  the  fluids  by  which  it  is  surrounded,  until  fresh  communications 
between  its  vessels  and  those  of  granulation  tissue  are  established. 
Consequently,  we  see  that  an  aseptic  ligature  does  not  cut  through  the 
artery ;  the  portion  which  is  included  in  the  noose  is  not  cast  off. 
Lastly,  the  wound  heals  uninterruptedly,  and  complete  healing  is  the 
only  sure  guarantee  against  haemorrhage. 

If  catgut  is  not  well  prepared,  or  if  it  is  used  in  septic  wounds,  it 
softens  quickly,  its  knot  loosens,  and  it  may  not  hold  long  enough  for 
the  occlusion  of  large  arteries  ;  indeed,  this  has  apparently  happened 
with  really  good  catgut  in  an  aseptic  wound.  Consequently  for  tying 
large  vessels  in  their  continuity,  silk,  soaked  for  24  hours  in  1  in  20 
•carbolic,  is  very  generally  used.  It  heals  in  as  readily  as  catgut,  but  is 
very  slow  in  undergoing  absorption,  if  indeed  this  is  possible.  After 
many  weeks,  a  section  shows  numerous  cells,  and  usually  some  giant- 
cells  round  and  between  the  fibres  of  the  ligature — signs  of  chronic 
inflammation.  In  the  great  majority  of  eases  all  goes  well ;  but  a  few 
cases  of  abscess  after  some  weeks  and  elimination  of  the  noose  are  on 
xecord. 

The  tendons  of  the  kangaroo's  tail,  portions  of  the  sciatic  nerve  of 
the  calf,  and  other  structures  rendered  aseptic  have  been  and  are  em- 
ployed as  ligatures ;  the  kangaroo-tendon  is  more  enduring  than  cat- 
gut. 

With  the  idea  of  leaving  the  vessel-wall  still  stronger  than  it  is  after 
division  of  its  inner  coats,  B.  Barwell  has  introduced  a  flat,  ribbon-like 
ligature,  about  one-eighth  inch  broad,  made  by  cutting  spirally  the 
middle  coat  of  an  ox-aorta.  The  strips  are  kept  dry  and  soaked  fifteen 
minutes  in  1  in  20  carbolic  lotion  before  use ;  they  do  not  divide  the 
inner  coats,  but  maintain  their  hold  for  a  considerable  time  after  they 
have  healed  in,  which  they  readily  do.  After  twenty  months,  the  knot 
and  loose  ends  of  a  ligature  on  the  carotid  seemed  little  reduced  in 
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thickness  and  were  opaque  yellow ;  round  the  vessel,  and  closely  united 
with  its  wall,  was  a  thin  tense -looking  band,  perhaps  one-tenth  the 
original  ligature ;  the  whole  was  covered  by  delicate  membranous 
connective  tissue  movable  over  it,  and  there  was  no  naked-eye  sign  of 
irritation. 

Every  now  and  again  we  meet  with  arteries  so  degenerate,  or  situate 
in  such  soft  tissue,  that  a  ligature  cuts  through  them.  The  slighter 
cases  may  be  dealt  with  by  using  a  somewhat  thicker  ligature  than 
usual  and  tying  less  tightly,  or  by  including  a  good  deal  of  tissue  with  a 
needle  ;  but  it  may  be  necessary  to  resort  to  other  methods — torsion, 
acupressure,  cautery,  &c. 

As  to  the  size  of  the  ligature  to  be  ordinarily  employed,  it  must  of 
course  be  strong  enough  to  resist  the  strain  put  upon  it  in  tying ;  given 
this,  the  thinner  it  is,  the  less  irritation  does  it  cause,  and  the  more 
slowly  does  it  cut  through  in  septic  cases.  The  chromic  catgut  ordinarily 
used  is  very  thin. 

2.  Torsion  is  the  only  rival  of  the  ligature,  and  apparently  deserves 
to  rank  equal  with  it.    At  Guy's  Hospital  it  is  always  used  instead  of  the 
ligature  for  securing  vessels  on  the  face  of 
wounds.   There  are  two  ways  of  doing  it — ■ 
viz.,  unlimited  torsion,  which  is  that  usually 
employed,  performed  by  drawing  out  the 
vessel  from  its  sheath  by  a  single  pair  of 
broad -'pointed  torsion-forceps,   and  then 
twisting  it  round  as  far  as  its  natural  con- 
nections will  allow,  or,  as  some  prefer, 
until  the  end  comes  off ;  and  limited  tor- 
sion, performed  by  drawing  out  the  vessel, 
fixing  it  by  one  pair  of  forceps  a  quarter  or 
half  an  inch  from  the  end,  and  then  with 
another  pair  twisting  the  end  round  till 
it  does  not  untwist  itself.     The  effect  of 
torsion  is  very  similar  to  that  of  tearing. 
The  inner  and  middle  coats  are  torn  and 
invaginated  more  and  more  into  the  lumen 
of  the  tube  as  the  adventitia  is  twisted 
round  and  round,  and  the  end  of  the  artery 
assumes  a  conical  shape.    The  adventitia 
does  not  untwist,  and,  assisted  by  the  inva- 
ginated coats,  opposes  ample  resistance  to 
the  blood  wave.    The  twisted  end  of  the 
artery  is  killed  and  cut  off  from  all  blood 
supply,  like  the  bit  beyond  a  ligature  ;  and 
Fia.  144.— The  effects  of  torsion  doubtless  behaves  similarly  in  an  aseptic 
Z  aJraSFi  I5S$  woun«-     In  •  septic  wound  it  would  be- 
«&c,  Med.  Chir.  Trans.,  vol.  ii.)   come  septic  and  tend  to  irritate.    But  it 
unlimited  torsion  is  done  and  the  end  re- 
moved, scarcely  any  dead  tissue  is  left  on  the  end  of  the  artery.  This 
method  then  obviously  has  as  great  advantages  over  the  septic  ligature 
as  the  aseptic  ligature  has ;  only  a  pair  of  forceps  is  required  to  twist 
a  vessel ;  but  with  torsion  it  is  often  more  difficult  to  arrest  the 
bleeding  from  indefinite  points  at  which  retracted  vessels  probably 
lie. 

Secondary  haemorrhage  is  said  to  be  very  rare  after  torsion  properly 
done  ;  and  Bryant  states  that  he  has  found  no  special  difficulty  in 
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dealing  with  degenerate  arteries,  in  which  cases  he  seizes  as  much  of 
the  surrounding  connective  tissue  as  possible,  and  twists  that  into  a 
conical  cap. 

3.  Forcipressure  means  the  seizing  of  the  end  of  an  artery  with  a 
pair  of  forceps  having  serrated  blades  worked  by  scissor -handles  pro- 
vided with  a  catch,  so  that  the  instrument  can  be  clamped  on  and  left 
hanging.  When  removed  after  a  few  minutes,  no  bleeding  will  occur 
from  the  smaller  vessels,  the  portion  gripped  having  been  welded  into  a 
mass  sufficiently  solid  to  resist  the  blood-pressure.  It  is  by  the  use  of 
several  of  Sir  Spencer  Wells'  forcipressure  forceps  to  clamp  vessel  after 
vessel  as  they  are  divided,  that  we  are  enabled  to  operate  with  a  dry 
wound,  even  when  the  circulation  cannot  be  controlled,  and  so  effectually 
to  prevent  escape  of  blood  into  the  peritoneum  in  operations  opening  its 
cavity.  Another  use  of  the  forceps  is  to  seize  a  bleeding  point  too  deep 
for  the  easy  application  of  a  ligature,  e.g.  in  the  palm, 
high  in  the  axilla,  or  in  a  lithotomy  wound.  They 
may  be  left  on  for  several  hours. 

Formerly  small  bull-dog  clips  and  serrefines  (Fig. 
145)  were  sometimes  used  temporarily  to  close  bleed- 
ing vessels. 

4.  Acupressure  was  proposed  by  the  late  Sir  J.  Y. 
Simpson,  as  a  means  of  avoiding  the  above-men- 
tioned disadvantages  of  the  common  ligature.  To  this 
end  Simpson  proposed — first,  to  employ  metallic  in- 
stead of  textile  substances  ;  and  secondly,  to  use  them  fig.  145.— Serrefme. 
in  such  a  way  as  allows  them  to  be  removed  at  will, 

so  soon  as  the  occlusion  of  the  artery  is  complete,  which  may  be  at  the 
end  of  48,  60,  or  120  hours,  according  to  the  size  of  the  vessel.  The 
first  method  of  employing  simple  acupressure  (Figs.  146,  147),  is  to  pass 
a  long  needle  through  one  of  the  flaps  of  a  wound,  in  such  a  way  that  it 


Fig.  146.  —  First  method  of    acupressure  ;  Fig.  147.— First  method  of  acis  - 

shows  the  outer  surface  of  a  flap  with  the  pressure,  seen  from  flap  sur  ■ 

needle  passed  through  it.  face  ;  shows  the  mouth  of  the 

artery  on  the  wound-surface, 
bridged  over  and  compressed. 


shall  compress  the  bleeding  artery,  as  we  fasten  the  stalk  of  a  flower 
to  the  coat  with  a  pin.  The  needle  (3  to  6  inches  in  length,  according 
to  the  depth  of  the  vessel)  may  in  some  cases  be  made  to  compress  the 
vessel  against  a  bone. 

In  the  second  metliod  of  acupressure,  a  small  sewing-needle  is  em- 
ployed, threaded  with  a  short  piece  of  inelastic  iron-wire,  by  which  it 
may  be  pulled  out.  A  long  pin  may  be  substituted.  This  is  dipped 
down  into  the  tissues  on  one  side,  then  raised  up  and  made  to  bridge 
over  the  vessel,  while  compressed  with  the  point  of  the  left  forefinger. 
(See  Fig.  148.) 
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In  the  third  method,  which  is  practically  the  hare-lip  suture,  the 
sewing-needle  is  passed  simply  behind  the  vessel,  and  a  noose  of  fine 
iron-wire  passed  over  the  point,  brought  over  the  vessel  tightly  enough 
to  close  it,  and  then  secured  with  a  slight  twist  round  the  eye-end  of 
the  needle.  When  the  operator  chooses,  he  can  pull  out  the  needle, 
and  then  the  wire-loop  follows  without  resistance.  The  wire  passed 
through  the  needle  should  be  distinguished  by  being  twisted,  or  in  some 
other  way 1  (Fig.  149).    Mr.  Wood  has  successfully  employed  this 


FlU.  148.— Second  method  of  acupressure.        FlQ.  149.— Third  method  of  acupressure. 

mode  in  bleeding  from  wounds  of  the  palmar  arch,  which  cannot  be 
controlled  by  a  compress  :  a  hare-lip  pin  is  passed  under  the  radial  or 
ulnar  artery,  or  both,  just  above  the  wrist,  and  a  piece  of  soft  silk  or 
lint,  instead  of  the  wire,  twisted  round  it  sufficiently  tightly  to  stop  the 
flow  of  blood  through  the  vessel.  The  pin  may  be  removed  in  a  day 
or  two  if  the  reparative  changes  in  the  wounds  have  sufficiently  ad- 
vanced to  seal  up  the  wounded  artery.  The  inclusion  of  the  ulnar 
nerve  in  the  acupressure  rarely  gives  rise  to  more  than  temporary  in- 
convenience. 

There  is  yet  a  fourth  method  of  acupressure :  the  point  of  a  needle 
is  stuck  into  the  tissues  close  to  the  mouth  of  the  bleeding  vessels ;  the 
handle  is  then  carried  through  half  a  circle  or  more,  so  as^to  close 
the  mouth  by  twisting ;  and  the  point  is  then  pushed  on  further  into 
the  tissues.  There  are  many  other  means  of  using  needles,  which  the 
surgeon's  ingenuity  will  suggest.  When  several  oozing  points  are  close 
together,  they  may  be  compressed  for  some  hours  by  a  needle  and  loop 
of  wire. 

Acupressure  controls  hemorrhage  whilst  closure  of  the  divided  or 
wounded  artery  goes  on  in  the  ordinary  way.  Even  in  septic  wounds  the 
absence  of  a  septic  ligature,  leading  right  up  to  the  vessel  and  preventing 
union  round  it,  is  an  immense  advantage,  and  excellent  results  have  been 
obtained  by  the  method.  But  it  is  now  used  only  in  exceptional  cases, 
such  as  that  of  haemorrhage  from  the  palm  above  noted,  being  more 
troublesome  and  less  certain  than  aseptic  ligature  or  torsion.  Acu- 
pressure seems  very  applicable  to  degenerate  vessels. 

5.  Local  pressure  follows  most  naturally  upon  acupressure.  By  its 
means  we  endeavour  to  close  the  end  of  the  vessel  and  prevent  the  issue 
of  blood  until  the  vessel  is  well  closed,  chiefly  by  contraction,  retraction, 
and  clotting.  It  is  employed  to  check  bleeding  from  wounded  arteries, 
e.g.  temporal  or  occipital,  lying  immediately  over  bones  ;  in  cases  of 
vessels  (vertebral  or  deep  palmar  arch)  lying  deeply  among  important 
structures,  which  it  is  important  not  to  wound  or  disturb  ;  and,  lastly, 

1  See  Sir  J.  Y.  Simpson's  original  papers  in  the  Med.  Times  and  Gaz.,  January  18G4  ; 
and  Dr.  Joseph  Hutchison's  Trize  Essay  on  Acupressure,  Albany,  U.S.,  1869. 
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in  cases  of  hemorrhage  where  it  is  impossible  to  tie  either  on  account 
of  the  impossibility  of  controlling  the  bleeding  temporarily  during  the 
operation  (e.g.  great  vessels  at  root  of  neck),  or  because  the  bleeding 
points  are  many,  or  cannot  be  reached  and  otherwise  treated  (nose, 
rectum,  vagina).  In  the  latter  cases  plugging  is  resorted  to  :  an  india- 
rubber  bag  is  introduced  and  blown  up,  or  a  fold  of  muslin  is  pushed 
into  the  cavity  and  filled  with  sponges,  lint,  or  wool,  or  the  openings  of 
the  cavity  are  stopped,  blood  fills  the  cavity,  and  by  its  pressure  prevents- 
further  bleeding ;  the  vessels  are  usually  small  and  the  result  of  this 
blindly-used  force  satisfactory.  In  cases  of  punctured  wound  the  gradu- 
ated compress  is  generally  used.  The  results  of  this  treatment  as 
ordinarily  employed,  in  wounds  of  the  deep  palmar  arch,  are  often 
disastrous.  The  compress  is  made  of  circles  of  lint  placed  one  on  top 
of  the  other,  and  fastened  by  a  stitch  through  their  centres  ;  the  first 
circle  is  about  the  size  of  a  sixpence,  and  often  made  of  a  bit  of  cork, 
the  last  is  as  big  as  half-a-crown,  and  the  pad  is  an  inch  or  so  thick. 
To  apply  it,  the  fingers  are  carefully  bandaged,  and  the  hand  and  fore- 
Arm  fixed  on  a  back  splint,  whilst  the  bleeding  has  been  checked  by 
local  pressure ;  but  now  the  brachial  is  controlled,  the  wound  thoroughly 
dried,  the  small  end  of  the  compress  is  placed  in  or  over  the  wound,  and 
pressed  down  firmly  by  a  bandage  passing  round  it  and  the  splint ; 
lastly,  the  elbow  is  strongly  flexed,  and  the  forearm  and  arm  connected 
by  a  fig. -8  bandage.  It  is  left  undisturbed  for  two  or  three  days,  or 
longer,  unless  complications  necessitate  its  rsmoval.  When  danger  of 
haemorrhage  is  thought  to  be  over,  the  bandage  is  loosened,  but  the  com- 
press is  allowed  to  come  away  of  itself.  Too  often  bleeding  recurs,  the  parts 
pressed  upon  slough,  the  wound  gets  very  foul,  and  septic  inflammation 
burrows  widely  among  the  tendons  of  the  palm  and  wrist,  perhaps 
invading  even  the  carpal  joints.  These  complications  are  best  prevented 
by  avoiding  the  compress,  using  instead,  if  possible,  forcipressure,  acu- 
pressure, or  pressure  at  a  distance. 

If  it  must  be  used,  apply  it  as  above,  paying  attention  to  the  follow- 
ing points:  1.  The  pressure  in  even  a  largish  artery  is  not  high,  and 
that  in  the  deep  palmar  arch  is  easily  overcome  by  force  accurately 
applied  ;  but  force  sufficient  to  empty  the  deep  arch  will  certainly  empty 
all  vessels  superficial  to  it,  and  therefore,  to  avoid  sloughing,  and  to 
permit  healing,  must  not  be  continued  for  more  than  twelve  hours  ; 
after  this  time  the  bandage  should  be  relaxed.  2.  As  the  bleeding  comes 
from  a  small  point,  to  apply  pressure  accurately  to  this  it  is  necessary 
that  the  compress  shall  have  a  fine  point,  and  this  will  reduce  the 
tendency  to  cause  sloughing.  3.  In  cases  in  which  it  is  possible  that 
the  vessel  is  only  wounded,  not  divided,  put  in  a  knife  and  divide  it 
completely,  unless  this  would  be  dangerous  to  important  structures. 
4.  Render  and  keep  the  part  aseptic,  dusting  it  with  iodoform  after  dis- 
infection. To  meet  this  and  other  ends,  it  is  better  not  to  endeavour  to 
insert  the  compress  into  the  wound,  but  to  plug  the  latter  carefully  from 
the  very  bottom  with  gauze  or  sponge,  and  to  place  a  fine-pointed  com- 
press on  top  of  this. 

In  some  cases  it  is  impossible  to  apply  compression  in  any  way  other 
than  by  the  fingers  of  the  operator  and  his  assistants,  relieving  each 
other  at  regular  intervals  till  bleeding  ceases.  This  is  termed  '  local 
digital  compression,'  and  has  often  saved  life. 

This  is  perhaps  the  best  place  to  mention  a  valuable  plan  in ca^es  of 
bleeding  from  canals  in  bone,  that  of  plugging  the  canal.    Thus  a 
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rounded  match-handle  stuck  into  the  posterior  palatine  canal  is  said  to^ 
have  saved  life  after  the  operation  for  cleft  palate.  In  aseptic  cases 
a  bit  of  gauze,  wool,  or  catgut  may  be  pushed  tightly  into  the 
orifice. 

5.  Pressure  at  a  distance. — This  is  practised  upon  the  main  artery 
above  the  wound,  in  order  that  clotting,  &c,  may  occur  whilst  the  direct 
current  is  checked.  The  pressure  may  be  made  by  the  finger,  by  a 
special  tourniquet  (e.g.  Signoroni's),  or,  at  the  elbow  and  knee,  by  extreme 
flexion.  The  method  is  not  suited  to  deal  with  severe  cases,  but  may  be 
a  useful  auxiliary. 

6.  The  cautery  may  be  used  to  close  even  large  arteries.  When  a 
cautery  iron  is  pressed  against  the  open  end  of  such  a  vessel,  it  shrivels 
up  into  an  adherent  eschar  which  will  resist  the  blood- wave  stoutly. 
But  such  a  mass  of  dead  tissue  is  an  excellent  absorbent  of  putrid 
poisons  and  products,  and  consequently,  in  septic  cases,  irritation  is 
likely  to  interfere  with  the  formation  of  a  firm  internal  clot  and  sound 
connective  tissue.  Secondary  hemorrhage  is  accordingly  common  after 
such  use  of  the  cautery,  and  occurs  when  the  sloughs  separate,  about 
the  end  of  the  first  week.  It  is  now  never  employed  upon  large 
vessels,  but  is  found  most  useful  in  checking  bleeding  from  small 
vessels  in  any  soft,  lacerable  tissue  in  which  ligature  or  torsion  is  im- 
possible. 

The  most  useful  form  of  cautery  is  Paquelin's  hollow  cautery-knife, 
which  is  first  heated  to  redness  in  a  spirit  flame  and  then  kept  hot  by 
the  combustion  of  benzol  vapour  blown  down  it  by  a  ball-syringe.  This 
knife  is  used  to  perform  operations  in  which  avoidance  of  haemorrhage 
is  important,  and  those  who  fear  bleeding  employ  it  frequently  in  spite 
of  the  facts  that  it  leaves  a  surface  which  must  heal  by  granulation, 
which  is  highly  absorbent,  and  upon  which  it  is  hard  to  detect  bits  of 
new-growth  left  behind.  When  used  bright  red  it  cuts  almost  like  a 
knife,  and  even  small  arteries  bleed  ;  to  check  hemorrhage  it  must  be 
used  slowly  and  dull  red  or  black,  and  the  part  to  which  it  is  applied 
should  be  dried. 

7.  Styptics  are  substances  which  coagulate  the  blood  or  induce  strong 
contraction  of  vessels,  or  act  in  both  ways.  Solid  perchloride  of  iron  or 
the  strong  liquor  on  wool  or  lint,  solid  alum  or  a  saturated  solution, 
solid  nitrate  of  silver,  the  powdered  matico-leaf ,  and  turpentine,  are  the 
best.  The  latter  is  potent,  but  excites  much  inflammation  ;  all  interfere 
with  union  by  first  intention,  so  they  should  be  avoided  when  this  is 
wished  for.  Perchloride  of  iron  is  the  one  usually  employed  ;  if  im- 
properly used  it  makes  a  dreadful  mess  of  a  part,  and  renders  subsequent 
treatment  difficult.  To  apply  it  or  any  styptic,  dry  the  bleeding  point 
thoroughly,  if  possible  whilst  the  circulation  is  controlled  above,  then 
gently  press  on  the  spot  a  bit  of  wool  well  moistened  (not  wet)  with 
perchloride  solution  ;  after  two  or  three  minutes  relax  the  pressure, 
and  a  little  later  allow  the  circulation  to  go  on.  Let  the  wool  separate 
naturally. 

8.  Hot  water,  or  an  antiseptic  lotion  so  hot  that  the  hand  can  only 
just  bear  it,  is  probably  the  best  means  we  have  of  checking  bleeding  from 
small  vessels  and  general  oozing.  It  must  be  applied  with  a  sponge.  It 
does  not  prevent  primary  union. 

9.  Cold. — Ice  or  iced  water  or  lotion  is  applied  directly  to  the  bleeding 
part  or  to  some  neighbouring  part,  as  the  face  in  epistaxis,  when  it  acts 
reflexly.    It  generally  acts  speedily  ;  but  in  haemophilia,  cold  irrigation 
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is  required.  It  causes  strong  contraction  of  the  vessels  and  of  the  sur- 
rounding tissues,  and  is  of  value  chiefly  in  general  oozing. 

10.  Elevation  of  a  limb  causes  marked  contraction  of  its  arteries,, 
and  is  a  useful  adjunct  in  all  forms  of  bleeding  which  are  not  perfectly 
controlled.    It  frequently  suffices  to  stop  venous  or  capillary  bleeding. 

The  effects  of  loss  of  blood. 

These  are  the  more  intense  the  larger  the  quantity  lost  and  the  more 
rapidly  it  is  poured  out.  Fatal  syncope  may  be  quickly  induced  ;  short 
of  this,  symptoms  of  more  or  less  intense  shock  appear.  In  acute 
losses  patients  not  uncommonly  lose  their  sight  entirely  or  partially, 
and  they  often  complain  much  of  thirst.  (Edema  of  extremities  is 
common  in  bad  cases.    Dry  gangrene  may  result  (p.  56). 

The  quantity  of  blood  which  may  be  lost  in  repeated  small  or  even 
considerable  bleedings  is  astonishing,  the  patient  being  reduced  to  a 
state  of  the  most  profound  weakness  and  anaemia.  The  anaemia  may- 
be very  persistent. 

Women  bear  such  loss  of  blood  better  than  men ;  young  children 
and  old  people,  on  the  other  hand,  suffer  severely  from  slight  haemor- 
rhage. 

Treatment. — In  acute  cases  the  patient  must  be  placed  on  a  flat 
mattress  without  any  pillow  ;  the  limbs,  especially  the  lower  ones,  should 
be  raised  to  facilitate  the  return  of  blood  fiom  them  ;  and  it  may  be 
necessary  for  a  time  to  compress  their  main  arteries,  or  even  to  apply 
Esmarch's  bandage  to  them,  in  order  to  supply  the  brain  with  blood. 
Dr.  Sainsbury  has  suggested  the  use  of  digitalis  and  ergotin  in  these 
cases,  with  the  idea  of  slowing  and  steadying  the  heart's  action,  and,  at 
the  same  time,  of  diminishing  the  capacity  of  the  vascular  system  ;  and 
the  suggestion  would  seem  to  be  a  very  valuable  one.  In  extreme 
cases,  in  which  life  is  in  great  danger,  transfusion  of  blood  should  be 
resorted  to  (see  '  Minor  Operations'). 

The  temperature  must  be  kept  up  by  warm  coverings  and  hot 
bottles  ;  fluid  food  should  be  given  frequently  by  spoonfuls  ;  a  little  ice 
may  be  allowed  for  thirst ;  and  great  restlessness  may  be  met  by  small 
doses  of  opium  every  three  or  four  hours. 

In  chronic  anaemia,  the  haemorrhage  having  ceased,  warmth,  careful 
feeding — the  diet  being  simple,  nutritious,  and  given  in  frequent  small 
doses  fresh  air,  and  plenty  of  sunlight  are  most  important.  Some  pre- 
paration of  iron  may  be  administered,  and  usually  it  must  be  a  mild 
one  at  first. 

In  cases  of  haemorrhage  which  it  is  difficult  to  restrain  by  ligature 
or  otherwise,  e.g.  intra-abdominal,  it  is  necessary  to  keep  the  patient 
recumbent  and  very  quiet-  administering  opium,  if  necessary — and  to- 
combat  shock  most  cautiously.  We  must  always  remember  that  in 
internal  haemorrhage  the  patient's  best  chance  lies  in  a  long  period  of 
weak  heart-action ;  it  is  our  business  to  prevent  it  stopping,  if  we  can,, 
but  not  to  excite  it.   Stimulants,  therefore,  must  be  very  carefully  used- 

Primary,  intermediary,  and  secondary  haemorrhage. 

Haemorrhage  may  occur  at  the  time  of  infliction  of  the  injury,  and  i& 
then  called  primary  ;  or  it  may  come  on  later,  when  it  is  termed 
secondary.  Most  surgeons  make  a  third  variety — reactionary  or  inter- 
mediary— said,  arbitrarily,  to  occur  within  24  hours  of  the  injury,  and 
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to  be  due  to  recovery  of  the  heart  from  shock.  For  purposes  of  treat- 
ment this  variety  may  be  considered  with  primary  haemorrhage  ;  the 
only  difference  being  that  in  the  latter  case  the  wound  is  open,  and  the 
vessel  more  or  less  accessible,  whilst  in  the  former  the  wound,  as  a  rule, 
has  to  be  opened  up  and  clot  turned  out  to  expose  the  artery.  Secondary 
haemorrhage,  on  the  other  hand,  differs  in  its  aetiology  and  pathology, 
and  to  some  extent  in  the  laws  which  govern  its  treatment. 
Rules  in  the  treatment  of  primary  haemorrhage; — 

1.  If  a  case  is  not  bleeding  when  seen,  no  matter  how  great  the  loss 
of  blood  may  have  been  immediately  after  the  infliction  of  the  wound, 
do  not  endeavour  to  tie,  or  otherwise  deal  tuith,  the  injured  vessel. 
Dress  the  wound  antiseptically  with  moderate  pressure,  and  provide 
for  rest.  The  reason  for  this  rule  is  that  a  wound  of  a  compara- 
tively small  artery,  especially  when  cut  close  to  its  origin,  may  yield  a 
very  large  quantity  of  blood  ;  but  when  faintness  comes  on,  haemorrhage 
will  cease,  and  may  not  recur  ;  it  will  be  time  enough  to  operate  should 
it  do  so.  Guthrie  quotes  a  case  of  ligature  of  the  external  iliac  for 
haemorrhage  and  haematoma,  due,  it  was  supposed,  to  wound  of  the 
femoral ;  the  man  died  of  peritonitis,  and  it  was  found  that  a  superficial 
branch  of  the  femoral  had  been  wounded  one  inch  from  its  origin. 

2.  The  most  important  rule  of  all  is,  always  deal  with  the  bleeding 
point.  The  slightest  thought  will  show  any  one  who  knows  with  what 
ease  blood  finds  its  way  by  collateral  channels  past  an  obstruction  in 
the  arterial  system  that  this  is  the  only  safe  method.  A  ligature  applied 
at  such  a  distance  from  a  bleeding  point  that  a  branch  intervenes 
between  them  may  permanently  arrest  the  bleeding  for  which  it  is 
applied,  i.e.  firm  clotting  may  close  the  opening  before  the  diverted 
stream  again  finds  its  way  strongly  into  the  original  channel ;  but  there 
is  no  security  thai  it  ivill  do  so.  When  the  anastomosis  is  free,  as  in 
the  forearm  and  hand,  bleeding  may  recur  immediately  after  the  opera- 
tion of  ligature  at  a  distance  ;  but  more  commonly  the  recurrence  does 
not  take  place  for  hours  or  days. 

3.  When  an  artery  is  wounded  in  its  continuity  or  simply  divided 
(the  distal  part  not  being  removed)  it  must  be  secured  above  and  below 
the  wound.  The  argument  upon  which  this  rule  is  based  is  chiefly  that 
upon  which  the  second  rests,  viz.,  the  ease  with  which  blood  finds  its 
way  past  the  obstruction  into  the  main  channel  below  it.  We  have 
already  mentioned  (p.  335)  the  ill-understood  fact  that  secondary  haemor- 
rhage is  much  more  common  from  the  distal  end  of  a  divided  artery 
than  from  the  proximal,  and  that  in  the  lower  limb  the  blood  thus 
escaping  is  often  dark  and  flows  in  a  continuous  stream  ;  the  less 
completely  collateral  circulation  is  established,  the  more  venous  will  the 
haemorrhage  appear.  This  fact  is  a  further  warning  to  us  to  be  careful 
to  secure  the  distal  end,  which  at  the  time  of  the  operation  may, 
perhaps,  not  be  bleeding.  Of  course  no  branch  must  intervene  between 
the  ligatures  and  the  wound.  Formerly  the  Hunterian  operation  of 
ligature  at  a  distance  was  frequently  done  in  such  instances  and  with 
extremely  bad  results.  The  double  obstruction  of  ligature  and  wound 
frequently  prevented  the  re-establishment  of  circulation  in  the  distal 
parts  of  the  lower  limb,  and  it  mortified  ;  whilst  in  the  upper  limb, 
where  the  anastomosis  is  more  free,  haemorrhage  from  the  wound 
usually  recurred.  So  the  Hunterian  operation  exposed  the  patient  to 
two  great  dangers— gangrene  if  the  circulation  were  not  re-established, 
haemorrhage  if  it  were.  The  greater  ease  of  the  operation  at  a  seat  of 
election  doubtless  rendered  it  attractive  ;  but  the  raison  d'etreoi  ligature 
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at  a  distance  for  aneurysm  is  disease  of  the  artery  near  the  seat  of 
dilatation,  a  condition  which  does  not  hold  in  cases  of  wound.  Further, 
it  is  quite  possible  in  operating  at  a  distance  to  tie  a  trunk  which  has 
no  connection  with  the  bleeding  vessel ;  thus  in  wounds  of  the  upper 
part  of  the  back  of  the  neck  the  common  carotid  has  several  times  been 
tied  in  the  belief  that  the  occipital  was  wounded,  whereas  the  vertebral 
really  furnished  the  blood.  The  error  arose  primarily  from  the  sur- 
geon's forgetting  that  the  vertebral  does  not  enter  its  bony  canal  below 
the  sixth  transverse  process  ;  pressure  on  the  carotid  below  this  point 
(Chassaignac's  tubercle)  stopped  the  bleeding,  but  the  vertebral  was 
compressed  as  well  as  the  carotid.  Another  cause  of  failure  of  ligature 
at  a  distance  for  wound  is  high  division  or  unusual  distribution  of  the 
arteries ;  thus  an  enlarged  median  artery,  or  vas  aberrans  from  the  upper 
part  of  the  brachial  or  the  axillary,  opening  into  the  palmar  arch  has 
kept  up  haemorrhage  from  it  after  ligature  of  the  ulnar,  radial,  and 
brachial,  necessitating  finally  ligature  at  the  point. 

Wherever,  therefore,  primary  haemorrhage  is  occurring  from  a  wounded 
artery,  the  latter  must  be  secured  at  the  bleeding  point,  both  its 
ends  being  dealt  with  when  there  are  two ;  and  these  rules  are  to  be 
departed  from  only  after  a  determined  attempt  to  follow  them  has 
shown  the  impossibility  of  doing  so — except  in  the  case  of  the  internal 
maxillary  and  its  branches,  and  one  or  two  other  vessels,  which  it  is 
practically  impossible  to  reach. 

To  perform  the  operation  when  the  superficial  parts  do  not  gape 
sufficiently  to  allow  the  artery  to  be  seen,  as  in  a  punctured  wound, 
render  the  part  bloodless  and  control  the  circulation  whenever  this  is 
possible ;  then  introduce  a  probe  or  finger  into  the  wound,  and  taking  this 
as  the  guide,  carefully  divide  the  structures  in  the  line  which  will  give 
'the  freest  access  to  the  vessels  and  do  least  damage  to  the  muscles  or 
other  structures  of  the  part ;  keep  a  sharp  look-out  for  any  divided  vessel, 
probably  covered  by  clot,  until  the  level  of  some  large  known  artery  of 
the  region  is  reached  ;  then  if  no  wounded  vessel  has  been  discovered, 
slacken  the  tourniquet  and  watch  carefully  for  any  spirt  of  blood  which 
will  guide  to  the  injured  spot.  The  main  artery  should  now  be  taken 
by  an  assistant,  as  it  may  be  necessary  now  and  again  to  let  a  little  blood 
escape  as  a  guide  to  the  operator ;  and  oozing  may  have  to  be  checked 
by  hot  lotion  and  sponge  pressure  before  going  on  with  the  operation 
after  removal  of  the  elastic  band.  When  found,  the  bleeding  vessel  is 
treated  according  to  the  above  rules  by  one  or  other  of  the  methods 
described  at  p.  339  et  seg. 

We  do  not  of  course  mean  that  every  case  of  slight  primary  haemor- 
rhage requires  immediate  opening  up  of  the  wound  and  tying  or  twisting 
of  the  artery  ;  elevation,  cold,  well-applied  pressure,  &c,  will  deal  with 
many  such,  if  there  is  any  difficulty  in  at  once  picking  up  the  bleeding- 
vessel. 

Secondary  hemorrhage  :  its  pathology  and  treatment. 

Secondary  haemorrhage  may  occur  at  any  time  until  a  wound  has 
healed,  though  a  patient  may  be  regarded  as  safe  from  it  so  long  as  the 
wound  is  everywhere  covered  with  healthy  granulations,  whilst  he  is  in 
danger  so  long  as  the  end  of  the  artery  is  visible.  It  was  rare  before 
the  fourth  day,  most  common  about  the  time  of  separation  of  the  liga- 
tures in  the  days  of  the  old  hempen  thread,  and  it  has  become  quite  a 
rarity  since  the  practice  of  aseptic  surgery  has  become  general. 

Signs. — It  may  occur  in  one  sudden  and  perhaps  fatal  gush  ;  but 
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much  more  commonly,  small  discharges  of  blood  give  warning  of  what 
may  be  expected.  The  blood  may  be  bright  and  the  stream  jetting  and 
forcible,  or  dark  and  welling  up  in  a  continuous  stream  as  from  a  spring 
— in  the  latter  case  coming  from  the  distal  end  (p.  335). 

Its  immediate  causes  are  many,  but  they  may  probably  be  classed  in 
five  groups :  1.  Certain  general  conditions  under  which  repair  proceeds 
slowly  or  is  arrested,  and  of  these  the  chief  are  septicaemia  and  pyaemia. 
It  is,  however,  very  difficult  to  be  sure  how  much  of  the  arrest  is  due  to 
the  general  state  and  how  much  to  the  fermentative  processes  going 
on  in  the  wound.  2.  Straining,  rough  transport,  rough  handling,  &c,  may 
mechanically  burst  open  such  union  as  has  occurred.  3.  Formerly, 
when  the  tenaculum  was  used  to  pick  up  vessels,  secondary  haemorrhage 
was  sometimes  attributed  to  puncture  of  the  artery  above  the  point 
tied,  and  another  assigned  cause  was  wound  of  a  collateral  branch, 
which  soon  ceased  to  bleed  and  consequently  was  not  tied.  But  in 
either  case,  if  no  bleeding  occurred  until  after  the  intermediary  period, 
it  would  seem  likely  that  septic  inflammation  was  really  the  cause. 
Excessive  stripping  off  of  the  sheath  deprives  an  artery  of  its  blood- 
supply  ;  but  even  if  a  portion  of  it  died  there  would  almost  certainly  be 
no  haemorrhage  in  a  subcutaneous  injury.  Again,  when  the  ligature 
includes  a  quantity  of  tissue  besides  the  artery  and  has  to  cut  through, 
septic  suppuration  is  prolonged  about  the  end  of  the  vessel  and  produces 
its  usual  results  ;  hence  the  necessity  for  most  carefully  cleaning  an 
artery  before  passing  the  ligature,  especially  in  septic  cases.  4.  Disease 
of  the  arterial  coats,  atheromatous  or  calcareous,  will,  on  the  one  hand, 
prevent  the  retraction  and  contraction  which  favour  healing  and  render 
it  slow,  whilst,  on  the  other,  they  will  cause  the  ligature  to  cut  through 
rapidly ;  naturally,  haemorrhage  is  a  frequent  consequence.  5.  But  the 
great  cause  of  secondary  haemorrhage  is  excessive  inflammation  about 
the  end  of  the  artery,  which  prevents  healing  and  the  formation  of  firm 
clot,  softens  the  vessel  wall,  injures  its  vitality  and  perhaps  causes  it  to 
slough  by  destroying  its  blood-supply.  Such  inflammation  is  practically 
always  of  septic  origin ;  and,  consequently,  the  practice  of  aseptic  sur- 
gery has  almost  banished  secondary  haemorrhage.  Septic  cases,  how- 
ever— cases  of  phagedaena  and  hospital  gangrene,  and  of  casting  off 
septic  sloughs — must  still  occur ;  and  even  in  aseptic  wounds  secondary 
haemorrhage  must  be  regarded  as  possible  from  mechanical  injury, 
softening  and  loosening  of  a  badly  tied  or  ill-prepared  catgut  ligature,  or 
separation  of  an  atheromatous  or  calcareous  plaque ;  so  we  must  be 
ready  to  meet  it. 

Treatment. — The  main  rule  for  our  guidance  is  that  given  as  Eule  2, 
under  Primary  Haemorrhage  (p.  348) — always  seek  for  the  bleeding  point. 
Only  when  this  is  secured  can  the  condition  of  the  patient  be  regarded 
with  anything  like  satisfaction.  Ligature  at  a  distance  has  succeeded 
and  may  succeed  again  in  the  upper  limb,  but  in  the  lower  almost 
invariably  either  the  circulation  is  not  re-established  and  the  distal 
portion  becomes  gangrenous,  or  it  is  re-established  and  haemorrhage 
recurs.  In  the  case  of  a  stump,  the  danger  of  gangrene  from  a  ligature 
placed  on  the  main  trunk  a  short  distance  above  is  nil ;  here  we  have  to 
think  only  of  the  danger  of  recurrence  of  haemorrhage,  either  because 
a  freely  anastomosing  branch  is  present  between  the  ligature  and  the 
wound,  or  because  the  bleeding  vessel  springs  from  the  trunk  above  the 
ligature.  This  latter  danger  is,  however,  sufficiently  great  to  render  the 
practice  of  ligature  at  a  difitance  for  haemorrhage  from  a  stump  unjus- 
tiflable  until  the  flaps  have  been  separated,  clots  turned  out,  and  every 
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effort  has  failed  to  secure  the  bleeding  point.  The  greatest  diffi- 
culty will  arise  from  diffuse  suppuration  and  sloughing  of  the  stump, 
for  neither  forceps  nor  ligature  will  hold  upon  the  end  of  the  vessel.  In 
these  cases,  the  surgeon  may  endeavour  to  arrest  the  bleeding  by  press- 
ing a  cautery  against  the  end  of  the  artery,  but  in  such  a  stump  there 
would  then  be  great  liability  to  the  recurrence  of  haemorrhage  ;  it  is 
therefore  far  better  either  to  remove  with  knife  or  scissors  so  much  of 
the  artery  and  tissues  round  about  it  that  either  ligature  or  torsion  is 
possible,  or  to  carry  a  cut  upwards  along  its  line,  and  tie  it  as  low  as 
possible.  The  latter  practice  is  easiest  in  cases  of  circular  amputation 
or  of  the  flap  operation,  where  one  angle  lies  near  the  line  of  the  bleeding- 
vessel.  The  opportunity  of  removing  sloughs  and  applying  antiseptics 
should  be  taken.  Such  an  operation  occupies  some  time  and  causes  a 
good  deal  of  shock  if  the  amputation  is  a  high  one  and  the  stump  in 
great  measure  healed  ;  but  nothing  short  of  a  conviction  that  the  patient 
could  not  endure  it  should  cause  the  operator  to  depart  from  the  rule. 
Under  such  circumstances  we  have  the  authority  of  Erichsen  for  tying 
the  common  femoral  for  bleeding  from  a  hip-stump,  or  the  subclavian 
for  haemorrhage  from  a  shoulder-stump. 

In  cases  of  secondary  haemorrhage  from  a  wound  in  which  an  artery 
has  been  tied  in  its  continuity,  wounded  or  divided,  we  shall  often  be 
able  to  judge  from  the  character  of  the  bleeding  (p.  333)  whether  it 
comes  from  the  proximal  or  distal  end.  In  cases  of  haemorrhage  from 
vessels  of  the  trunk  and  neck,  in  which  it  is  impossible  temporarily  to 
control  the  bleeding  by  digital  pressure  and  at  the  same  time  to  expose 
and  tie  the  bleeding  point,  there  is  no  resource  left  but  pressure  by  the 
finger  or  plug.  But  in  all  other  cases  severe  enough  to  justify  operative 
interference  the  wound  should  be  opened  up,  and  every  endeavour  made 
"to  secure  the  bleeding  point ;  and  before  closing  the  wound  we  must  make 
sure  that  the  other  end  of  the  artery  also  has  not  been  bleeding.  Should 
it  be  impossible  to  carry  out  this  treatment,  and  milder  means  are  of  no 
avail,  the  only  choice  left  to  the  surgeon  will  be  that  between  ligature  at 
a  distance  and  amputation.  In  the  lower  limb  the  former  procedure  is 
so  hopeless  that  the  latter  is  always  adopted ;  in  the  upper,  ligature  at 
a  distance  is  sometimes  practised — apparently  because  the  preliminary 
ligature  is  not  a  serious  operation,  and  does  not  interfere  with  the  success 
of  amputation  should  it  fail,  there  being  little  danger  of  gangrene.  It 
will,  however,  happen  but  rarely  in  the  upper  limb  that  a  bleeding  point 
•of  any  size  cannot  be  found,  and  it  would  seem  probable  that  amputa- 
tion would  be  required  in  a  case  in  which  the  state  of  the  tissues  pre- 
vented the  use  of  a  ligature  or  of  torsion  either  in  or  c^oseto  the  wound. 

The  rales  of  treatment  of  secondary  haemorrhage  from  a  vessel  tied  or 
wounded  in  its  continuity  or  divided  are  therefore  :  in  almost  all  cases, 
endeavour  first  to  check  the  bleeding  by  local  measures  :  should  one  or 
more  of  these  fail,  and  amputation  be  possible,  it  will  probably  prove  the 
soundest  treatment,  and  should  be  done  at  the  level  of  the  wound  or  just 
above  it ;  the  occurrence  of  haemorrhage  from  a  disorganised  part  may 
render  amputation  at  once  the  best  treatment. 

As  in  primary,  so  in  secondary  haemorrhage  we  have  to  decide 
whether  or  not  to  interfere  in  case  the  bleeding  has  ceased  spon- 
taneously when  the  patient  is  seen.  Guthrie  was  strongly  in  favour  of 
not  doing  so,  and  he  quotes  a  case  in  which,  having  failed  to  make  a 
vessel  bleed,  and  having  thus  lost  all  guide  to  the  source  of  haemorrhage, 
he  sent  the  man  back  to  bed  with  an  orderly  to  look  after  him.  Two 
or  three  recurrent  bleedings  were  promptly  checked  by  pressure  on  the 
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femoral,  and  the  man  ultimately  recovered.  Many  similar  cases  might 
be  quoted.  Guthrie's  case  was  one  of  bullet-wound  going  right  through 
the  thigh ;  the  wound  necessary  to  secure  the  vessel  would  probably 
have  been  very  large,  and  it  is  obvious  that,  if  the  artery  which  has  bled 
will  not  bleed  again  when  the  wound  is  opened  up  and  thoroughly 
cleared  of  clot  by  sponging,  the  only  point  gained  by  the  operation 
will  be,  that,  should  the  bleeding  recur,  the  wound  can  then  be  rapidly 
opened  up  and  the  vessels  found  and  dealt  with.  One  could  not  but 
feel  very  anxious,  however,  in  leaving  a  patient  who  had  had  more  than 
one  severe  attack  of  secondary  haemorrhage,  knowing  that  bleeding 
would  in  all  probability  recur  and  perhaps  kill  or  greatly  exhaust  the 
patient  before  it  could  be  arrested.  In  such  a  case,  especially  if  the 
bleeding  vessel  is  probably  a  main  trunk,  or  one  of  its  branches  cut  near 
its  origin,  we  should  probably  act  for  the  greatest  happiness  of  the 
greatest  number  if  we  at  once  laid  open  the  wound  and  endeavoured  to 
find  the  bleeding  point ;  and  we  should  be  failing  in  our  duty  if,  after  a 
second  attack,  we  left  the  result  to  chance.  But  if  the  bleeding  has 
not  been  severe,  came  apparently  from  a  branch  distant  from  the  main 
trunk,  and  especially  if  we  can  remain  to  watch  or  leave  in  charge  an 
assistant  competent  to  arrest  bleeding  immediately,  we  may,  in  cases  in 
which  access  to  the  vessel  is  difficult,  wait  a  while,  keeping  the  patient 
at  perfect  rest,  the  wound  as  sweet  as  possible,  compressed  over  the 
dressing  by  a  bandage  which  should  include  the  whole  limb,  the  part 
elevated,  and  the  main  current  of  blood  may  be  for  a  time  diverted  by 
continuous  pressure,  by  the  finger  or  special  tourniquet,  or  by  flexion. 
If,  however,  even  small  losses  are  frequent,  or  show  a  tendency  to  increase 
in  quantity,  something  radical  must  be  done  at  once  before  the  patient 
becomes  exhausted. 

Frequently  secondary  haemorrhage  from  an  artery  injured  by  stabs 
and  similar  wounds  will  be  found  due  to  incomplete  division  of  the 
artery.  Consequently  in  the  case  of  small  vessels,  such  as  those  of  the 
palm,  which  commonly  suffer  in  cuts  from  broken  glass,  it  is  well  before 
applying  pressure  (p.  345)  to  put  a  lancet  into  the  wound  and  make  sure 
that  the  artery  is  cut  across,  just  as  was  done  in  old  days  after  arterio- 
tomy  of  the  temporal. 

Arterial  hcematoma,  diffused  and  circumscribed. 

Pathology.— When  a  large  artery  is  wounded  at  some  depth  from 
the  surface,  the  track  leading  to  it  being  narrow,  long,  and  perhaps  oblique,, 
blood  is  often  forced  into  the  cellular  tissue  to  a  considerable  distance, 
forming  a  diffuse  swelling,  whilst  the  opening  in  the  skin  becomes  closed  by 
clot,  and  haemorrhage  from  it  perhaps  ceases.  Sometimes  the  skin  wound 
heals  rapidly.  A  state  of  matters  exactly  similar  to  this  results  in  cases 
of  subcutaneous  laceration  of  an  artery  by  a  broken  bone  or  sudden 
strain.  The  swelling  which  forms  may  be  widely  diffused  or  fairly 
circumscribed  to  the  region  of  the  wound  in  the  artery,  and  was  formerly 
called  a  diffused  or  circumscribed  traumatic  aneurysm.  But  this  term 
is  misleading  and  very  confusing,  for  there  is  really  nothing  4  aneu- 
rysmal '  in  the  case ;  but  for  the  wound  or  rupture,  the  artery  may  be 
perfectly  healthy ;  and  whereas  a  real  aneurysm  is  limited  by  a  sac- 
composed  at  first  of  one  or  more  of  the  dilated  coats  of  the  artery,  the 
so-called  traumatic  aneurysm  either  never  acquires  a  sac,  or,  when  cir- 
cumscribed, obtains  one  only  by  exciting  some  inflammation  of  sur- 
rounding tissues  which  leads  to  their  condensation.   The  only  difference. 
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in  fact,  between  the  blood-tumour  under  consideration  and  that  which 
forms  after  any  severe  contusion  is  that  in  the  former  the  blood  escapes 
from  a  considerable  artery,  in  the  latter  from  veins  and  small  vessels. 
A  '  traumatic  aneurysm '  is  simply  a  subcutaneous  haemorrhage  from  a 
considerable  artery,  and  its  relation  to  and  difference  from  an  ordinary 
hematoma  is  best  expressed  by  the  term  arterial  hcematoma. 

Symptoms. — These  vary  according  to  the  size  of  the  vessel  wounded 
and  the  size  and  nature  of  the  wound  in  it,  being  more  serious  the 
larger  the  vessel  and  the  freer  the  opening  ;  the  resistance,  also,  which 
the  tissues  round  about  can  oppose  to  the  diffusion  of  blood  must  be 
taken  into  account. 

The  first  sign,  after  the  pain  of  the  injury,  is  swelling  starting  from 
its  seat,  and  spreading  more  or  less  widely  round  about :  it  may  form 
rapidly  and  be  very  extensive,  or  slowly,  and  remain  fairly  circumscribed. 
In  a  serious  diffused  case,  the  whole  limb  swells,  partly  from  haemorrhage, 
partly  from  oedema,  due  to  pressure  of  the  confined  extravasation  on 
the  veins  ;  the  part  is  pale  or  dusky,  cold  and  numb,  the  seat  of  more 
or  less  acute  tensive  pain ;  the  swelling  due  to  haemorrhage,  sometimes 
enormous,  may  be  distinctly  fluctuating,  or  simply  tense  and  elastic, 
and  does  not  pit.  In  such  a  case,  the  main  artery  would  almost  cer- 
tainly have  been  wounded,  and  pulsation  would  be  absent  in  it  beyond 
the  injury ;  immediately  over  the  opening  in  the  vessel  there  may  be 
some  thrill,  bruit,  and  expansile  pulsation,  or,  when  coagulation  has 
occurred,  a  general  lifting  up  of  the  whole  mass  at  each  heart-stroke ; 
but  in  the  worst  cases  these  signs  may  be  quite  absent.  They  are  most 
plain  in  large  lateral  wounds  of  arteries,  least  so  in  small,  punctured, 
or  longitudinal  incised  wounds  and  in  complete  division  or  rupture.  If 
not  early  and  properly  treated,  moist  gangrene  up  to  the  wound  in  the 
artery  soon  occurs. 

In  other  cases,  almost  always  due  to  wound  of  arteries  smaller  than 
the  brachial,  the  extravasation  ceases  to  spread  before  danger  of  gan- 
grene arises,  and  becomes  more  or  less  solid  from  coagulation  at  its  cir- 
cumference, whilst  its  centre  remains  fluid  ;  and  he.  e  thrill,  pulsation, 
and  a  whizzing  bruit  are  more  or  less  strongly  marked.  Supposing  that 
increase  is  arrested,  the  central  fluid  part  is  encapsuled  first  by  clot,  and 
next,  as  this  is  absorbed,  by  condensed  and  infiltrated  tissues  which 
form  a  fibroid  sac  ;  and  we  then  have  a  case  anatomically  resembling 
an  advanced  stage  of  a  true  aneurysm,  except  that  the  artery  is  healthy 
but  for  the  wound  in  it.  But  the  haematoma  may  increase  and  burst, 
or  inflammation  and  suppuration  may  arise  about  it. 

Diagnosis. — From  an  acute  deep  abscess  the  diagnosis  may  be 
difficult,  especially  when  we  have  to  deal  with  a  hematoma  which 
threatens  to  suppurate ;  the  immediate  onset  of  swelling  after  an 
injury,  the  marked  interference  with  the  circulation  beyond  the  wound, 
the  results  of  aspiration  with  a  fine  needle,  and  perhaps  more  or  less 
central  thrill,  bruit,  and  pulsation  must  be  relied  upon  as  distinguishing 
the  haematoma.  When  there  is  no  tendency  to  suppuration  about  a 
haematoma,  the  part  would  be  pale  or  bluish  and  cold,  and  there  would 
usually  be  no  fever.  In  a  doubtful  case  requiring  operative  interference 
the  surgeon  should  make  an  incision,  being  prepared  for  the  worst. 

It  is  possible  that  a  circumscribed  arterial  haematoma  may  be  mis- 
taken for  a  rapidly  growing  cancer.  A  man  may  meet  with  a  blow  on 
the  thigh,  causing  pain  and  swelling.  The  swelling  does  not  subside  ;  on 
the  contrary,  it  continues  slowly  to  increase  ;  evidently  infiltrates  the 
tissues  of  the  part ;  is  somewhat  elastic,  perhaps  displays  feeble  pulsation 
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at  parts  ;  punctured  with  a  grooved  needle,  it  yields  serum  or  blood. 
The  case  is  supposed  to  be  malignant,  and  amputation  hopeless  ;  the 
patient  sinks.  After  death  there  is  found  no  cancer,  but  a  great  collec- 
tion of  blood,  fluid  or  coagulated,  amongst  all  the  deep  muscles,  and 
proceeding  from  an  artery  that  had  been  ruptured  by  the  blow.  An 
incision  would  have  revealed  the  mystery. 

Another  point  to  be  remembered  is  that  a  true  aneurysm  may  sud- 
denly become  diffused.    Here  the  diagnosis  rests  upon  the  history. 

Treatment. — The  only  difference  between  a  case  of  arterial  haema- 
toma  and  one  of  arterial  haemorrhage  is  that  in  the  former  case  the 
blood  escapes  into  the  tissues,  in  the  latter  from  a  free  surface ;  conse- 
quently, the  treatment  is  that  of  arterial  haemorrhage,  the  cavity 
containing  the  blood  being  opened  freely  to  permit  access  to  the  artery. 
On  no  account  should  the  Hunterian  operation  be  done  in  any  diffused 
haematoma :  gangrene  would  certainly  result ;  but  in  well-circumscribed 
cases,  in  which  laying  open  the  sac  would  be  a  hazardous  or  very 
injurious  proceeding,  the  artery  may  be  tied  a  short  distance  above  with 
fair  hope  of  success — for  in  these  cases  a  kind  of  sac  has  formed,  and 
cure  will  be  effected  as  in  ordinary  aneurysm.  Cure  is  rendered  most 
certain,  however,  when  the  wounded  artery  has  been  tied  above  and 
below  the  wound  or  rupture — the  state  which  alone  offers  security 
against  haemorrhage.  In  cases  seen  early,  compression  of  the  main 
trunk  above  and  over  the  wound  might  limit  extravasation  permanently 
by  permitting  coagulation  of  already  effused  blood.  In  established 
circumscribed  cases  compression  should  be  tried.  But  if  bloodless  treat- 
ment fails  and  the  haematoma  increases,  and  in  all  cases  threatening 
bursting  or  gangrene,  ligature  at  the  point  must  be  practised.  The  whole 
field  of  surgery  does  not  present  a  more  difficult  operation  than  that  of  lay- 
ing open  a  large  arterial  haematoma,  nor  one  requiring  greater  judgment, 
nerve,  and  dexterity.  This  is  a  case  in  which  boldness  is  better  than 
caution.  It  was  thus  described  by  John  Bell  in  1800  :  '  Bun  your 
bistoury  upwards  and  downwards,  so  as  to  slit  up  the  tumour  quickly ; 
plunge  your  hand  suddenly  dowji  towards  the  bottom  ;  turn  out  the 
great  clots  of  blood  with  your  fingers,  till,  having  reached  the  bottom 
entirely,  you  begin  to  feel  the  ivarm  jet  of  blood ;  and,  directed  by  that, 
clap  your  finger  upon  the  wounded  point  of  the  artery  :  as  it  has  but  a 
point,  your  finger  will  cover  it  fairly,  and  your  feeling  the  beating  of  the 
artery  assures  you  that  all  is  now  safe.'  A  needle  was  then  worked 
round  the  vessel  above  and  below  the  wound — what  it  included  besides 
the  artery  was  often  somewhat  doubtful,  though  Bell  knew  the  impor- 
tance of  thoroughly  cleaning  the  vessel — a  ligature  tied  in  each  situation 
and  the  finger  was  then  removed  from  the  bleeding  point. 

This  was  the  way  in  which  John  Bell  successfully  treated,  for 
example,  an  enormous  haematoma  from  wound  of  the  gluteal  artery  as 
it  issued  from  the  pelvis,  and  the  haemorrhage  from  which  he  had  no 
means  of  controlling.  The  wound  in  this  case  was  two  feet  (!)  long,  made 
by  two  strokes  of  the  bistoury.    ('  Principles  of  Surgery,'  1826,  vol.  i.) 

Nowadays  we  can  control  the  bleeding  from  most  arteries,  and  can 
consequently  operate  more  deliberately.  Only  in  a  few  cases  is  it 
necessary  to  adopt  the  above  rapid  plan,  with  pressure  of  a  finger  on 
the  wound  as  the  sole  means  of  checking  bleeding ;  then  the  surgeon 
must  do  his  best  to  include  the  artery  only  in  the  ligatures. 

In  the  more  usual  case,  the  sac  is  opened  freely,  clots  and  blood 
turned  out,  and  the  interior  rendered  dry.  Perhaps  the  wound  in  the 
artery  will  now  be  seen ;  if  not,  with  a  good  light  on  the  wound,  loosen 
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the  tourniquet,  and  let  a  little  blood  escape.  Pass  a  thick  probe  into 
the  opening,  first  in  one,  then  in  the  other  direction,  clean  a  channel 
round  the  vessel  above  and  below  the  wound,  pass  ligatures  and  tie 
them.    The  distal  end  always  gives  most  trouble. 

If  such  an  operation  is  not  done  aseptically,  prolonged  suppuration 
must  be  expected.  In  John  Bell's  case  healing  took  seven  months, 
being  delayed  by  necrosis  of  the  ilium  and  sacrum. 

Traumatic  aneurysm. 

This  name  may  be  truly  applied  to  cases  resulting  from  punctured 
wounds,  generally  of  large  arteries,  which  have  healed ;  but  in  the 
course  of  weeks  or  months  the  scar  has  yielded  before  the  pressure  of 
the  blood  ;  it  may  be  applied  also  to  aneurysm  after  strain,  laceration 
of  the  outer  coats,  or  contusion  of  the  vessel,  as,  for  example,  of  the 
subclavian  after  fractured  clavicle  (p.  223).  In  these  cases  there  is  a 
sac  from  the  commencement ;  the  essential  difference  between  them  and 
the  ordinary  aneurysm  is,  that  in  the  former  the  vessel  is  healthy  except 
at  the  dilated  spot ;  in  aneurysm  from  disease  the  artery  is  aff ected 
widely,  as  a  rule. 

All  the  symptoms  of  ordinary  aneurysm  are  present.  The  history  of 
injury  and  late  appearance  of  symptoms  decide  the  diagnosis. 

The  treatment  may  be — 1,  compression  of  the  artery  above  the  sac  ; 
2,  ligature  above  the  sac,  but  as  near  to  it  as  is  convenient ;  or  3,  the 
old  operation  of  laying  open  the  sac.  The  latter  must  be  done  when 
the  cavity  is  very  large. 

Aneurysmal  varix  and  varicose  aneurysm. 

These  result  either  from  the  simultaneous  wound  of  an  artery  and  vein 
lying  either  side  by  side  (int.  carotid  and  jugular)  or  near  each  other 
(brachial  and  median  basilic), 'or  from  rupture  of  a  diseased  artery  into 
a  vein.  | 

In  some  cases  the  circumference  of  the  wound  in  the  artery  adheres 
directly  to  that  of  the  wound  in  the  vein,  or  with  only  a  layer  of  fascia 
intervening,  the  opening  from  the  one  into  the  other  vessel  being  so 
short  as  to  be  practically  direct.  The  vein  and  all  veins  in  the  neigh- 
bourhood are  much  dilated  and  thickened,  and  pulsate  strongly.  This 
is  the  condition  in  aneurysmal  varix. 

In  other  cases,  in  which  perhaps  the  vessels  were  originally  a  little 
further  apart,  the  inflammatory  tissue  lining  the  channel  between  the 
vessel  yields  under  the  arterial  pressure,  and  the  short,  narrow  canal 
becomes  dilated  into  a  spherical  cavity  the  size  of  a  marble  or  walnut ; 
or  the  cavity  may  be  due  to  a  small  haemorrhage,  which  has  been  quickly 
circumscribed,  between  the  artery  and  the  vein.  This  cavity  has  a 
fibrous  wall,  opens  at  one  pole  into  the  artery  and  at  the  other  into  the 
vein,  and  pulsates  with  the  artery ;  the  veins  of  the  part  are  in  the 
same  condition  as  in  aneurysmal  varix.  We  have  therefore  an  aneu- 
rysmal varix  with  the  addition  of  a  kind  of  traumatic  aneurysm  or 
circumscribed  arterial  hematoma,  according  to  the  view  taken  of  the 
mode  of  formation  of  the  cavity.  This  condition  has  received  the 
meaningless  name  of  varicose  aneurysm.  In  both  aneurysmal  varix 
and  varicose  aneurysm  the  artery  below  the  communication  is  shrunken. 

Seats  and  causes. — These  forms  of  disease  have  been  met  with 
in  most  places  where  a  large  artery  and  vein  lie  close,  resulting  from 
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lancet-punctures,  sword-thrusts,  stabs,  &c.  They  are  now  rare  affec- 
tions ;  formerly  they  were  more  common,  resulting  chiefly  from  bleeding 
at  the  bend  of  the  elbow. 

Symptoms. — The  superficial  veins  are  greatly  swollen,  thickened, 
and  tortuous,  perhaps  almost  bursting  opposite  the  opening ;  they  pul- 
sate strongly,  a  thrill  is  felt  over  the  opening  as  the  blood  rushes  into* 
the  vein,  and  a  rough  or  humming  bruit,  conducted  along  the  veins 
running  towards  the  trunk,  is  heard  ;  the  limb  below  is  cold,  and  more 
or  less  weak  and  wasted,  but  there  is  often  some  oedema  and  thickening 
of  connective  tissue.  By  suitable  pressure  it  is  sometimes  possible  to 
empty  the  vein  and  feel  the  opening  in  the  artery.  These  are  the  signs 
of  aneurysmal  varix,  and  it  is  said  that  all  are  most  distinct  when  the 
limb  is  hanging.  In  varicose  aneurysm  we  must  add — the  presence  of  a 
small  pulsating  tumour,  felt  through  and  beneath  the  dilated  vein,  and 
of  a  blowing  murmur  differing  from  that  heard  in  the  vein. 

Treatment. — Aneurysmal  varix  can  generally  be  kept  in  check  by 
the  application  of  the  analogue  of  an  elastic  stocking ;  and  to  this  might 
be  added  a  small  pad  pressing  directly  on  the  opening  into  the  vein.  In 
some  cases  about  the  neck,  the  bruit  has  been  a  source  of  great  annoy- 
ance. Wherever  the  circulation  could  be  controlled,  cure  might  be 
effected,  in  cases  requiring  more  relief  than  pressure  gives,  by  cutting 
down  through  the  vein  on  to  the  opening  in  the  artery,  cleaning  this  upon 
a  probe,  and  passing  a  ligature  above  and  below  the  wound. 

In  varicose  aneurysm,  simultaneous  digital  compression  of  the  main 
trunk  and  of  the  opening  into  the  vein  has  been  very  successful.  This- 
failing,  the  opening  into  the  artery  must  be  cut  down  upon  through  the 
vein  and  sac  and  a  ligature  applied  above  and  below  it. 


DISEASES  OE  THE  ARTERIES. 

Atrophy  and  contraction  of  an  artery  follow  upon  diminution 
of  its  blood-carrying  function,  as  seen  in  stumps  (p.  335),  beyond  arterio- 
venous communications,  &c.  A  general  atrophy  is  said  to  occur  in  high 
degrees  of  anaemia  and  in  marasmic  conditions. 

Degenerations  :  Patty . — Most  commonly  this  occurs  in  the  pro- 
ducts of  a  chronic  arteritis ;  but  fatty  degeneration  of  the  otherwise 
unaltered  intima  and  media,  especially  of  the  former,  is  often  met 
with.  In  the  intima  it  is  recognised  by  the  appearance  of  small  opaque 
yellow,  sharply  circumscribed  patches,  streaks,  or  dots,  which  appear 
quite  superficial,  are  not  raised,  and  can  be  easily  scraped  away  with  the 
point  of  a  knife,  leaving  the  media  and  outer  layers  of  the  intima  intact. 
Groups  of  these  spots  are  common  at  the  base  of  the  aorta  even  in 
young  people.  Microscopically,  we  find  fatty  degeneration  beginning  in 
the  spindle  and  branched  subendothelial  cells  of  the  intima,  the  drop- 
lets appearing  later  between  the  fibres  and  lamellae.  The  change  must 
be  distinguished  from  atheroma,  due  to  fatty  degeneration  of  inflamma- 
tory products  in  the  deeper  layers  of  the  intima.  In  the  media  fatty 
degeneration  is  not  recognisable  macroscopically ;  it  predisposes  to  rup- 
ture or  formation  of  aneurysm,  and  is  often  associated  with  calcification. 

Fatty  degeneration  occurs  in  vessels  of  all  sizes,  may  be  acute  or 
chronic ;  general — due  to  various  forms  of  poisoning,  anaemia,  marasmus 
— or  quite  local  and  of  doubtful  aetiology.  The  breaking  down  of  a 
patch  destroying  the  intima  may  lead  to  a  dissecting  aneurysm  ;  or,  if 
the  coats  are  all  affected,  rupture  may  result.    Birch-Hirschfeld  regards 
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this  as  the  cause  of  many  spontaneous  hemorrhages  from  small  vessels 
into  internal  organs. 

Calcareous  degeneration,  though  less  common,  is  still  fre- 
quently met  with  as  a  senile  change.  Its  special  seat  is  the  muscular 
coat,  and  the  first  sign  of  it  is  the  appearance  of  calcareous  opaque  rings, 
taking  the  line  of  the  circular  fibres  {annular  calcification).  Sooner 
or  later  the  rings  blend,  converting  the  artery  into  a  rigid  tube  {tubular 
calcification)  like  a  pipe-stem.  Ultimately,  the  earthy  salts  may 
infiltrate  the  intima  and  adventitia ;  but  usually  these  coats  remain 
sufficiently  healthy  to  prevent  thrombosis  (intima),  and  to  give  such 
toughness  (adventitia)  to  the  vessel  as  will  prevent  cracking  and  allow 
the  application  of  a  ligature.  In  high  degrees  a  thread  cuts  through  as 
it  is  tied.    Calcification  generally  prevents  dilatation. 

Tubular  calcification  is  most  frequent  in  the  tibial  arteries  of  the  aged, 
being  the  great  predisponent  to  gangrene  of  the  parts  supplied ;  it  occurs 
also  in  the  forearm  and  arm  vessels,  and  is  not  infrequent  in  intra- 
abdominal vessels,  e.g.  large  uterine  arteries. 

Atheromatous  plaques  very  often  calcify,  producing  the  appearance 
of  alligator-hide,  and  seen  chiefly  in  the  aorta  and  larger  vessels. 

Amyloid  degeneration  has  been  described  (p.  54). 

Inflammation  of  arteries. 

Acute  arteritis  may  be  due  to  mechanical  or  other  injury  of  the 
whole  vessel  from  without,  to  spread  of  inflammation  to  it  from  sur- 
rounding parts  {periarteritis),  to  the  impaction  in  its  lumen  of  an  em- 
bolus mechanically  or  infectively  irritating,  or  to  the  formation  in  the 
vessel  of  a  clot  {endarteritis)  which  may  cause  varying  degrees  of  irri- 
tation according  as  it  disappears,  organises,  or  softens.  The  effects  of 
inflammation — the  dilatation  of  the  vasa  vasorum,  loss  of  polish  of 
intima,  and  shedding  of  epithelium,  formation  of  lymph  on  the  injured 
surface  and  its  development  into  granulation  and  firm  connective  tissue 
closing  the  vessel— have  been  described  under  Ligature  (p.  339) ;  as  also 
the  widespread  softening  or  even  sloughing  of  the  arterial  tissues,  in 
cases  of  severe  and  usually  septic  irritation.  It  is  this  ulceration  or 
sloughing  occurring  at  a  seat  of  ligature  or  other  injury,  or  where  an 
artery  is  laid  bare  by  some  spreading  inflammation,  especially  hospital 
gangrene  (p.  130),  that  leads  to  hemorrhage. 

Chronic  arteritis  {arteriosclerosis,  endarteritis  deformans,  athe- 
roma).— Chronic  inflammation  of  arteries  arises  from  many  causes. 
The  changes  induced  vary  much  in  naked-eye  appearance,  according 
as  they  occur  in  large  or  small  vessels,  are  diffuse  or  circumscribed, 
and  are  or  are  not  combined  with  various  degenerative  processes. 

The  commonest  and  most  important  form  is  that  usually  called 
atheroma,  which  affects  chiefly  the  larger  vessels— aorta,  coronary,  iliac, 
femoral.  The  changes  begin  in  the  deeper  layers  of  the  intima,  where 
it  is  in  contact  with  the  muscular  coat.  Here,  in  the  earliest  stage, 
round  cells  collect  and  often  become  oval,  spindle,  or  branched ;  the 
matrix  may  be  homogeneous  or  fibrillated.  The  new  cells  may  be  wholly 
converted  into  fibrous  tissue  nourished  by  a  few  capillaries  ;  or,  the  food- 
supply  proving  insufficient,  as  it  usually  does,  the  cells  undergo  fatty 
degeneration,  and  this  begins  furthest  from  the  endothelium.  By 
this  process  a  cavity  full  of  a  yellowish-white  fluid,  containing  numerous 
fatty  and  earthy  granules  and  cholesterine  crystals,  may  be  developed 
in  the  intima  {atheromatous  abscess) ;  and  from  the  naked-eye  resem- 
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blance  of  this  stuff  to  the  contents  of  sebaceous  cysts,  the  morbid 
process  has  been  called  atheromatous  degeneration.  But  much  more 
commonly  no  such  fluid  forms.  As  the  cells  and  fibres  undergo  fatty 
degeneration,  earthy  salts  are  deposited  in  such  quantity  that  a  cal- 
careous plate  results.  To  the  naked  eye  the  muscular  coat  may  appear 
normal  or  slightly  thickened  ;  the  microscope,  however,  early  shows 
collections  of  round  cells,  fibroid  patches,  and  fatty  degeneration  of 
fibres.    In  advanced  cases  the  adventitia  is  thickened  and  condensed. 

When  the  above  processes  occur  in  a  circumscribed  area  we  notice 
first  a  swelling  projecting  into  the  lumen  of  the  vessel.  At  first  it  is 
low,  smooth,  and  of  grey  gelatinous  aspect  on  section— rarely  seen ;  should 
it  develop  into  fibrous  tissue  the  surface  becomes  puckered  and  irregular,, 
and  the  edge  of  the  patch  may  be  one-sixteenth  of  an  inch  high  and 
abrupt ;  should  it,  on  the  other  hand,  degenerate  into  fluid,  the  patch 
becomes  soft,  markedly  yellow,  fine  openings  form  in  the  intima,  the 
contents  of  the  cavity  escape  into  the  blood-stream,  the  openings 
enlarge  and  blend,  and  ultimately  the  muscularis  is  exposed  at  the 
bottom  of  a  degeneration-ulcer  (p.  37)  upon  which  fibrin  is  usually 
deposited.  In  earlier  stages,  endothelium  is  generally  demonstrable 
over  the  plaque,  and  there  is  no  tendency  to  coagulation  upon  it.  When 
calcareous  plates  form  they  are  hard,  more  or  less  circular,  and  irregular 
on  the  surface,  which  is  often  bare  or  covered  with  fibrin. 

On  laying  open  a  vessel,  e.g.  the  aorta,  affected  by  atheroma,  only 
one  or  two  patches  may  be  found ;  or  the  whole  interior  may  be  covered 
by  them,  and  then,  if  a  length  of  artery  be  taken,  almost  all  the  above 
stages  may  be  seen.  Thus  we  have  dense  fibroid  patches,  yellow  patches 
of  fatty  degeneration,  a  few  perhaps  containing  fluid,  numerous  calca- 
reous plates  covered  by  endothelium  or  fibrin,  or  bare,  with  here  and  there 
an  '  ulcer  '  due  to  the  bursting  of  an  atheromatous  abscess  or  to  the 
separation  of  a  calcareous  plate.  In  an  advanced  case  the  middle  and 
external  coats  will  be  fibroid,  and  the  vessel  will  consequently  be  found 
to  have  lost  much  of  its  elasticity  and  to  have  become  dilated  uniformly 
or  partially,  and  often  lengthened  and  tortuous  under  the  blood  pressure. 
Much  calcification  renders  the  lumen  very  unyielding. 

When,  however,  chronic  arteritis  affects  the  whole  circumference  of 
a  smaller  vessel,  it  generally  causes  narrowing  of  the  lumen  instead  of 
dilatation  ;  for  in  them  elasticity  is  greater  and  longer  preserved,  the 
arterial  pressure  is  less,  and  relatively  the  effect  of  thickening  the 
intima  is  greater.  Actual  closure  may  result,  and  this  is  most  likely  to 
occur  where  the  branch  leaves  the  main  trunk,  the  disease  being  most 
advanced  here ;  thus  at  the  base  of  the  aorta,  if  there  is  atheroma  any- 
where, a  ring  will  be  found  round  the  orifice  of  the  coronary  arteries. 
Thrombosis  may  complete  the  closure  of  a  narrowed  vessel.  Fatty  de- 
generation, softening  or  necrosis  of  parts  supplied,  result  from  such 
changes. 

JEtiolog-y. — The  variety  from  which  the  above  description  has  been 
chiefly  taken — the  common  atheroma  or  arteritis  deformans— is  a 
disease  of  the  latter  half  of  life,  though  it  may  be  met  with  in  a  marked 
degree  between  30  and  40,  especially  in  alcoholic  subjects.  Its  great 
cause  seems  to  be  strain,  as  is  shown  by  many  circumstances  :  e.g.  its 
special  seats  of  election,  viz.  the  aortic  arch,  thoracic  and  abdominal 
aorta,  the  iliacs  and  vessels  of  the  legs,  the  coronary  and  cerebral 
arteries—  all  vessels  in  which  the  blood  pressure  is  high ;  its  rarity  in 
the  pulmonary  circulation,  unless  the  right  heart  is  hypertrophied,  then 
its  frequency  ;  its  connection  with  Bright 's  disease  and  its  high-tension 
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pulse  ;  its  greater  frequency  in  men,  especially  among  those  of  laborious 
occupation  and  among  athletes. 

Syphilis  is  a  distinct  cause  of  chronic  endarteritis,  which  differs  in 
many  ways  from  the  above.  Whereas  atheroma  is  usually  widely 
distributed  and  affects  the  larger  arteries,  syphilis  affects  single  vessels, 
and  often  only  limited  portions  of  them  or  small  branches,  and  it  occurs 
in  young  people,  even  infants.  It  is  best  known  in  the  vessels  of  the 
brain  and  trunk  of  the  internal  carotid— partly  because  these  vessels  are 
most  open  to  observation,  partly,  perhaps,  because  of  the  anatomical 
peculiarities  of  the  cerebral  arteries  (perivascular  sheath,  Lancereaux). 
Other  vessels  certainly  suffer.  Thus  in  a  child  that  died  of  intra- 
ventricular haemorrhage,  and  in  whom  miliary  gummata  of  the  choroid 
were  noted,  I  found  two  prominent  fibrous  patches  in  the  arch  of  the 
aorta.  The  tendency  of  the  new  growth  is  to  raise  the  endothelium 
from  the  membrana  fenestrata,  and  to  greatly  narrow  or  obliterate  the 
lumen.  According  to  its  age  we  find  the  deposit  almost  cartilaginous  in 
its  hardness,  simply  fibroid  or  cellular,  involving  only  the  intima  or  the 
whole  thickness  of  the  wall,  and  generally  forming  circumscribed 
nodules  or  rings  upon  the  vessel.  It  shows  little  tendency  to  calcify. 
Friedlander,  however,  holds  that  syphilitic  endarteritis  cannot  be 
diagnosed  by  its  naked  eye  any  more  than  by  its  microscopic  characters. 
Sometimes  distinct  and  characteristic  gummata  form  in  the  middle  or 
external  coats  of  arteries,  though  this  is  much  more  common  in  veins, 
especially  the  portal. 

The  special  causes  of  the  endarteritis  obliterans  described  at  p.  58 
are  unknown. 

There  is  no  primary  tubercular  arteritis,  but  the  walls  of  small 
vessels,  in  the  sheaths  of  which  tubercles  have  formed,  are  often 
infiltrated,  and  bacilli  may  thus  find  their  way  into  the  circulation 
(p.  67). 

The  dangers  of  chronic  arteritis  are  :  general  or  localised  dilatation 
of  the  artery,  from  the  combined  effects  of  loss  cf  elasticity  and  high 
blood-pressure,  or  from  heightened  blood-pressure  behind  an  obstructing 
ring — sometimes  seen  in  syphilis  of  cerebral  arteries  ;  actual  rupture 
or  erosion  of  the  intima  and  admission  of  blood  between  the  arterial 
tissues  (dissecting  aneurysm) ;  diminution  or  obliteration  of  the  lumen 
by  the  new  growth  or  by  thrombosis,  with  softening  or  necrosis  of  the 
part  supplied. 

Cirsoid  aneurysm  {arterial  varix). 

In  this  disease  arteries,  generally  of  medium  or  small  size,  and  their 
branches  become  dilated,  lengthened,  and  very  tortuous  ;  their  walls  are 
thin,  and  saccular  dilatations  form  here  and  there.  Capillaries,  and  even 
veins  dilate  similarly.  The  ultimate  result  is  the  formation  of  one  or 
more  ill-defined  swellings  having  large  tortuous  vessels  running  to  them 
from  all  sides ;  they  are  often  of  bluish  colour,  and  are  spongy  and  com- 
pressible to  the  touch,  pulsate  distinctly,  and  yield  a  systolic  bruit. 

These  arterial  varices  may  arise  spontaneously,  but  frequently  follow 
an  injury,  supposed  by  some  to  paralyse  the  vaso-motor  nerves.  They 
rarely  occur  in  connection  with  large  arteries,  and  are  most  common  in 
connection  with  the  secondary  branches  of  the  external  carotid  (tem- 
poral, occipital,  facial).  The  scalp  is  more  often  affected  than  any  other 
part. 

These  growths  are  distinguished  clinically  from  true  aneurysms  by 
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their  spongy  indefinite  feel  and  less  forcible  pulsation,  and  by  the  pre- 
sence round  about  of  tortuous  supplying  arteries  ;  but  when  they  are 
out  of  reach  of  the  fingers,  their  differential  diagnosis  may  be  impos- 
sible. Pathologically,  they  differ  from  naevi  in  the  size  and  nature  of  the 

vessels  of  which  they  are 
composed,  and  in  the  fact 
that  they  are  not  congenital 
though  often  appearing  dur- 
ing the  period  of  youth. 

Fig.  150  represents  this 
disease.  Mr.  Storks  tied 
the  common  carotid  artery, 
producing  a  marked  de- 
crease in  the  tumour;  and 
the  patient  was  subsequently 
treated  by  Sir  W.  Fergusson 
with  the  needle  and  ligature, 
employed  as  for  the  cure  of 
varicose  veins. 

Treatment.—  Excision, 
when  possible,  is  the  most 
certain  mode  of  cure ;  to 
avoid  bleeding,  cut  wide  of 
the  growth.  When  im- 
possible, ligature  of  the  tor- 
tuous supplying  vessels  has 
been  done  with  scant  suc- 
cess ;  or  they  may  be  acu- 
pressed  between  two  needles 
and  threads,  like  a  varicose 
vein,  and  divided  subcu- 
taneously  ;  success  has  attended  the  cutting  through  of  the  growth  in 
several  directions  by  the  galvano-cautery ;  and,  lastly,  the  main  supply- 
ing artery,  e.g.  one  or  both  common  carotids,  have  been  tied,  but  the 
results  are  not  satisfactory. 


Fig.  150. — Cirsoid  aneurysm. 


True  aneurysm. 

The  word  aneurysm  has  been  used,  as  we  have  seen,  very  loosely  and 
improperly  to  designate  a  number  of  conditions  bearing  only  a  very 
superficial  resemblance  to  the  real  thing.  Thus  : — 1.  '  Traumatic  aneu- 
rysm '  is  often  synonymous  with  arterial  licematoma,  diffuse  or  cir- 
cumscribed (p.  352).  2.  '  Varicose  aneurysm,'  and  '  aneurysmal  varix  ' 
indicate  simply  a  direct  communication  between  an  artery  and  a  vein,  or 
almost  direct,  the  communication  in  the  first  case  being  by  means  of  a 
small  arterial  hematoma  between  the  two  vessels.  3.  'Cirsoid  aneu- 
rysm '  or  '  aneurysm  by  anastomosis '  is  best  described  as  an  arterial 
varix ;  arteries  do  dilate  here,  but  uniformly  and  over  considerable 
lengths — not  in  such  a  way  that  the  dilatation  of  any  artery  produces  a 
circumscribed,  tumour-like  swelling.  The  tumour  is  formed  by  the 
aggregation  of  enlarged  arteries. 

Definition. — A  true  aneurysm  is  formed  by  the  more  or  less  abrupt, 
uniform  or  one-sided  dilatation  of  a  circumscribed  length  of  artery,  so 
that  a  definite  tumour-like  swelling  results.  The  term  dilatation  is  em- 
ployed in  contra-distinction,  to  indicate  the  comparatively  slight  general 
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enlargement  of  long  tracts  of  vessel,  such  as  often  arises  from  endarteritis 
deformans,  or  from  the  passage  of  more  blood  than  usual  through  vessels, 
e.g.  those  round  the  enlarging  pregnant  uterus  or  a  rapidly-growing 
tumour,  or  those  by  means  of 
which  collateral  circulation  is 
being  established. 

Varieties  of  true  aneu- 
rysm.— Shape. — In  some  cases 
the  whole  circumference  of  the 
artery  yields  tolerably  uniformly 
in  all  directions  ;  if  the  yielding 
is  gradual,  the  swelling  of  the 
artery  will  be  fusiform,  but  if  it 
almost  suddenly  reaches  its  maxi- 
mum the  enlargement  may  be 
cylindriform  or  globose.  These 
varieties  occur  chiefly  in  the 
ascending  aorta.  In  other  much 
more  common  cases  only  a  small 
portion  of  the  circumference  of 
the  vessels  yields,  or,  if  the  dila- 
tation affects  the  whole  circum- 
ference, it  takes  place  very  un-  Fig.  151  .—An  incipient  aneurysm  of  the  arch 
equally,  SO  that  a  sac-like  swell-  of  the  aorta.  The  portion  of  artery  repre- 
hna  mWH^  iinnn  one  sidp  •  thiq  sented  is  slit  up,  so  as  to  show  the  cut 
mg  piojects  upon  one  sicie  .  xms  edgeS)  with  the  atheromatous  deposit  be- 
is  the  saccular  aneurysm.  Usu-  tween  the  coats  of  the  vessel, 
ally,  it  communicates  with  the 

artery  by  an  opening  (mouth)  situate  in  a  more  or  less  markedly  con- 
stricted neck  ;  the  mouth  may  be  very  small  in  proportion  to  the  sac, 
■or  it  may  occupy  its  widest  part.  When  the  artery  has  yielded  in  all 
directions,  but  very  unequally,  there  are  of  course  two  openings  into  the 
sac  at  its  base.  When  situate  upon  arched  vessels,  saccular  aneurysms 
usually  spring  from  the  convex  side. 

Very  irregular  tumours  may  arise  by  the  blending  of  two  or  more 
neighbouring  saccular  aneurysms,  by  the  saccular  dilatation  of  fusiform 
aneurysms,  by  dilatation  of  branches  springing  from  aneurysmal  sacs, 
and  by  excessive  yielding  of  the  less  supported  parts  of  old  sacs. 

Barely,  and  probably  upon  the  bursting  of  an  'atheromatous  abscess,' 
blood  finds  its  way  into  the  substance  of  the  middle  coat  of  an  artery 
and  separates  the  inner  from  the  outer  coat  for  a  greater  or  less  distance. 
Ultimately  the  blood  may  burst  through  the  intima  into  the  artery 
again,  or  through  the  adventitia  when  the  aneurysm  becomes  diffuse. 
This  is  the  dissecting  aneurysm,  and  is  met  with  only  in  the  aorta, 
though  it  may  extend  thence  into  one  or  more  primary  branches.  The 
separation  of  the  coats  may  be  very  extensive. 

Other  varieties  have  been  founded  upon  the  presence  or  absence  of 
all  three  coats.  The  distinction  is  of  little  importance.  It  is  only  in 
some  fusiform  aneurysms,  and  perhaps  in  the  smallest  saccular,  that 
all  three  coats  are  found  continuous. 

According  to  their  astiology,  aneurysms  are  divided  into  traumatic 
(p.  355)  and  spontaneous.  One  traumatic  variety — the  hernial  aneu- 
rysm— seems  worth  special  mention,  though  it  is  rare.  It  is  due  to 
division  of  the  external  coat  by  injury,  permitting  the  protrusion  through 
it  of  the  internal. 

Morbid  anatomy.-  Fusiform  and  dissecting  aneurysms  do  not 
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reach  any  great  size,  but  saccular  aneurysms  may  be  as  large  as  a  child's 
or  even  an  adult's  head.  A  large  aneurysm  usually  springs  from  a  large 
artery.  The  commonest  aneurysms  are  those  very  small  ones  which 
occur  upon  the  arteries  of  the  brain  and  lungs,  and  are  classed  as 
miliary  :  surgery  has  little  or  nothing  to  do  with  them. 

In  all  cases  a  true  aneurysm  has  a  sac,  at  first  formed  by  dilatation 
of  one  or  more  of  the  arterial  tissues ;  and  within  the  sac  are  the  con- 
tents— blood,  fluid  or  coagulated,  according  to  circumstances.  As  regards 
the  sac-wall,  it  may  consist  of  all  three  coats  in  fusiform  and  small 
saccular  cases.  At  the  commencement  fibroid  patches  often  form  gaps  in 
the  media ;  these  enlarge,  and  in  considerable  saccular  aneurysms 
muscular  tissue  usually  stops  short  near  the  mouth  of  the  sac,  but 
patches  of  it  may  be  found  here  and  there  in  the  wall.  The  lining  of 
the  sac  will  usually  appear  continuous  with  the  intima,  and  may  closely 
resemble  it  in  appearance,  being  occasionally  smooth  and  shining,  but 
usually  presenting  numerous  fatty  and  calcareous  patches  when  the 
vessels  are  atheromatous  ;  and  the  outer  covering  of  the  aneurysm  will 
similarly  be  continuous  with  the  adventitia.  But  in  all  large  aneurysms 
distinction  of  coats  in  the  wall  of  the  sac  is  impossible  ;  there  is  but  one 
coat,  consisting  of  fibrous  tissue,  and  this  is  almost  entirely  of  new 
formation.  For  the  constant  pressure  of  the  sac  upon  surrounding 
parts  causes  atrophy  and  absorption  of  their  essential  elements,  whilst 
their  fibrous  tissue,  thickened  by  inflammatory  tissue,  blends  with  the 
enlarging  sac-wall.  Even  bone  and  cartilage  disappear  under  this  pres- 
sure ;  but  as  they  resist  longer  than  other  tissues,  their  bare  eroded  sur- 
faces often  project  into  the  interior  of  the  cavity  of  the  aneurysm. 

As  a  rule,  the  sac  contains  more  or  less  clot,  together  with  fluidr 
moving  blood.  The  clot  is  of  the  kind  known  as  laminated,  and  presents 
on  section  an  onion-like  appearance.  The  oldest  layers  next  the  sac  are 
firm,  dry,  and  yellow-white,  the  more  recent  become  softer,  moister, 
and  redder  ;  and,  post-mortem,  we  find  the  interior  of  the  cavity  full  of 
ordinary  dark  clot.  When  deposit  of  clot  has  ceased  some  time,  the 
inner  layer  may  be  firm,  smooth,  and  polished.  The  cause  of  the  lami- 
nation is  uncertain  ;  as  a  rule  the  clot  undergoes  little  or  no  organisa- 
tion. 

Histology  and  JEtiology.— The  question  of  dilatation  of  an  artery 
is  evidently  one  in  which  the  factors  are  :  1,  the  strain  thrown  upon  the 
vessel  by  the  blood-pressure,  the  sole  dilating  force  to  which  it  is  ex- 
posed ;  and  2,  the  resistance  which  the  walls  can  oppose  to  such  pressure. 
We  may  assume  that  normally  the  two  are  so  adapted  that  no  dilatation 
shall  occur.  Variation  from  the  normal  may  occur  in  either  direction 
— the  arterial  pressure  may  be  raised  or  the  resistance  of  the  wall 
diminished  ;  frequently  causes  of  both  kinds  act. 

Increased  pressure. — Perhaps  the  purest  instance  of  dilatation  of  a 
healthy  vessel  is  that  sometimes  met  with  in  the  first  part  of  the  aorta 
when  there  is  a  congenital  contraction  of  the  vessel  at  the  point  of  junc- 
tion with  the  arterial  duct.  Cases  of  dilatation  above  a  point  of  ligature 
or  of  impaction  of  an  embolus  are  by  no  means  pure.  High  arterial 
tension  from  Bright's  disease  or  other  cause  is  a  powerful  factor  in  the 
production  of  aneurysm. 

Diminished  arterial  resistance. — But,  practically,  aneurysms  result 
from  changes  in  the  arterial  tissues  which  weaken  their  resisting  power, 
blood-pressure  being  normal.  These  changes  are  of  an  inflammatory,, 
degenerative,  or  traumatic  nature.  We  already  know  that  inflammation 
may  commence  in  the  intima  and  extend  outwards  [endarteritis),  in  the 
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adventitia  and  extend  inwards  (periarteritis),  or  it  may  begin  in  the 
media  (mesarteritis) ;  and  there  is  no  doubt  that  the  resisting  power  of 
an  artery  can  be  sufficiently  destroyed  to  ensure  its  dilatation  by  inflam- 
mation starting  in  either  coat,  as  the  following  remarks  show. 

Formerly,  atheroma  (p.  357)  was  regarded  as  the  state  sublying  the 
great  majority  of  spontaneous  aneurysms.  But  to  this  view  there  are 
many  objections,  of  which  the  following  may  be  mentioned.  Atheroma  is 
very  common,  aneurysm  uncommon  ;  atheroma  is  a  disease  of  advanced 
life,  aneurysm  occurs  chiefly  in  the  prime  of  life  (30-50) ;  atheroma  is. 
equally  common  in  the  two  sexes,  aneurysm  much  more  frequent  (9  to  1) 
in  the  males,  especially  of  the  labouring  class  ;  atheroma  is  very  common 
in  Germany,  yet  aneurysm  is  rare ;  lastly,  in  many  cases  of  aneurysm 
there  is  neither  local  nor  general  evidence  of  atheroma.  But  in  advanced 
life,  and  earlier  when  marked  atheroma  is  found,  there  can  be  no  doubt 
that  this  chronic  endarteritis  is  frequently  the  cause  of  aneurysm.  It  is 
almost  necessarily  so  from  the  completeness  with  which  it  destroys  the 
arterial  elasticity,  leaving  the  vessel  slowly  but  surely  to  yield  before  the 
blood-pressure.  The  disease  is  by  no  means  confined  to  the  intima, 
however  ;  the  media  shows  frequent  fibroid  foci,  and  the  adventitia  signs, 
of  infiltration  (p.  358),  and  to  the  former  Koster  attributes  the  chief 
weakening  of  the  wall.  An  atheromatous  ulcer  naturally  detracts  much 
from  its  strength;  without  the  presence  of  such  a  process  as  this,  it, 
would  hardly  be  possible  to  account  for  cases  of  dissecting  aneurysm. 

Koster  and  Kraft  regard  a  mesarteritis  as  the  essential  lesion  in  the  pro- 
duction of  aneurysm  ;  the  vessel  dilates,  they  say,  because  the  muscular 
coat  is  replaced  by  a  fibroid  patch.  When,  in  the  investigation  of  com- 
mencing aneurysms,  the  middle  coat  is  examined,  foci  of  round  cells  or 
fibroid  tissue  are  always  frequent.  This  mesarteritis  may  exist  in  middle- 
aged  people  without  change  in  the  intima  other  than  puckering  from 
contraction  of  the  fibroid  media;  whilst  in  older  people  such  patches 
frequently  correspond  to  atheromatous  patches  of  the  intima.  These,, 
Koster  and  Kraft  believe  to  be  secondary  to  the  changes  in  the  media, 
which  constrict  the  vasa  vasorum.  So  atheroma,  instead  of  being  a  pri- 
mary endarteritis,  would  be  secondary  to  mesarteritis,  and  its  degenerative 
changes  would  be  due  to  mechanical  constriction  of  the  vasa  vasorum, 
which  do  actually  send  branches  into  young  inflammatory  foci  in  the 
intima  ;  and  mesarteritis  would  replace  endarteritis  as  the  primary  and 
perhaps  sole  lesion  leading  to  aneurysm.  But  Orth  disputes  the  con- 
stancy of  the  relation  between  the  patches  in  the  media  and  intima, 
and  points  out  that  vessels  having  no  vasa  vasorum  may  suffer  from 
atheroma.  Moreover,  it  does  not  seem  rational  to  endeavour  to  connect 
dilatation  of  a  vessel  with  disease  of  a  single  coat ;  doubtless  the  thick- 
ness of  an  artery,  which  must  lose  its  elasticity  and  contractility  before 
dilatation  can  occur,  varies  in  different  vessels  and  different  people ; 
whereas  loss  of  the  muscular  coat's  contractility  may  allow  a  small 
cerebral  artery  to  dilate,  it  is  unlikely  that  this  will  result  in  the  aorta,, 
in  which  muscle  is,  comparatively,  so  poorly  represented. 

Charcot  ('Lectures  on  Senile  Diseases,'  Syd.  Soc.)  describes  a  diffuse 
periarteritis  of  cerebral  vessels  leading  to  miliary  aneurysms,  which  are 
the  ordinary  source  of  cerebral  hemorrhage.  The  disease  affects 
the  small  arteries  of  the  brain-substance,  which  are  remarkable  for 
richness  in  muscular  elements  and  relative  poverty  in  elastic  tissue. 
The  first  sign  of  disease  is  cell -infiltration  of  the  lymphatic  sheath,  and 
then  of  the  adventitia ;  next,  conversion  of  the  cells  into  fibroid  tissue, 
which,  probably,  constricts  the  vasa  vasorum.    Anyway,  secondary  as 
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regards  time  to  this  fibroid  thickening  of  the,  normally,  very  thin  ad- 
ventitia,  the  muscular  cells  atrophy,  and  disappear  without  undergoing 
previous  fatty  degeneration.  And  now,  the  chief  resisting  tissue  of  the 
cerebral  artery  being  destroyed,  bulgings  of  all  shapes  occur,  unless  the 
fibroid  adventitia,  lymphatic  sheath  and  intima  blend  and  form  so  thick 
and  firm  a  covering  as  to  preserve  the  balance  between  dilating  force 
and  resistance.  Changes  in  the  intima  may  finally  occur,  but  it  is 
obvious  that  the  disease  is  totally  different  from  atheroma  or  end- 
arteritis deformans,  to  which  disease  the  spontaneous  rupture  of  cerebral 
vessels  has  generally  been  attributed.  Aneurysms  of  the  large  vessels 
at  the  base  of  the  brain  sometimes  coexist  with  miliary  aneurysms, 
and  are  said  by  Charcot  to  owe  their  origin  to  a  similar  periarteritis. 
Lastly,  cases  of  aneurysm  of  vessels  of  trunk  and  limbs  coincident 
with  cerebral  aneurysms  have  also  been  recorded  ;  and  Charcot  suggests 
that  the  pathology  of  many  of  the  aneurysms  met  with  in  surgical 
practice  may  be  that  above  given.  True  atheroma  may  coexist  with 
this  periarteritis. 

Inflammation  round  about  an  artery  may,  by  spreading  to  its  coats 
and  by  depriving  them  of  their  normal  support,  lead  to  its  dilatation. 
The  frequent  small  aneurysms  on  pulmonary  and  bronchial  vessels  in 
tubercular  cavities  are  the  best  examples  of  this.  Large  vessels  are 
very  resistant ;  they  may  slough  from  exposure  in  septic  wounds,  very 
rarely  they  have  ulcerated  into  closed  abscesses,  especially  in  the  neck 
(Liston)  ;  but  they  do  not  dilate  under  such  circumstances. 

Of  simple  degenerative  processes  likely  to  predispose  to  aneurysm  we 
may  mention  atrophy  of  the  arterial  coats,  fatty  degeneration  of  the 
media,  and  perhaps  calcification  of  the  same  from  its  rendering  the 
artery  more  subject  to  injury. 

The  last  pathological  state  believed  to  be  the  starting  point  of 
aneurysm  is  that  of  rupture  of  one  or  two  of  its  coats,  healthy  or 
diseased,  by  violence.  Usually  it  is  the  intima  and  media  which  suffer, 
but  the  hernial  aneurysm,  due  to  protrusion  of  the  intima  through 
the  external  coat,  has  been  described  (p.  361). 

Just  as  we  are  often  in  doubt  as  to  which  of  the  above  pathological 
conditions  has  led  to  the  aneurysm,  so  we  frequently  fail  to  discover 
the  exciting  causes  of  this  disease. 

A  history  of  distinct  injury  of  the  part  or  of  a  sense  of  something 
giving  way  in  it  during  violent  effort  is  common  in  cases  of  aneurysm. 
It  is,  consequently,  thought  that  the  part  played  by  traumatism  in  the 
production  of  aneurysm  is  considerable,  causing,  when  slight,  separa- 
tion of  the  fibres  of  the  media  or  cracking  of  a  diseased  intima,  whilst 
such  violence  as  over-extension  of  the  knee  until  the  posterior  liga- 
ment cracks  will  be  found  to  have  ruptured  the  two  inner  coats  of  the 
popliteal  (Kicherand).  When  the  vessel  is  diseased,  less  force  will 
suffice,  and  thus  are  to  be  accounted  for  rare  cases  of  aneurysm  of  the 
femoral  forming  a  few  days  after  its  compression  for  popliteal  aneurysm, 
and  still  rarer  cases  of  acute  dilatation  during  sleep,  attributed  by 
Billroth  and  Marcacci  to  rupture  of  the  intima. 

Strain  acts  upon  a  vessel  either  in  the  line  of  its  long  axis,  or, 
when  exerted  by  the  blood,  at  right  angles  to  its  inner  surface;  pro- 
bably the  heightened  blood-pressure  during  a  sudden  violent  effort  in 
people  unused  to  hard  work  often  produces  yielding  of  a  weak  spot 
of  artery.  With  strain  as  a  cause  it  seems  possible  to  explain,  in  part 
at  least,  the  greater  frequency  of  aneurysm  in  men,  and  among 
labourers ;  in  England  and  America  than  in  Germany,  athletic  exercises 
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and  feats  of  strength  being  more  generally  practised  ;  and  the  relatively 
much  greater  frequency  with  which  the  popliteal  among  arteries  of 
limbs,  and  the  arch  of  the  aorta  among  vessels  of  the  trunk,  are 
affected,  for  the  former  is  fixed  by  small  branches  and  subject  to  violent 
stretchings  in  kicking,  &c,  and  the  latter  must  feel  the  effect  of  all 
extensive  movements  of  the  neck  and  upper  limbs.  Pointing  in  the 
same  direction  is  the  fact  that  aneurysms  of  the  aorta  are  more  frequent 
the  nearer  the  heart,  i.e.  the  higher  the  blood  pressure.  It  may  be 
said  that  many  people  go  about  with  vessels  which  are  so  diseased  that 
extra  strain  would  cause  them  to  dilate,  but  they  are  still  able  to  bear 
the  pressure  normal  to  them  ;  in  such,  sudden  strong  efforts  are  dan- 
gerous. 

There  are  many  aneurysms  which  cannot  be  accounted  for  by  primary 
arterial  disease  and  injury  or  strain.  The  most  frequent  cause  of  these  is 
perhaps  embolism  ;  to  this,  probably,  are  due  most  cases  of  aneurysm  in 
children  and  young  people,  in  whom  it  is  very  rare  and  generally 
coexists  with  heart  disease.  The  embolus  is  usually  a  fragment  of 
fibrinous  or  calcareous  vegetation  in  simple  endocarditis,  some  fragment 
from  a  valve  in  malignant  endocarditis,  or  a  bit  of  a  calcareous  plate 
from  a  larger  artery.  These  may  actually  wound  the  intima,  or  by 
their  irritation  excite  more  or  less  arteritis — even  suppurative,  very 
similar  to  that  proceeding  from  a  septic  wound.  Pressure  above  the 
blocked  spot  is  only  momentarily  increased  (Roy). 

The  characteristic  symptoms  of  embolism  of  a  large  artery  are,  sudden 
violent  pain  in  a  limb,  numbness,  coldness,  loss  of  pulse,  and  tendency 
to  gangrene  (p.  58)  in  distal  parts  of  it,  together  with  tenderness  and 
swelling  about  the  affected  artery.  A  boy  under  Dr.  Green,  at  Charing 
Cross  Hospital,  suffered  for  months  from  a  very  remittent  temperature 
and  occasional  rigors,  which,  taken  with  aortic  disease,  led  to  the  dia- 
gnosis of  endocarditis  maligna.  One  day  he  complained  of  great  pain 
in  one  forearm,  and  the  ulnar  pulse,  previously  felt,  was  missed  at  the 
wrist.  Some  weeks  later  he  had  severe  pain  in  the  arm,  and  the  radial 
pulse  became  very  small.  Post-mortem,  I  found  two  small  saccular 
aneurysms — one  upon  the  ulnar,  just  where  the  vessel  was  narrowed  by 
the  giving  off  of  the  anterior  interosseous  ;  the  other  upon  the  brachial, 
above  the  origin  of  the  superior  profunda.  Both  were  filled  with  clot,  as 
also  was  the  artery,  for  some  distance  above  and  below  them. 

The  explanation  given  of  aneurysm  from  embolism  probably  holds 
good  for  rare  cases  of  aneurysm  just  above  a  seat  of  ligature.  (Broca, 
'  Sur  les  Anevrismes,'  Paris,  1866,  p.  41.) 

About  syphilis  as  a  cause  of  aneurysm  there  has  been  much  dis- 
pute, syphilis  of  the  larger  arteries  not  being  well-known.  A  history  of 
syphilis  is  very  frequently  obtainable.  Besides  its  well-known  endarte- 
ritis of  small  vessels  (p.  89),  it  probably  produces  gummata  and  diffuse 
infiltration  of  the  media  and  adventitia,  leading  to  local  or  general  loss 
of  elasticity  and  weakening.  The  argument  that  iodide  of  potassium  has 
sometimes  appeared  to  do  good  in  the  treatment  of  aneurysms  is  not 
worth  much  to  prove  their  syphilitic  origin. 

Chronic  alcoholism  seems  to  cause  vascular  degeneration  directly  or 
by  exciting  the  heart.  Any  other  condition  inducing  cachexia,  e.g. 
malaria,  old  age,  may  act  similarly;  and  the  strength  of  the  arteries 
suffers  with  general  or  local  wasting. 

Situation. — The  most  common  situation  of  aneurysms  is  the 
aorta,  near  the  heart ;  but  if  aneurysms  of  the  aorta  are  excluded,  we 
find  that,  of  all  the  arteries  of  the  limbs,  the  popliteal  is  the  most 
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frequently  affected.  Thus,  out  of  179  cases  of  spontaneous  aneurysm 
collected  by  Lisfranc  (not  including  any  of  the  aorta),  there  were  59  of 
the  popliteal  artery;  26  of  the  femoral  in  the  groin,  and  18  in  the 
femoral  at  other  parts  ;  16  of  the  carotid ;  16  of  the  subclavian ;  14  of 
the  axillary ;  5  of  the  external  iliac ;  4  of  the  innominata ;  3  of  the 
brachial,  common  iliac,  and  anterior  tibial,  respectively ;  2  of  the 
gluteal,  internal  iliac,  and  temporal  respectively ;  and  1  of  the  ulnar, 
perinseal,  internal  carotid,  radial,  and  palmar  arch  respectively. 

Number. — As  a  rule  only  one  aneurysm  develops ;  but  two  are  often 
met  with,  e.g.  one  of  each  popliteal,  of  the  popliteal  and  femoral  on  the 
same  side,  or  of  a  limb -artery  and  of  the  aorta.  Barely,  more  than 
two  aneurysms  are  present ;  and  as  many  as  63  have  been  noted  in  one 
person.  These  remarks  refer  to  aneurysms  of  considerable  size — not  to 
miliary  cerebral  or  pulmonary  dilatations. 

Before  commencing  the  treatment  of  an  aneurysm,  the  surgeon 
should  never  neglect  to  examine  the  heart  and  the  whole  arterial 
system. 

Symptoms. — In  the  development  of  an  aneurysm  in  the  neck  or 
limbs,  the  first  sign  noticed  is  often  an  unusual  pulsation  and  perhaps 
movement  of  the  whole  part  communicated  from  the  aneurysm.  Next, 
a  swelling  appears  and  enlarges  more  or  less  rapidly ;  it  is  circumscribed 
to  the  eye  and  still  more  so  to  the  touch,  lies  in  the  course  of  a  large 
trunk,  is  tense,  elastic,  or  fluctuating,  and  pulsates  synchronously  with 
the  pulse  ;  sometimes  a  marked  thrill  is  felt  with  each  systole.  The 
distinctive  point  about  the  pulsation  of  aneurysm  is  that  it  is  expansile 
— due,  not  to  the  pushing  forwards  of  the  whole  sac  as  if  it  were  a 
solid  mass,  but  to  the  driving  of  blood  into  the  sac,  distending  it  and 
forcing  its  walls  asunder.  This  peculiarity  is  easily  recognised  if  a 
finger  can  be  placed  fairly  on  either  side  of  the  sac,  but  it  is  difficult  to 
be  sure  of  it  when  we  can  only  lay  two  fingers  slightly  separated  upon 
its  superficial  surface. 

On  ausculting  the  swelling,  whilst  taking  care  not  to  use  such  pressure 
as  would  develop  a  bruit  in  a  normal  artery,  a  blowing  murmur  syn- 
chronous with  the  pulse  will  usually  be  heard.  In  aneurysms  of  the 
head  and  neck  the  patient  may  be  greatly  troubled,  and  sleep  prevented 
by  hearing  the  bruit.  If  the  main  artery  be  compressed  between  the 
swelling  and  the  heart,  pulsation  and  bruit  will  cease,  the  tumour  will 
become  smaller  and  more  flaccid,  especially  if  direct  pressure  be  made 
upon  it.  On  removing  pressure  from  the  artery,  the  swelling  suddenly 
regains  its  full  size — often  with  a  thrill—  and  pulsation  and  bruit  return. 
The  pulse  beyond  the  tumour  is  often  smaller  than  that  on  the  sound 
side  and  delayed  ;  the  sphygmograph  shows  deficiency  in  the  second  or 
■dicrotic  elevation. 

The  above  signs  are  common  to  all  aneurysms  which  do  not  contain 
much  clot,  though  they  may  be  undiscoverable  on  account  of  inacces- 
sibility of  the  sac.  But  as  clot  accumulates  in  the  sac  the  aneurysm 
assumes  more  and  more  the  characters  of  a  solid  tumour — it  feels  firm, 
does  not  fluctuate,  does  not  pulsate  expansilely,  but  rises  and  falls  as  a 
whole,  or  perhaps  exhibits  no  movement,  the  artery  being  obliterated 
opposite  the  mouth  of  the  sac.  There  will  then  be  no  bruit,  and  little 
or  no  change  of  volume  on  compressing  the  main  artery  above. 

We  now  come  to  the  pressure-symptoms,  which  vary  with  the  site 
(i.e.  with  the  relations)  of  the  tumour  and  in  intensity  directly  with  the 
rate  of  its  development ;  for  when  its  enlargement  is  slow,  structures  in 
contact  with  it  may  stretch,  slip  aside,  or  otherwise  adapt  themselves  to 
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the  altered  circumstances,  which  is  not  possible  when  they  are  suddenly- 
pressed  upon.  There  is  nothing  peculiar  in  the  pressure-symptoms  of 
aneurysms  ;  they  act  simply  as  tumours.  In  aneurysms  which  present 
upon  the  surface,  pressure-symptoms  are  noted  to  complete  the  case, 
not  because  they  are  required  to  diagnose  or  localise  the  disease  ;  but  in 
internal  aneurysms — especially  intra-thoracic— we  rely  largely  upon 
pressure -symptoms  to  recognise  their  presence  and  fix  their  sites. 
An  accurate  knowledge  of  anatomy  is  essential  for  these  purposes. 
Inquiry  must  first  be  made  as  to  the  manner  in  which  the  various 
structures  in  the  neighbourhood  of  the  affected  vessel  discharge  their 
functions  ;  then  the  aneurysm  must  be  of  such  size  and  so  placed  as  to 
produce  the  symptoms  complained  of.  Frequently,  however,  an  aneurysm 
may  reach  a  large  size  in  certain  directions  without  pressing  upon  any 
important  parts. 

The  commonest  pressure-symptoms  are  due  to  pressure  on  nerves  : 
motor,  sensory,  or  sympathetic.  Spasm  and  paralysis  from  irritative 
and  destructive  pressure,  respectively,  on  motor  nerves,  are  uncommon  ; 
they  are  best  seen  in  laryngeal  muscles  from  pressure  of  aortic  aneu- 
rysms on  the  recurrent  laryngeal.  Very  severe  neuralgia  and  perhaps 
hyperesthesia  are  the  first  results  of  pressure  on  sensory  nerves ; 
ancesthesia  may  follow.  These  symptoms  are  well  seen  when  aortic  aneu- 
rysms press  on  intercostal  nerves  or  upon  those  going  to  the  lower  limb; 
but  still  more  often  these  swellings  cause  a  fixed,  constant  burning  or 
boring  pain,  with  sense  of  weakness  from  erosion  of  the  vertebras.  The  re- 
sults of  pressure  on  the  sympathetic  are  best  known  in  the  head  and  neck 
<P.  13). 

Veins  are  commonly  pressed  upon,  perhaps  obliterated,  and  afford 
important  indications;  they  become  swollen  and  varicose  behind 
the  obstruction,  then  more  or  less  marked  oedema  of  the  area  whence 
they  draw  their  blood  results,  and  rarely  even  moist  gangrene  may 
ensue. 

Arteries  may  be  pressed  upon  by  aneurysms  of  other  vessels,  but 
symptoms  are  rare.  A  sac  may  press  upon  the  vessel  whence  it  springs 
and  lead  to  the  complete  cure  of  the  disease. 

No  special  remarks  are  needed  upon  the  symptoms  which  result  from 
pressure  on  the  trachea,  bronchi,  lung,  oesophagus,  bile  duct,  &c. 

Progress  and  terminations. — Sometimes,  though  comparatively 
rarely,  an  aneurysm  remains  stationary  for  long  periods,  or  undergoes 
spontaneous  cure  (see  below) ;  but  in  the  great  majority  of  untreated 
cases  aneurysms  tend  either  slowly  or  rapidly  towards  rupture.  The 
sac  enlarges  most  in  the  directions  of  least  resistance  (usually  towards 
free  surface),  adhering  to  and  causing  the  absorption  of  all  structures 
with  which  it  comes  in  contact  (p.  362).  In  the  limbs  usually,  and 
sometimes  in  the  trunk,  it  presents  beneath  the  skin  and  distends  it. 
Inflammation  succeeds  ;  the  skin  becomes  red,  then  livid  and  vesicated, 
and  sloughs.  When  the  edge  of  the  slough  separates,  a  fatal  bleeding 
ensues,  sometimes  in  a  gush  enough  to  destroy  life  at  once  ;  but  more 
frequently  the  blood  oozes  away  slowly,  or  haemorrhages  occur  at  intervals 
and  clot  blocks  the  opening  between  times.  Sometimes  rupture  takes 
place  into  the  areolar  tissue  of  the  limb  or  part  in  which  the  aneurysm 
is  situate — in  other  words,  the  aneurysm  becomes  diffuse.  Aneurysms  of 
central  vessels  frequently  open  into  mucous  canals  (alimentary,  respira- 
tory), or  serous  cavities — by  a  small,  ulcerated  opening  in  the  former,  by 
a  crack  or  fissure  in  the  latter  case.  Occasionally  aneurysms  burst  into 
large  veins  which  have  become  adherent  to  the  sac,  a  varicose  aneurysm 
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resulting  ;  and  those  of  the  first  part  of  the  aorta  may  open  into  the 
heart  itself. 

Signs  of  perforation. — Sudden,  severe  pain  rapidly  followed  by  col- 
lapse are  the  usual  signs  of  the  rupture  of  an  internal  aneurysm ; 
special  symptoms  may  indicate  the  direction  in  which  it  has  burst,  e.g. 
haemoptysis,  asphyxia,  haematemesis,  escape  of  blood  per  anum.  The 
collapse  varies  with  the  intensity  of  the  pain,  and  especially  with  the 
quantity  of  blood  lost  in  a  given  time.  When  an  external  aneurysm 
becomes  diffuse,  pain  and  collapse  may  be  very  marked ;  and  sometimes 
with  only  a  slight  rupture  there  is  high  fever  with  septic  symptoms. 
Local  symptoms  are  generally  prominent :  the  limb  swells  more  or  less 
diffusely  ;  the  circumscribed  aneurysmal  tumour  disappears  ;  pulsation  is 
often  entirely  lost — at  least  until  the  arterial  hsematoma  becomes 
limited  by  the  pressure  of  the  tissues ;  pulsation  is  absent  in  the  main 
arteries  beyond  the  rupture,  and  the  signs  of  venous  obstruction — cold- 
ness, dilatation  of  subcutaneous  veins,  oedema  and  perhaps  moist 
gangrene— appear  in  the  distal  portion  of  the  limb.  We  have  in  fact  an 
arterial  hasmatoma  (p.  352),  which  may  be  circumscribed  or  diffuse,  and 
lead  to  rupture  through  the  skin,  with  or  without  suppuration,  or  to 
gangrene. 

Spontaneous  cure. — In  a  small  number  of  cases,  aneurysm  ends 
in  spontaneous  recovery,  usually  by  the  more  or  less  gradual  deposition 
of  laminated  clot,  but  sometimes  by  the  more  rapid  formation  of 
ordinary  clot.  The  local  conditions  favouring  the  formation  of  clot 
are :  a  rough  sac-wall  and  stagnation  of  blood  in  contact  with  it. 
Stagnation  or  languid  circulation  of  blood  obtains  (1)  in  saccular 
aneurysms  with  small  mouths,  whilst  it  cannot  occur  in  fusiform 
aneurysms,  through  which  the  main  current  rushes  ;  and  saccular  dila- 
tations from  which  large  vessels  spring  are  also  unfavourable  to  clot 
formation.  As  a  rule,  no  clot,  other  than  a  thin  layer  upon  calcareous 
plates,  forms  in  fusiform  aneurysms  ;  but  Holmes  speaks  of  the  arrest 
of  this  variety  by  clotting  until  only  a  narrow  channel  is  left  through 
which  blood  passes.  In  saccular  aneurysms  clot-formation  goes  on 
until  the  whole  sac  is  full  of  onion-like  layers,  and  the  artery  is  usually 
obliterated  opposite  its  seat  by  fibrous  tissue ;  then  the  solid  mass  slowly 
shrinks.  (2.)  In  a  few  lucky  cases,  a  portion  of  clot  has  been  detached 
from  the  interior  of  the  sac  by  some  accidental  violence,  and  has  effected 
a  cure  by  blocking  up  the  opening  out  of  the  aneurysm,  or  by  embolism  of 
the  main  trunk  beyond  the  aneurysm.  (3.)  The  artery  has  become  ob- 
literated by  accidental  pressure  of  the  aneurysm  upon  it,  above  or  below 
the  mouth,  under  the  resisting  tension  of  a  strong  aponeurosis  ;  or  by 
the  pressure  of  blood  escaping  from  it  on  its  bursting  into  the  cellular 
tissue.  (4.)  Inflammation  about  the  sac  may  lead  to  primary  thrombosis 
of  the  artery  at  the  mouth  of  the  sac  and  secondary  clotting  in  the  sac ; 
or  if  the  latter  suppurates,  healing  by  granulation  will  occur  under  favour- 
able circumstances. 

Complications.— Before  rupture  can  occur  the  following  complica- 
tions may  arise  : — 

Cellulitis  and  suppuration  about  the  sac  are  rare.  They  may  occur 
around  aneurysms  in  loose  connective  tissue,  which  have  been  increasing 
rapidly  ;  but  usually  they  appear  after  the  application  of  a  ligature  near 
the  sac  (e.g.  of  subclavian  for  axillary  aneurysm)  or  after  manipulation 
or  other  injury  of  the  swelling.  The  signs  are  ordinary.  Should  the 
inflammation  end  in  suppuration,  there  is  much  risk  that  when  the 
abscess  is  opened  or  bursts,  the  contents  of  the  sac,  broken  down  and 
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altered  in  appearance  by  admixture  with  inflammatory  products,  will 
escape  with  the  pus,  and  either  at  once  or  after  some  days  be  followed 
by  haemorrhage  from  the  main  artery.  This,  however,  does  not  happen 
in  the  majority  of  cases,  the  artery  apparently  becoming  thrombosed  at 
the  mouth  of  the  sac  before  the  latter  opens.  Suppuration  of  the  sac 
must  not  be  confounded  with  ulceration  of  an  artery  into  an  unopened 
abscess— a  very  rare  occurrence. 

Gangrene  of  distal  parts  may  result  from  the  pressure  of  a  rapidly 
enlarging  sac  upon  the  veins,  but  even  one  of  the  venae  cavae  may  thus  be 
completely  obliterated  without  gangrene  resulting  ;  usually  it  arises  from 
diffusion  of  the  aneurysm.  Coagulation  may  spread  widely  along  the 
main  trunk  leaving  the  sac,  and,  blocking  the  mouths  of  branches  most 
important  for  collateral  circulation,  cause  mortification. 

Diagnosis. — An  aneurysm  may  be  met  with  in  four  states:  (1) 
with  contents  chiefly  fluid,  in  which  it  may  be  termed  typical ;  (2)  solid, 
or  almost  so  ;  (3)  diffused ;  and  (4)  suppurating. 

1.  In  its  typical  state,  aneurysm  is  characterised  chiefly  by  its  forcible 
expansile  pulsation,  its  bruit,  and  the  distinct  diminution  in  size  that 
follows  gentle  pressure  on  the  sac,  whilst  the  main  artery  is  compressed 
above.  In  this  state  it  may  be  confused  with  fluid  swellings — cystic 
tumours,  hydatids,  large  bursas,  and  especially  chronic  abscesses— lying 
immediately  upon  great  vessels  and  receiving  a  communicated  pulsation. 
Points  in  the  history  of  such  cases  may  be  of  value,  especially  as  showing 
absence  of  pulsation  in  early  stages  ;  the  swellings  are  often  less  firm  and 
circumscribed  than  aneurysms ;  their  pulsation  is  hardly  ever  expansile 
and  forcible,  they  can  often  be  drawn  aside  from  the  vessel,  when  pulsation 
and  bruit  cease ;  if  the  vessel  can  be  compressed  on  the  proximal  side  of 
the  growth,  the  swelling,  though  soft  and  fluctuating,  undergoes  no 
diminution  in  size,  nor  does  it  increase  with  a  sensation  of  thrill  when 
pressure  is  removed  from  the  artery. 

Much  more  difficult  than  the  above  may  be  the  diagnosis  from 
pulsating  sarcomata,  which  almost  always  spring  from  bones.  These 
growths  pulsate  expansilely,  and  are  the  seats  of  a  humming  or 
whizzing  bruit ;  compression  of  the  artery  above  checks  both  these  signs, 
and  may  cause  diminution  in  size  of  the  mass.  Usually  these  growths 
present  in  such  situations  that  they  cannot  be  aneurysmal,  i.e.  they  are 
not  in  the  lines  of  great  arteries  ;  but  the  greatest  difficulty  has  arisen 
when  the  tumour  has  presented  where  it  could  not  be  well  examined  and 
in  the  vicinity  of  an  artery,  e.g.  in  the  iliac  fossa  or  region  of  the  great 
sciatic  notch.  Mistakes  have  been  made  by  the  best  surgeons  in  such 
cases.  Prolonged  and  careful  observation  should  always  precede 
treatment. 

2.  When  the  aneurysm  is  solid  or  almost  so,  it  is  liable  to  be  mistaken 
for  a  tumour  in  the  line  of  a  great  vessel,  for  it  has  lost  in  great  part  or 
entirely  its  characteristic  signs.  In  the  more  solid  cases  pulsation  is 
absent,  or,  if  present,  consists  in  a  rising  and  falling  of  the  whole  mass. 
The  history  is  here  of  the  utmost  importance,  and  if  this  does  not  render 
diagnosis  possible,  the  patient  must  be  kept  at  rest  and  treated  for 
aneurysm  in  some  bloodless  way,  whilst  the  swelling  is  carefully  watched. 
Amputation  has  been  performed  for  consolidated  aneurysm  causing  pain 
by  pressure  on  a  nerve  and  regarded  as  a  malignant  tumour ;  it  would 
seem  that  even  short  observation  must  have  prevented  such  an  error. 

The  diagnosis  of  a  solid  tumour  over  an  artery  from  an  aneurysm 
rests  chiefly  upon  the  ability  to  move  the  tumour  away  from  the  artery 
and  deprive  it  of  its  aneurysmal  signs  ;  its  pulsation  is,  of  course,  not 
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expansile  at  any  time.  The  shape  of  the  mass  may  be  characteristic,  as 
in  unilateral  enlargement  of  the  thyroid,  in  which  the  isthmus  may 
often  be  plainly  traced  into  the  swelling. 

3.  When  an  aneurysm  has  become  diffused,  and  especially  when  this 
accident  is  accompanied  by  fever,  loss  of  pulsation,  and  redness  and 
vesication  from  threatened  bursting  through  the  skin,  the  diagnosis  from 
deep  abscess  has  to  be  made  ;  and  aneurysms  have  several  times  been 
opened  in  error.  Again,  the  history  is  of  chief  importance  ;  and  even  if 
the  existence  of  an  aneurysm  had  not  been  recognised,  the  suddenness 
of  the  onset  and  the  early  obstruction  to  both  arterial  and  venous  circu- 
lations should  arouse  suspicion.  Exploratory  puncture  is  apparently 
not  conclusive,  as  inflammation  is  often  excited  about  the  hematoma  ;. 
so  in  doubtful  cases,  with  gangrene  threatening,  an  exploratory  incision 
must  be  made,  everything  being  ready  for  further  treatment. 

4.  When  suppuration  has  occurred  its  signs  are  plain  and  usual,, 
whether  it  happen  before  or  after  ligature.  The  chief  difficulty  would 
lie  in  recognising  as  a  suppurating  aneurysm  one  which  had  ceased  to 
pulsate  on  account  of  periarteritis  (p.  368). 

Prognosis.— This  must  be  regarded  as  bad  if  treatment  is  not 
adopted  or  cannot  be.  Yet  old,  feeble  people,  living  quiet  lives,  may  go- 
on for  many  years  with  stationary  aneurysms,  and  finally  die  of  some- 
thing else. 

Treatment  of  true  aneurysm. 
This  may  be  either  general  or  local. 

General  treatment  is  directed  towards:  (1)  diminishing  the 
frequency  and  force  of  the  heart-beats,  and  (2)  increasing  the  tendency 
of  the  blood  to  form  fibrin.  Very  little  is  known  on  the  subject  of 
formation  of  fibrin,  Schmidt's  views  being  disputed  by  Hammarsten. 
But  observation  has  shown  that  fibrin  forms  more  or  less  quickly  and 
in  varying  amounts  in  different  physiological  and  pathological  states,  e.g.. 
pregnancy  and  sthenic  inflammation  ;  we  may  therefore  hope  to  influence 
its  development,  and  it  is  thought  that  a  dry,  albuminous  diet  and  the 
administration  of  iodide  of  potassium  (grs.  x.  to  xxx.)  favour  coagu- 
lation in  aneurysms.  Mr.  J.  Hutchinson  values  highly  acetate  of  lead 
pushed  till  it  causes  the  lead-line,  constipation,  and  colic,  and  he  would 
similarly  push  ergot ;  by  other  surgeons  these  drugs  are  little  used. 

The  first  indication  is  fulfilled  by  keeping  the  patient  as  nearly  as 
possible  at  absolute  rest,  upon  a  starvation  diet.  The  patient  must  be 
instructed  to  avoid  every  unnecessary  movement  and  all  mental  excite- 
ment ;  the  bowels  should  act  easily,  but  no  drastic  purgatives  should  be 
given  as  they  cause  circulatory  excitement ;  if  he  is  strong  and  plethoric 
and  the  aneurysm  pulsates  forcibly,  bleedings  of  three  to  four  ounces 
may  occasionally  be  employed ;  and  his  diet  must  be  gradually  lowered 
to  something  like  this: — Breakfast,  bread  and  butter,  2  oz.  ;  dinner,, 
bread  and  meat,  of  each,  2  oz.  ;  tea,  bread  and  butter,  2  oz. ;  and  milk  or 
water,  6  oz.  per  diem  (Tufnell)  ;  no  stimulants.  Tobacco  may  be  allowed. 

In  patients  already  feeble  and  anaemic,  most  surgeons  allow  a  fuller 
diet,  highly  nutritious  and  easily  digestible  ;  but  fluids  are  limited  and 
stimulants  disallowed.    Iron  is  often  administered  in  such  cases. 

In  the  absence  of  all  accurate  knowledge,  the  general  treatment  of 
aneurysm  is  highly  empirical,  and  but  little  reliance  is  placed  upon  it. 
Alone  it  is  used  only  in  inaccessible  central  aneurysms.  When  local 
treatment  can  be  employed,  a  moderate  diet  with  little  fluid  and  no< 
stimulant  is  usually  prescribed. 
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Local  treatment. — Of  this  there  are  many  varieties  ;  but  all  that 
are  employed  under  ordinary  circumstances  act  in  imitation  of  nature, 
inducing  either  the  deposit  of  laminated  fibrin  or  the  more  rapid  coagu- 
lation en  masse  of  the  blood  in  the  sac.  With  regard  to  these  two 
modes  of  cure,  it  was  stated  by  Broca,  and  has  been  repeated  since,  that 
the  rapid  coagulation  of  the  blood  in  the  sac  excited  much  irritation,  and 
was  to  be  regarded  as  a  potent  cause  of  suppuration  ;  but  suppuration 
of  popliteal  and  femoral  aneurysms  after  treatment  by  Esmarch's 
bandage  is  scarcely  known  ;  so  it  is  probable  that  the  frequent  occurrence 
of  suppuration  referred  to  by  Broca  was  due,  not  to  the  coagulation,  but 
to  the  methods  of  inducing  it  (direct  pressure,  injection  of  coagulants, 
&c).  Laminated  fibrin  once  formed  is  stable  and  little  prone  to  organi- 
sation ;  clot,  on  the  other  hand,  is  at  first  easily  broken  down  and  washed 
away,  but  is  more  easily  organised. 

The  local  methods  of  treatment  are  the  following :  1.  Compression 
(a)  of  the  sac ;  (b)  of  the  main  artery  on  the  proximal,  (c)  on  the  distal, 
or  (d)  on  both  sides  of  the  sac.  2.  Ligature  (a)  of  the  vessels  entering 
or  leaving  the  sac  after  laying  this  open  ;  (b)  of  the  main  artery  on  the 
proximal,  (c)  on  the  distal  side  of  the  sac.  3.  Amputation.  4.  Manipu- 
lation. 5.  Electrolysis.  6.  Introduction  of  foreign  bodies  into  the  sac. 
7.  Injection  of  coagulants  into  the  sac.  8.  The  injection  of  ergotin  in 
the  tissues  over  the  sac.    9.  Ice. 

1.  Compression. — This  simple  and  very  obvious  mode  of  treat- 
ment was  employed  long  since  by  Guattani  and  others,  with  some 
success ;  but  it  was  usually  applied  immediately  on  the  sac,  was 
imperfect  and  violent,  and  usually  failed — causing  sloughing,  suppura- 
tion, or  rupture.  Pressure  on  the  sac  is  now  employed  but  rarely,  and 
chiefly  in  the  endeavour  to  limit  the  advance  of  an  aneurysm  which 
cannot  otherwise  be  treated ;  thus  a  well-padded  cap  is  sometimes 
fitted  over  a  subclavian  aneurysm.  The  flexion  method  often  acts 
partly  by  direct  pressure. 

Compression  of  the  main  artery  on  the  proximal  side  of 
the  sac  was  revived  and  perfected  by  the  Dublin  surgeons,  Hutton, 
Cusack,  Bellingham,  and  Tufnell,  who  pointed  out  that  a  cure,  very 
similar  to  that  resulting  from  the  Hunterian  operation,  might  be 
obtained  if  the  main  artery  were  compressed  in  an  efficient  manner. 
To  this  end  they  introduced  suitable  instruments,  and  formulated  rules 
for  their  use.  Vanzetti  next  showed  that  the  fingers  of  relays  of 
assistants  were  effective  compressors  in  many  cases  where  instruments 
either  could  not  be  applied  or  were  not  borne  ;  and  thus  arose  the  two 
varieties  of  compression — instrumental  and  digital. 

Instrumental  compression  is  used  almost  solely  on  the  lower  limb, 
in  which  aneurysms  are  so  much  more  frequent  than  in  any  other 
external  part.  The  instruments  employed  are :  Signoroni's  tourniquet 
(Fig.  152) — an  arc  of  steel,  with  a  joint  in  the  middle,  and  a  screw  by  which 
the  extremities  of  the  instrument  are  pressed  together ;  or  Carte's  circular 
tourniquets  (Fig.  153),  one  of  which  envelops  the  whole  pelvis  firmly  in 
a  well-padded  saddle,  and  acts  on  the  lower  end  of  the  external  iliac, 
whilst  the  other  forms  a  circle  of  steel  round  the  thigh,  just  below  the 
groin,  and  has  a  wide  pad  behind  for  the  limb  to  rest  upon,  and  a  screw- 
compressor  playing  through  its  anterior  arch  to  act  upon  the  femoral. 
By  working  these  two  tourniquets  alternately,  compression  can  be  borne 
for  a  much  longer  period  than  when  pressure  is  made  at  one  spot  only  ; 
but^  perhaps  the  chief  merit  of  Carte's  inventions  is  that  the  use  of 
indiarubber  bands,  to  connect  the  compressor  and  its  bearings  with  the 
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fixed  part  of  the  instrument,  renders  the  pressure  elastic  and  more  like 
that  of  the  finger.  Carte's  tourniquets  have  consequently  replaced  all 
others  in  the  treatment  of  aneurysms  of  the  lower  limb.  The  advantages  of 
two  spots  of  pressure  may,  however,  be  obtained  with  Signoroni's  tourni- 


Fi(t.  152.— A,  Signoroni's  tourniquet ;  B,  double  pad.  The 
hinder  pad  in  A  should  be  large  and  concave,  to  rest  behind 
the  pelvis. 

quet  by  using  the  double  pad  (Fig.  152,  B).  Lister's  tourniquet  has  been 
used  to  compress  the  aorta  in  aortic  and  iliac  aneurysms. 

For  compression  of  the  femoral  at  the  groin,  the  use  of  a  4-lb.  round- 
ended  weight,  which  can  be  lowered  on  to  the  artery  at  pleasure,  is  excel - 


Fig.  153.— Carte's  circular  tourniquet  for  the  external  iliac  at  the  groin. 


lent.  By  lowering  a  weight  on  to  the  dorsum  of  an  assistant's  thumb  in 
digital  compression,  his  endurance  (fifteen  minutes)  can  be  at  least 
doubled.  Sometimes  a  curved  needle  may  be  passed  beneath  the  artery, 
which  can  be  pressed  against  it,  with  a  cork  and  ligature. 
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The  conduct  of  compression. — The  skin  pressed  upon  should  be 
shaved  if  necessary,  and  well  powdered  with  French  chalk.  The  artery 
and  not  the  vein  should  be  compressed.  The  pressure  should  be  just 
sufficient  to  check  pulsation  in  the  sac,  and  in  digital  compression  xhe 
assistants  should  work  two  and  two — one  compressing,  the  other  with  a 
hand  on  the  sac.  When  a  change  is  made,  the  fresh  assistant  should, 
when  possible,  compress  a  point  of  the  vessel  below  or  above  that  which 
is  being  compressed ;  and  the  retiring  assistant  should  not  relax 
pressure  until  the  fresh  one  has  the  artery  comfortably  under  control. 
Carte's  tourniquets  must  be  used  similarly :  the  spots  upon  which  their 
compressors  are  to  act  should  be  marked,  and  both  should  not  be  up  at 
once.  In  many  cases  they,  or  the  weight-compressor,  may  be  left  to  the 
management  of  an  intelligent  patient.  If  he  cannot  feel  the  aneurysm 
as  he  lies,  he  should  know  the  number  of  turns  necessary  to  check 
pulsation,  and  the  sac  should  be  frequently  felt  by  an  attendant.  Com- 
pression may  be  continuous  for  12  to  24  hours  or  longer ;  or  it  may 
be  discontinuous,  kept  up  for  a  few  hours  at  a  time  for  many  days, 
weeks  or  months. 

Often  a  determined  attempt  to  cure  rapidly  is  made  at  first ;  i.e.  the 
artery  is  completely  and  continuously  compressed  for  many  hours  to- 
gether in  the  hope  of  inducing  coagulation ;  should  it  fail,  it  may  be 
repeated  in  a  few  days  or  the  discontinuous  plan  may  be  adopted.  When 
the  patient  bears  the  pressure  ill,  morphia  may  be  given  hypodermically, 
or  he  may  be  lightly  chloroformed  during  the  whole  period  of  com- 
pression. The  cure  may  be  complete  and  the  sac  solid  within  six 
hours,  or  twice  as  many  weeks  may  be  spent  over  a  case  in  which  the 
sac  is  slowly  diminishing  and  hardening  under  discontinuous  treatment. 

In  rapid  cases  pressure  should  be  continued  for  a  few  hours  after 
solidification,  lest  the  clot  break  down  before  the  circulation  ;  a  tourni- 
quet applied  on  the  main  artery  is  the  best  means. 

The  mode  of  cure  is  either  by  the  sudden  coagulation  (unusual)  of 
the  contents  of  the  sac  {rapid  method),  or  by  the  deposit  of  laminated 
fibrin.  The  more  complete* the  control  of  the  circulation,  the  more  per- 
fect the  stagnation  of  the  blood  in  the  sac,  the  greater  the  chance  of 
cure  by  coagulation  ;  but  when  collateral  supply  is  free,  and  blood  trickles 
constantly  into  and  out  of  the  aneurysm,  cure,  if  it  result,  will  be  by  the 
slow  method  of  laying  down  layers  of  fibrin  ;  and  this  is  the  usual  result 
of  digital  and  instrumental  compression.  In  either  case  the  sac  shrinks 
to  a  small  size  and  may  be  reduced  to  a  mere  nodule  of  fibrous  tissue  upon 
an  obliterated  artery.  As  to  obliteration  of  the  artery,  Broca  states  that 
of  17  cured  cases  it  was  closed  in  8,  narrowed  in  7,  and  almost  natural 
in  2.    Obliteration  is  satisfactory,  for  the  artery  is  weak  at  the  spot. 

The  special  advantages  of  this  method  are  : — that  it  can  be  discon- 
tinued at  once  if  need  be ;  that  it  avoids  all  the  dangers  connected  with 
an  open  wound,  especially  septic  disease  and  secondary  haemorrhage,  and 
that  people  are  more  willing  to  submit  to  it.  Should  it  fail,  ligature  may 
still  be  resorted  to,  and  a  short  preliminary  compression  has  probably 
the  advantage  of  opening  up  the  collateral  circulation  somewhat,  thus 
rendering  gangrene  less  likely  after  ligature.  Statistics,  according  to 
Holmes  ('  Lancet,'  May  1, 1875),  show — '  to  any  one  who  trusts  implicitly 
in  figures  ' — that  previous  compression  is  unfavourable,  the  mortality 
and  failures  after  secondary  ligature  being  higher  than  after  primary. 
But  there  is  perhaps  some  error  here,  for,  as  C.  J.  Symonds  points  out 
('  Surg.  Treatment  of  Aneurysm,  Guy's  Hosp.  Bep.'  vol.  xxv.),  a  confirm- 
atory result  derived  from  the  Guy's  statistics  is  certainly  accidental, 
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most  of  the  deaths  being  due  to  wound-diseases,  and  among  cases  in  which 
compression  had  been  practised  for  only  a  few  hours.  It  is,  however,  con- 
ceivable that  long  compression  might  render  the  collateral  circulation  so 
free  as  to  interfere  with  cure  after  ligature  ;  and  the  difficulty  of  tying 
an  artery  at  a  spot  which  has  long  been  compressed  is  considerably 
increased. 

The  objections  urged  against  compression  are  :  that  some  patients 
cannot  bear  the  pain — which  may  be  met  by  anaesthesia ;  that  some  can- 
not bear  the  pressure  without  sloughing — generally  overcome  by  using 
the  finger;  and  the  somewhat  doubtful  one  that,  should  it  fail,  ligature 
will  be  less  likely  to  succeed. 

Results  of  proximal  compression. — Its  success  is  variously  stated. 
Dealing  with  popliteal  aneurysms  only,  Hutchinson  gives  52-1  and 
Holmes  53*2  per  cent,  of  cures ;  whilst  of  all  cases  at  Guy's  (fifteen 
years),  Symonds  gives  56-89 ;  and  of  138  cases,  Konig  says  78-3  were 
cured.  Sometimes  the  sac  may  harden  once  or  twice  before  cure  is  ul- 
timately attained.  As  to  unfavourable  results,  we  have  most  commonly 
simple  failure  to  induce  solidification  of  the  sac.  Sloughing  of  the 
skin,  development  of  a  fresh  aneurysm  at  the  point  of  pressure,  suppura- 
tion or  rupture  of  the  sac,  and  gangrene  of  the  limb,  are  all  rare  accidents. 

Distal  compression  may  be  tried  when  proximal  is  impossible ; 
it  is  not  nearly  so  valuable  a  method.  When  distal  pressure  is  applied, 
the  sac  is  kept  distended  under  the  full  arterial  pressure,  and  if  any 
branches  other  than  the  main  trunk  arise  from  it,  blood  will  move  through 
it  pretty  briskly.  If  the  collateral  circulation  is  free,  it  is  advisable  to 
combine  distal  with  proximal  compression. 

There  remain  two  methods  of  compression  which  are  of  more 
limited  application  than  the  digital  and  instrumental  spoken  of  above, 
viz  :  compression  by  EsmarcWs  indiarubber  bandage,  and  by  forced 
flexion  of  the  limb. 

Compression  by  Esmarch's  bandage  was  introduced  by  Dr. 
W.  Eeid,  R.N.,  in  1875,  as  a  ready  means  of  completely  controlling  flow 
through  a  peripheral  aneurysm,  and  of  obtaining  that  perfect  stagnation 
in  the  sac  which  was  pointed  out  by  Dr.  Wm.  Murray,  of  Newcastle,  as 
essential  to  the  rapid  cure  by  coagulation.  ('  The  Eapid  Cure  of  Aneu- 
rysm by  Pressure,'  1871.)  At  the  Congress  in  1881,  Pearce  Gould  read 
a  paper  on  this  method,  from  which  the  following  points  are  taken. 

Method. — With  the  limb  horizontal  an  elastic  bandage  is  applied 
firmly  from  the  extremity  up  to  the  aneurysm,  then  lightly  over  the  sac 
so  as  not  to  empty  it,  and  again  firmly  for  a  sufficient  distance  up 
the  limb  to  entirely  control  the  blood-supply  to  the  sac.  This, 
the  plan  adopted  by  Reid,  has  been  variously  modified.  Thinking 
expression  of  all  the  blood  from  the  limb  below  the  sac  to  be  useless, 
and  possibly  harmful,  if  the  vessels  into  which  it  is  forced  are  diseased, 
some  surgeons  have  begun  their  bandaging  only  a  short  distance  below 
the  aneurysm,  a  few  turns  being  enough  to  keep  the  blood  at  rest  in  this 
direction.  If  a  sufficient  length  of  limb  can  be  bandaged  above  the  sac 
to  prevent  entry  of  blood,  that  is  all  that  is  necessary;  but  if  thers  is 
little  room  here,  either  the  elastic  tourniquet  must  be  used  alone  to  c  m- 
trol  the  circulation,  or  it  may  be  applied  over  the  highest  turn  of  the 
bandage,  or  several  turns  of  the  bandage,  one  on  top  of  the  other,  may 
be  made  as  high  as  possible  round  the  part.  In  some  cases — subclavian, 
axillary,  inguinal — digital  or  instrumental  compression  of  the  main 
trunk  must  be  used  proximally  to  take  off  the  effect  of  blood  being 
pumped  straight  into  the  sac,  whilst  the  elastic  bandage  applied  up  to 
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"the  aneurysm  will  prevent  the  establishment  of  collateral  circulation. 
If  the  region  of  the  sac  is  left  uncovered,  blood  from  the  compressed 
parts  (for  all  is  not  at  once  driven  out)  is  gradually  forced  into  this 
area,  distending  the  sac  and  giving  rise  to  numerous  capillary  eechy- 
moses.  If  the  arterial  circulation  is  not  completely  controlled,  the 
results  of  this  treatment  would  probably  be  disastrous. 

It  is  usually  necessary  to  keep  the  bandage  applied  for  1|  hour  ;  in 
twenty-nine  successful  cases  the  time  varied  from  ^  to  3^  hours.  Great 
pain  is  caused,  and  morphia,  or,  preferably,  chloroform  must  be  given ; 
ether  excites  the  heart,  and  is  liable  to  cause  bronchial  trouble. 

Before  removal  of  the  bandage  the  main  artery  should  be  controlled, 
in  order  that  the  newly-formed  clot  may  not  be  exposed  to  the  direct 
shock  of  the  heart-force ;  either  digital  or  instrumental  compression  may 
be  used,  and  it  should  be  kept  up  for  6  to  12  hours.  When  the  bandage  is 
taken  off,  the  aneurysm  may  be  quite  solid,  and  remain  so  ;  or  there  may 
be  some  pulsation  which  disappears  after  a  few  hours'  compression ;  or 
the  pulsation  may  increase  till  all  hardening  has  disappeared ;  or,  lastly, 
no  change  for  the  better  may  have  resulted. 

Failure  of  a  first  attempt  does  not  show  that  the  treatment  should  be 
abandoned,  but  it  is  discouraging ;  for  of  successful  cases  67*6  per  cent, 
yielded  to  one  application,  17*6  per  cent,  to  two  applications,  and  14*6 
per  cent,  to  three. 

Mode  of  cure. — This  treatment  is  an  excellent  example  of  the 
rapid  method,  which  acts  by  causing  complete  or  almost  complete  stag- 
nation of  blood  in  the  sac,  thus  leaving  it  to  coagulate.  Coagulation  of 
the  contents  of  the  sac  is  the  first  step  towards  cure,  and  from  the  sac, 
clotting  extends  into  the  artery  and  occludes  it ;  the  cure  is  completed 
by  conversion  of  the  arterial  clot  into  fibrous  tissue,  thus  obliterating 
"the  vessel  and  shutting  off  the  sac  from  its  communication  with  the 
blood.  An  examination  of  the  reports  or  specimens  of  the  few  cases 
that  have  died  after  this  treatment  leads  Gould  to  state  that  the  contents 
of  the  sac  become  dry,  discoloured,  partially  absorbed,  and  but  little  or 
not  at  all  organised.  He  thinks  that  this  is  because  the  sac  is  dense 
and  but  slightly  vascular,  less  capable  of  pouring  out  lymph  than  the 
artery.    The  mass  of  the  clot  also  must  be  taken  into  account. 

Among  the  causes  of  failure  of  the  method  are  the  following  :  Stasis 
is  not  obtained,  or  is  not  maintained  long  enough  to  allow  the  clot  to 
extend  into  the  artery  and  acquire  some  firmness.  Conditions  of  the  sac 
and  of  the  blood  which  do  not  favour  coagulation ;  of  the  latter  we  know 
nothing,  but  among  the  former  must  rank  the  fusiform  shape  or  a  wide 
mouth  and  presence  of  endothelium.  When  the  clot  has  formed, 
exposure  to  the  direct  heart-force  and  other  unknown  influences  may 
cause  it  to  disappear  without  embolism  or  other  ill  effects ;  or  the  arterial 
clot  may  fail  to  organise  on  account  of  advanced  arterial  disease. 

The  following  are  the  chief  objections  that  have  been  raised  to  the 
treatment : — (1)  That  expression  of  blood  from  the  whole  lower  limb 
would  so  raise  the  general  arterial  tension  as  to  act  injuriously  upon  a 
diseased  heart  or  artery.  But  the  rise  of  arterial  pressure  from  this  pro- 
ceeding is  momentary ;  reflex  dilatation  of  arterioles  and  veins  ac- 
commodates the  extra  blood  at  once,  and  there  may  be  even  a  fall  of 
pressure.  Still,  caution  is  advisable  under  the  above  conditions.  (2) 
That  syncope  might  result  from  the  great  congestion  of  the  h'mb  on  re- 
moval of  the  bandage  ;  but  the  patient  is  horizontal,  a  tourniquet  controls 
the  main  artery,  and  there  should  be  a  clot  in  it  lower  down.  (3)  That 
gangrene,  referable  to  rupture  of  small  vessels,  is  very  liable  to  occur. 
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Of  sixty-five  aneurysms  of  the  main  artery  of  the  lower  limb  thus 
treated,  gangrene  occurred  in  two,  accounted  for  in  one  by  compression 
of  the  popliteal  vein  by  the  solid  sac,  and  in  the  other,  apparently,  by 
the  presence  of  continued  thrombosis  of  the  arteries  of  the  leg.  (4) 
That  rupture  of  the  sac  is  likely  to  result  ;  and  care  must  certainly  be 
taken  to  give  it  such  support  by  the  bandage  as  is  permissible,  and  to 
prevent  its  distension  by  an  uncontrolled  artery.  Kupture  occurred  in 
one  of  seventy-two  cases,  and  in  one  the  sac  was  larger  immediately 
after  treatment.  (5)  In  the  upper  limb  paralysis  may  result,  especially 
if  the  elastic  tube  is  used. 

The  advantages  of  treatment  by  the  elastic  bandage  are :  that  it 
occupies  but  a  few  hours  ;  that  its  success  is  great  (about  50  per  cent,  of 
all  cases)  ;  that  combined  with  the  elastic  tube,  or  other  form  of  tourni- 
quet or  with  digital  compression,  it  is  very  widely  applicable — the  ab- 
dominal aorta  and  the  axillary  falling  within  its  province ;  and  that,  in 
case  of  failure,  it  interferes  with  no  treatment  which  it  may  subsequently 
be  necessary  to  employ. 

Continued  forced  flexion  of  the  knee  or  elbow  stops  the  pulse  at 
the  ankle  or  wrist  by  producing  a  kink  in  the  artery.  An  aneurysm 
situate  in  the  bend  of  the  joint  would  be  subjected  to  continuous 
pressure.  The  method  has  been  used  chiefly  for  popliteal  aneurysms* 
The  limb  must  be  bandaged  to  the  knee,  gradually  flexed  as 
fully  as  possible,  and  so  fixed  for  several  hours,  whilst  the  patient  is 
quieted  by  morphia.  Digital  compression  may  be  used  as  an  aid.  The 
chief  accidents  are  rupture  and  gangrene.  The  method  is  fairly  suc- 
cessful, and  may  be  tried  also  in  circumscribed  arterial  hasmatomata. 

2.  Ligature. — This  is  really  the  most  perfect  means  of  compress- 
ing an  artery,  a  wound  being  necessary  to  its  application.  The  dangers 
of  a  wound  have  been  so  much  reduced  by  antiseptics  that  some  surgeons 
now  regard  ligature  of  the  superficial  femoral  as  the  best  and  easiest 
treatment  for  all  concerned  of  popliteal  aneurysm.  But  even  now 
ligature  has  very  decided  dangers,  whilst  compression  is  comparatively 
safe  ;  its  proper  field  is,  therefore,  that  left  by  failure,  or  unsuitability  of 
compression.  Thus  compression  is  unsuitable,  and  ligature  or  other 
treatment  must  be  employed,  when  the  skin  sloughs  easily,  when  the 
teguments  are  inflamed  at  the  point  for  pressure,  when  the  aneurysm  is 
suppurating,  or  is  increasing  rapidly  and  threatens  to  burst  or  has  burst, 
or  when  the  limb  is  much  swollen  from  venous  obstruction  and  gangrene 
threatens  or  is  present ;  and  if  during  compression  such  conditions 
arise,  it  should  be  abandoned.  Lastly,  in  certain  central  aneurysms 
pressure  cannot  be  employed. 

Proximal  ligature  or  Kunterian  operation. — When  possible 
the  ligature  should  always  be  placed  between  the  sac  and  the  heart,  the 
principles  laid  down  by  John  Hunter  being  obeyed.  These  were  that  the 
ligature  should  be  applied  far  enough  from  the  sac  for  the  vessel  to  be 
healthy,  yet  not  so  far  away  that  many  or  large  collateral  branches  shall 
intervene  between  it  and  the  sac.  The  Hunterian  operation  was  a  very 
great  improvement  upon  the  old  operation  (that  of  Antyllus— see  below), 
of  opening  the  sac  and  tying  the  vessels  entering  and  leaving,  but  its 
province  must  be  clearly  understood.  Proximal  ligature  at  a  distance  is 
done  in  aneurysm  :  first,  because  the  old  operation  yielded  such  bad 
results,  partly  on  account  of  its  difficulty  and  imperfect  performance, 
partly  from  the  frequently  diseased  state  of  the  vessels  in  the  neigh- 
bourhood of  the  sac,  and  in  great  measure,  doubtless,  from  the  effect  of 
sepsis  in  the  necessarily  large  and  irregular  wound  ;  secondly,  because  in 
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the  case  of  aneurysm  the  gradual  establishment  of  collateral  circulation, 
after  tying  at  a  distance,  provides  that  slow  flow  of  blood  through  the 
sac  which  is  necessary  for  the  deposit  of  laminated  fibrin ;  and,  thirdly, 
because  with  fairly  healthy  vessels  and  in  ordinary  cases,  in  which  the 
aneurysm  is  circumscribed  and  not  so  large  as  to  seriously  interfere  with 
return  of  blood  by  the  veins,  this  establishment  of  collateral  circulation 
in  parts  beyond  the  aneurysm  may  be  counted  upon.  The  aneurysm  is, 
of  course,  always  an  obstruction 
to  the  circulation  in  the  limb — one 
might  a  priori  think  it  a  greater 
obstruction  than  a  transverse  di- 
vision, or  a  ligature  in  continuity 
of  the  main  artery  ;  but  experience 
has  amply  shown  that  it  is  not  so 
(doubtless  because  its  gradual  deve- 
lopment allows  collateral  branches 
to  enlarge  and  counterbalance  ad- 
vancing obstruction  in  the  main 
trunk),  and  that  a  second  obstruc- 
tion (ligature)  may  in  most  cases  be 
safely  inserted  higher  up.  These 
considerations  show,  once  again, 
how  entirely  inapplicable  ligature  at 
a  distance  is  to  the  arrest  of  haemor- 
rhage, in  which  the  establishment 
of  collateral  circulation  probably 
brings  recurrence  of  bleeding,  whilst 
its  non-establishment  means  death 
of  the  part.  When  to  the  obstruc- 
tion of  a  wound  that  due  to  the 
pressure  of  a  recent  arterial  haema- 
toma — diffuse  or  circumscribed — 
is  added,  ligature  at  a  distance  is 
sure  to  cause  gangrene.  If,  how- 
ever, a  hematoma  does  not  of  itself 
induce  mortification,  but  becomes 
surrounded  by  a  capsule  of  inflam- 
matory tissue,  whilst  collateral 
circulation  is  developed,  it  be- 
comes amenable  to  the  ordinary 
treatment  of  aneurysm ;  but  it 
may  with  perfect  propriety,  and 
with  greater  certainty  of  cure,  be 
treated  by  ligature  at  the  spot,  for 
the  vessel  is  presumably  healthy. 

For  the  methods  of  tying  arte- 
ries in  their  continuity  at  seats  of 
election,  see  Ligature  of  Arteries. 
I  After-treatment. — The  patient 
should  be  placed  in  bed,  with  his 
limb  in  an  easy  position,  well  wrapped  up  in  cotton-wool  to  preserve 
its  temperature,  and  slightly  raised  to  favour  venous  return.  Neither 
[pressure  nor  cold  may  be  employed  should  swelling  occur,  and  hot 
Ibottles,  if  placed  in  the  bed,  must  not  touch  the  limb  lest  they  induce 
[sloughing. 


FIG.  154.— An  aneurysm  of  the  common, 
femoral  artery,  for  which  the  external 
iliac  was  tied  by  Sir  B.  Brodie.  The 
ligature  is  seen  imbedded  in  lymph : 
the  coagulum  in  the  artery  above  and 
below  it ;  and  the  laminated  coagula 
in  the  aneurysm.  St.  George's  Hos- 
pital  Museum. 
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After  the  operation  the  temperature  of  the  limb  falls  several  degrees  ; 
but  in  a  few  hours  it  may  rise  two  or  three  degrees  higher  than  the 
opposite  limb,  because  the  blood  is  forced  to  circulate  through  the  super- 
ficial capillaries,  and  its  rapid  passage  is  permitted  by  very  full  dilatation 
of  the  vessels,  due  partly  to  the  direct,  partly  probably  to  the  reflex, 
action  of  prolonged  anaemia.  Subsequently  it  sinks  again  rather  below 
the  natural  standard.  The  sac  should  from  day  to  day  become  pro- 
gressively harder  and  smaller.  In  the  course  of  three  or  four  weeks  it 
should  be  quite  solid  and  considerably  shrunken.  Then,  all  being  sound 
at  the  seat  of  ligature,  the  patient  may  be  allowed  to  get  about. 

The  mode  of  cure  after  ligature  is  usually  by  the  deposit  of  lami- 
nated fibrin ;  clot  extends  into  the  artery,  which  becomes  obliterated 
opposite  the  sac  by  fibrous  tissue.  The  vessel  is,  of  course,  obliterated 
in  the  usual  way  from  the  seat  of  ligature  to  the  nearest  branches,  but 
remains  pervious  between  the  knot  and  the  sac  (Fig.  154).  The  latter 
slowly  shrinks  by  drying,  or  breaking  down  and  absorption  of  its  con- 
tents ;  the  most  superficial  layers  probably  organise. 

Complications  after  ligature  and  their  treatment. — The 
course  of  an  aneurysm  after  ligature  is  not  always  smooth.  Instead  of 
solidifying,  the  contents  may  remain  fluid,  and  the  sac  may  even  enlarge 
under  the  pressure  of  regurgitant  blood  supply,  necessitating  compression, 
incision  of  the  sac,  &c,  or  large  collateral  branches  may  open  into  the  sac 
or  artery  above  it,  but  below  the  ligature,  continued  or  recurrent  pulsation, 
sooner  or  later,  being  the  result.  The  latter  may  rarely  occur  from  early 
slipping  of  a  catgut  knot.  Both  these  complications  must  be  met  by 
still  further  diminishing  the  blood-supply  to  the  sac,  by  vertical  eleva- 
tion of  the  limb,  compression  of  the  main  trunk  above  the  ligature  or 
below  the  sac,  forced  flexion,  bandaging  the  limb  firmly  up  to  the  sac 
and  then  over  a  soft  pad  placed  upon  the  latter,  or  the  cautious  use  of 
Esmarch's  bandage.  These  failing,  the  choice  lies  between  opening  the 
sac  and  amputation,  when  this  is  possible. 

Suppuration  of  the  sac  (p.  368)  occurs  much  more  often  after 
ligature  close  to  the  sac  than  under  any  other  circumstances — i.e.,  it  is 
most  common  in  the  neck,  axilla,  and  groin.  Probably  antiseptics  have 
greatly  diminished  the  liability  to  it.  Before  doing  anything,  make  sure 
that  suppuration  has  occurred.  Then  the  choice  of  treatment  is 
between  incision  of  the  sac  and  amputation,  when  this  is  possible ;  and 
of  these,  free  antiseptic  incision  should  first  be  tried.  If  there  has  been 
no  recurrent  pulsation,  this  may  be  done  at  once,  but  under  other  circum- 
stances it  may  be  well  to  wait,  in  the  hope  that  occlusion  may  occur.  If, 
however,  general  or  local  symptoms  necessitate  action,  and  haemorrhage 
result,  either  immediately  or  later,  the  vessel  must  be  secured  or  com- 
pressed from  the  sac.  Erichsen  states  that  attempts  to  ligature  have 
hitherto  failed,  the  vessel  being  softened,  and  recommends  the  cautery 
as  preferable.  Plugging  is  the  last  resource  in  central,  amputation  in 
peripheral  aneurysms. 

If  not  opened,  the  sac  will  burst  through  the  skin  or  some  mucous  or 
serous  surface  ;  this  may  or  may  not  be  followed  by  haemorrhage. 

Gangrene.— This  is  generally  moist,  and  may  result  from  many 
causes  after  ligature — e.g.  failure  of  collateral  circulation  from  arterial 
disease,  spreading  arterial  thrombosis,  cardiac  weakness  or  loss  of  blood 
(p.  56),  obstruction  to  the  venous  circulation  by  pressure  of  the  sac 
upon  the  main  and  other  veins,  or  wound  of  the  main  vein  or  its 
inclusion  in  the  ligature,  diffusion  of  the  aneurysm,  or  the  superven- 
tion of  inflammatory  oedema.    The  imperfectly  nourished  tissues  slough 
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readily  from  heat  or  cold.  Gangrene  usually  appears  from  the  third  to 
tenth  day  unless  impending  before  operation. 

If  the  aneurysm  is  doing  well,  and  the  gangrene  is  limited  and  unac- 
companied by  much  general  disturbance,  we  may  allow  a  line  of  demar- 
cation to  form.  If,  however,  mortification  is  spreading,  high  amputation 
must  be  done,  if  possible  at  a  point  at  which  the  circulation  is  satisfac- 
tory and  there  is  no  oedema. 

When  gangrene  is  threatening  from  pressure  of  the  sac  or  diffusion, 
the  effect  of  incision  and  removal  of  some  or  all  the  contents  of  the  sac, 
with  ligature  at  the  point  if  necessary,  should  be  tried  before  amputation. 
Diffuse  inflammations  must  be  treated  by  fomentations  and  elevation. 

Distal  ligature  or  Brasdor's  operation. — When  a  ligature  can- 
not be  proximally  applied,  as  in  aneurysms  of  the  innominate  and  roots 
of  carotid  and  subclavian,  distal  ligature  may  be  done.  In  some  cases  of 
aneurysm  of  the  arch  of  the  aorta  ligature  of  the  left  carotid,  in  others  of 
the  right  carotid  and  subclavian  has  been  done  with  advantage.  When 
ligature  of  the  carotid  and  subclavian  is  thought  desirable,  it  is  best  to 
tie  them  on  separate  occasions.  When  one  of  these  vessels  springs  from 
the  sac  of  an  innominate  or  carotid  aneurysm,  the  mode  of  action  of 
ligature  is  obvious  ;  but  in  other  cases  in  which  good  has  resulted  this  is 
not  evident,  and  there  is  no  reliable  means  of  selecting  suitable  cases. 
A  moderate  inflammation  round  the  sac,  starting  from  the  wound,  may 
sometimes  have  caused  clotting. 

Incision  of  the  sac  or  operation  of  Antyllus. — This  operation 
may  be  employed  after  failure  of  proximal  ligature,  and  in  some  cases  of 
diffused  or  suppurating  aneurysm  instead  of  amputation.  In  the  par- 
ticular case  of  aneurysm  of  the  axillary,  the  results  of  ligature  of  the 
subclavian  being  very  unsatisfactory  (12  deaths  in  21  cases,  Poland), 
Syme  revived  this  operation,  haemorrhage  being  controlled  by  the  ringer 
of  an  assistant  placed  upon  the  subclavian  through  an  incision  above 
the  clavicle.  This  mode  of  commanding  arteries  is  well  worthy  of 
note. 

The  operation  is  the  same  as  that  described  by  John  Bell  for  arterial 
hsematoma.  It  is  difficult  in  proportion  as  bleeding  is  difficult  to  check, 
and  as  the  sac  is  large  and  irregular.  In  the  limbs,  if  Esmarch's  band 
is  used,  the  smaller  vessels  are  often  missed.  After  securing  the 
larger,  plug  the  sac  with  sponge,  elevate  the  limb,  and  remove  the 
tourniquet.  After  10  to  15  minutes,  the  consecutive  hyperaemia  is  over  ; 
then  lower  the  limb  and  secure  the  small  vessels  (Konig). 

3.  Amputation  may  be  required  at  once  in  certain  cases  of  failure 
of  the  ligature,  of  diffusion,  of  suppuration,  and  of  gangrene  ;  incision 
of  the  sac  and  ligature  at  the  spot  is  generally  the  only  alternative. 

Sir  W.  Fergusson  recommended  amputation  at  the  shoulder  after 
distal  pressure  had  failed  in  aneurysm  of  the  subclavian,  the  object  being 
to  obtain  not  only  the  effect  of  distal  ligature,  but  also  the  shrinking  of 
all  vessels  concerned  in  the  supply  of  the  lower  limb. 

4.  Manipulation. — In  two  cases  of  aneurysm  of  the  right  sub- 
clavian artery,  Sir  W.  Fergusson,  instead  of  trying  the  hopeless  opera- 
tion of  ligature  between  the  tumour  and  the  heart,  or  the  doubtful 
one  of  ligature  on  the  distal  side,  endeavoured  to  block  up  the  artery,  by 
fibrin  squeezed  from  the  sac.  He  first  emptied  the  sac  by  pressure  with 
his  thumb,  then  squeezed  and  rubbed  the  opposed  surfaces  against  each 
!  other,  so  as  to  force  some  of  the  fibrin  into  the  artery.  The  effect  in 
oach  case  was  immediate  and  striking.    In  the  first  case  there  was 

j giddiness;  and,  after  one  or  two  repetitions  of  the  manipulation,  all 
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circulation  in  the  vessel  and  its  branches  below  was  arrested,  and  the 
tumour  became  smaller  and  firmer.  Finally,  after  muscular  exertion,  it 
burst  into  the  brachial  plexus,  and  the  patient  died  seven  months  after 
the  first  manipulation.  In  the  second  case  (in  which  all  pulsation  had 
ceased  in  the  arteries  below  for  some  months  before  the  manipulation) 
there  was  partial  hemiplegia,  rendering  it  probable  that  a  plug  of  fibrin 
had  been  carried  to  the  brain ;  but  the  tumour  became  gradually  less,  and 
the  man  was  alive  and  well  two  years  afterwards.  Manipulation  has 
been  little  used,  but  may  occasionally  prove  useful ;  embolism  of  the 
brain  is  its  chief  danger  when  used  in  aneurysm  at  the  root  of  the  neck. 

5.  Electrolysis. — The  greatest  confusion  appears  to  have  prevailed 
in  the  application  of  electricity  to  the  treatment  of  aneurysm  ;  so  that  in 
spite  of  a  long  list  of  cases  the  best  method  is  scarcely  determined. 
Cells  of  all  sizes  and  kinds,  numerous  or  few,  strong  or  weak,  have  been 
employed  ;  both  poles  have  been  inserted  or  only  one  pole ;  and  the  length 
of  the  operation  has  varied  greatly.  But  the  great  fault  from  a  scientific 
point  of  view  lies  in  the  absence  of  all  measurement  of  the  strength  of 
current  actually  used.  This  measurement  is  easily  made  by  the  inser- 
tion in  the  circuit  of  a  galvanometer,  which  is  now  made  by  Gaiffe,  to 
indicate  the  strength  of  current  in  amperes  and  milliamperes — the 
ampere  being  the  unit  of  strength  of  current.  This  should  always  be 
used. 

When  two  needles  are  placed  in  fluid  blood,  a  tolerably  firm  clot 
occurs  round  the  positive,  whilst  a  large  soft  frothy  mass  forms  round 
the  negative,  and  the  weight  of  the  clot  formed  is  proportional  to  the 
strength  of  current  (i.e.  quantity  of  electricity  passing  in  unit  of  time) 
and  the  duration  of  its  flow.  The  soft  mixture  of  gas  and  clot  round  the 
negative  needle  is  of  little  value  in  the  cure  of  aneurysm ;  sometimes 
the  sac  has  become  tympanitic,  chiefly  from  hydrogen  liberated  here. 
The  firm  clot  on  the  positive  needle  is  the  consolidating  agent ;  we  want 
as  much  as  possible  of  this  formed.  The  positive  needle,  unless  made 
of  gold  or  platinum,  is  dissolved,  but  this  is  an  advantage,  especially  in 
the  case  of  steel  needles,  the  iron  salts  causing  firm  clotting. 

De  Watteville  ('  Medical  Electricity,'  second  edition,  p.  200)  recom- 
mends the  introduction  into  the  sac  of  four  to  eight  needles,  insulated  to 
near  the  points,  and  connected  with  the  positive  pole  of  a  battery,  whilst 
the  negative  pole  is  represented  by  a  plate  electrode  at  least  8  x  16  cm.,, 
placed  anywhere  on  the  body,  a  layer  of  modeller's  clay  being  inserted 
between  it  and  the  skin  to  prevent  burning  and  vesication.  He  would  use 
a  measured  current  strength  of  20  to  30  milliamperes  per  needle,  and 
would  allow  the  current  to  flow  for  half  an  hour  at  the  first  sitting,  longer 
at  subsequent  ones,  which  may  be  held  once  a  week.  Large  elements  are 
necessary  to  supply  quantity  of  electricity,  whilst  many  in  series  are  re- 
quired to  give  the  electromotive  force  necessary  to  overcome  the  great 
external  resistance  of  the  epidermis  ;  a  battery  of  zinc-carbon  elements 
in  bichromate  of  potash  (Stohrer's)  is  most  convenient,  and  24  to  30' 
elements  will  be  required.  This  non-insertion  of  the  medical  pole  sug- 
gested by  Bastian  is  generally  objected  to,  as  causing  so  much  waste  of 
force  in  overcoming  external  resistance  that  little  is  left  for  electrolysis 
of  blood,  and  little  clot  forms.  De  Watteville,  however,  states' that  a  suffi- 
cient current  is  easily  obtained.  Most  operators  insert  a  needle  attached  to 
either  pole,  thus  reducing  the  external  resistance  greatly,  and  increasing 
the  strength  of  current  (from  a  given  battery)  and  the  quantity  of  clot. 
The  disadvantage  is  the  formation  of  loose  stuff  and  hydrogen  at  the 
negative  pole. 
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Little  pain  is  caused.  The  needles  must  be  withdrawn  by  gentle 
rotation,  the  punctures  closed  by  collodion,  and  ice  applied.  The  results 
of  each  operation  are  usually  not  marked.  Embolism  has  never 
occurred,  though  there  seems  ample  ground  to  fear  it.  Sloughing  round 
the  needles  results,  when  these  have  not  been  properly  insulated  or  in- 
troduced beyond  their  points.  In  a  few  cases  cure  seems  to  have 
resulted ;  in  others,  delayed  progress  in  one  direction,  too  often  accom- 
panied by  advance  in  another. 

6.  Introduction  of  foreign  bodies  into  the  sac. — In  desperate 
cases  of  central  aneurysm,  the  sac  has  been  punctured  with  a  very  fine 
cannula,  through  which  several  feet  of  fine  iron  wire,  silvered  copper 
wire,  watch  springs  which  curl  up  as  they  enter,  or  horsehair,  have  been 
passed,  in  the  hope  that  they  may  induce  coagulation. 

The  plan  has  been  tried  in  three  cases  of  thoracic  aneurysm,  but  all 
have  proved  fatal.  C.  H.  Moore  ('  Med.  Chir.  Trans.'  vol.  xlvii.)  many 
years  ago  introduced  26  yards  of  wire  into  the  sac  of  such  an  aneurysm. 
The  patient  died  of  inflammation  of  the  sac  and  pericarditis,  and  clots 
like  those  found  on  the  wire  in  the  sac  were  found  swept  into  many 
arteries.  Quite  lately  Bacelli  (quoted  in  '  Brit.  Med.  Journ.'  1885,  vol.  i. 
p.  1256)  similarly  introduced  seven  50-cm.  watch-springs  ;  death  from 
exhaustion  occurred  in  two  days,  and  little  clot  had  formed. 

A  year  ago,  Loreta  of  Bologna  freely  opened  the  abdomen  of  a  man 
with  a  large  aneurysm  of  the  abdominal  aorta  high  up,  intending  to  tie 
off  the  sac  or  to  empty,  invert,  and  sew  it  up  ;  but  as  this  was  impos- 
sible, he  passed  two  metres  of  silvered  copper  wire  into  the  sac,  and 
touched  the  puncture  with  pure  carbolic  acid.  The  man  recovered  well, 
and  the  aneurysm  quickly  became  solid  and  shrank  to  the  size  of  a 
walnut.  Apparently  cured,  and  in  excellent  health,  he  left  the  hospital 
in  two  months,  but  92  days  after  the  operation  he  suddenly  died  from 
rupture  of  the  aorta  just  where  the  lower  wall  of  the  sac  joined  it.  The 
sac  was  quite  filled  with  fibrin  ('  Brit.  Med.  Journ.'  1885,  vol.  i.  pp.  745, 
955).    This  is  the  best  result  yet  obtained  by  the  method. 

Sometimes  six  or  eight  fine  gilt  needles  have  been  thrust  close 
together  into  an  aneurysm  and  left  for  1  to  3  days ;  coagulation  starts 
upon  them,  and  spreads  till  the  sac  is  full. 

7.  The  injection  of  coagulants.— Of  these,  perchloride  of  iron  is 
the  most  important ;  but  it  should  not  be  used  unless  the  circulation 
can  be  controlled,  the  danger  of  embolism  is  so  great.  In  aneurysms  so 
situate  that  flow  of  blood  through  them  can  be  arrested,  some  more 
reliable  mode  of  treatment  can  probably  be  employed.  In  cases  in  which 
operation  is  undesirable  and  compression  fails  to  induce  coagulation, 
the  needle  of  a  Pravaz's  syringe  may  be  passed  into  the  sac  from  some 
distance,  and  liq.  ferri  perchlor.  injected,  drop  by  drop,  by  a  turn  of 
its  screw-piston  every  half  minute.  Compression  for  some  hours  should 
be  continued. 

Under  these  conditions  the  injection  of  Schmidt's  4  blood-ferment ' 
has  been  unsuccessfully  tried. 

8.  The  injection  of  ergrotin  in  the  tissues  over  the  sac  was 

recommended  by  V.  Langenbeck,  on  the  supposition  that  it  would  cause 
contraction  of  the  sac  ;  but  in  an  aneurysm  of  any  size  the  fibroid  con- 
dition of  the  media  precludes  such  a  hope.  Bonjean's  fluid  extract,  in 
^  to  3  gr.  doses,  was  used.  If  the  injections  act  at  all,  it  is  probably 
by  exciting  moderate  inflammation  round  the  sac. 

9.  Ice  constantly  applied  to  the  surface  of  an  aneurysm  is  re- 
commended by  J.  Hutchinson  in  combination  with  absolute  rest  and 
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large  doses  of  pot.  iod.,  plumb,  acetate,  and  ergot ;  sloughing  must  be 
guarded  against. 

The  methods  5  to  9  inclusive  are  very  uncertain,  and  are  generally- 
used  faute  de  mieux ;  sometimes  they  form  adjuvants  to  better  plans. 
In  cases  of  multiple  aneurysm,  or  of  two  aneurysms — one  central, 
one  peripheral — no  cutting  operation  should  be  done  for  the  peripheral, 
if  it  can  be  avoided.  But  when  there  are  two  popliteal  aneurysms,  as  is 
not  uncommon,  or  a  femoral  and  popliteal  in  the  same  side,  the  usual 
treatment  may  be  followed. 

NiEVUS,  ANGEIOMA,  OR  VASCULAR  TUMOUR. 

There  are  two  varieties — capillary  and  cavernous  (see  p.  108,  where 
their  nature,  clinical  signs,  and  seats  are  given). 

Nsevi  are  so  commonly  noticed  at  birth,  or  shortly  after,  that  some 
regard  them  as  invariably  congenital ;  it  must  be  admitted,  however, 
that  some  of  these  growths,  usually  deep,  are  first  noticed  later,  and 
even  in  adult  life.  They  often  affect  more  than  one  child  of  a  family. 
Their  causes  are  unknown  ;  they  are  sometimes  attributed  to  maternal 
impressions. 

Cutaneous  and  subcutaneous  nsevi  may  occur  at  any  point  of  the 
surface,  are  most  common  upon  the  head  and  face,  then  upon  the 
trunk,  least  so  on  the  lower  limbs.  It  is  with  these  that  we  almost 
always  have  to  deal ;  but  nsevi  of  the  lips,  gums,  tongue,  and  rectum 
occur,  and  may  be  very  troublesome,  or  even  fatal,  from  hemorrhage. 
Nsevi  of  internal  organs  cause  no  symptoms. 

Diagnosis. — A  mother's  mark  cannot  be  mistaken  for  anything  else  ; 
and  often  the  skin  is  purple  from  dilated  small  vessels  over  subcutaneous 
growths,  or  its  translucency  allows  a  bluish  colour  to  show  through.  A 
fatty  tumour  is  almost  the  only  growth  a  subcutaneous  nsevus  could 
be  taken  for ;  but  congenital  lipomata  are  rare,  not  spongy  and  compres- 
sible, and  do  not  swell  when  the  child  strains  or  cries.  Nsevus  and 
lipoma  may  be  combined — ncevo-lipoma.  When  discovered  after  the 
first  years  of  life,  the  diagnosis  is  often  doubtful  if  the  skin  over  them 
is  opaque  and  normal. 

Nsevi  of  mucous  membranes  are  usually  characterised  by  their  purple, 
or  scarlet,  obviously  vascular,  aspect.  In  the  rectum  this  may  not  be 
very  evident,  when  viewed  through  the  speculum ;  the  chief  diagnostic 
point  here  is  occasional  haemorrhage,  commencing  in  early  childhood. 

Course. — Mother's  marks  (chiefly  port  wine  stains)  may  be  wide- 
spread at  birth,  and  remain  stationary,  or,  starting  as  slightly-raised 
scarlet  points,  may  spread  rapidly  or  slowly  ;  often  they  heal  centrally, 
whilst  spreading  peripherally,  a  white  scar  tissue  replacing  that  of  the 
nsevus ;  many  are  thus  ultimately  cured.  Subcutaneous  nsevi  do  not 
usually  spread  far  or  fast,  but  they  do  sometimes  grow  rapidly,  attain  a 
large  size,  and  recur  again  and  again  after  removal ;  they  often  involve 
the  skin  over  them,  but  not  the  deeper  parts.  These  growths  may  also 
undergo  a  fibroid  change,  or  cysts  may  develop  in  them  by  obstruction 
and  dilatation  of  veins ;  rarely,  when  irritated,  they  inflame,  ulcerate, 
and  bleed.  Naturally  the  latter  complication  arises  most  easily  on' 
mucous  surfaces.  , 

Treatment. — When  a  superficial  ncevus  shows  central  scar-tissue 
and  shrinking  it  may  usually  be  left  to  itself,  or  treated  by  the  constant 
pressure  of  an  ivory  or  sheet-lead  pad  and  elastic  band  or  of  contractile 
collodion.  Freezing  by  ice  will  sometimes  check  the  growth  of  a  capillary 
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naevus.  Vaccination,  by  punctures  all  over  the  surface  to  produce  a 
confluent  vesicle,  is  rarely  successful  in  obliterating  the  vessels.  The 
most  generally  useful  treatment  is  that  by  caustics.  Nitric  acid  is 
usually  chosen,  but  its  action  is  very  superficial ;  to  apply  it,  oil  the 
skin  around,  almost  to  the  naevus,  and  then  rub  on  the  acid  with  a 
pointed  glass  rod  or  a  match-stick.  E  thy  late  of  sodium  is  preferable^ 
and  should  be  well  rubbed  in  with  a  pointed  match  ;  it  softens  the  epi- 
dermis rapidly,  and  the  surface  becomes  red-black,  as  the  fluid  causes 
coagulation  in  the  vessels.  When  the  scab  separates,  in  either  case,  the 
granulation  tissue  may  be  abnormally  purple  at  some  points,  necessitat- 
ing a  fresh  application.  A  small  cautery  may  be  used.  For  diffuse 
port  wine  stains,  scarification  (B.  Squire)  with  closely-set  knives  may 
do  some  good,  by  substituting  superficial  scar-tissue  of  white  colour  for 
the  dilated  vessels.  The  same  result  may  be  attained  by  inserting  super- 
ficially in  the  skin  a  number  of  fine  needles,  and  connecting  them  alter- 
nately with  either  pole  (De  Watteville) ;  no  contraction  results. 

Subcutaneous  ncevi  may  be  treated  in  many  ways  ;  but  if  sta- 
tionary, and  not  disfiguring  nor  discomforting,  treatment  will  be  un- 
necessary. 

Seton. — Silk  threads,  simple  or  steeped  in  liq.  ferri  perchlor.,  are 
dragged,  by  a  proportionately  small  needle,  in  various  directions  through 
the  growth  ;  they  are  withdrawn  when  suppuration  has  set  in,  and  fresh 
ones  inserted  as  may  be  necessary.  A  good  deal  of  scarring  results,  but 
general  symptoms  are  usually  slight. 

Injection. — Many  irritant  and  coagulant  fluids  are  introduced  by 
a  hypodermic  syringe  into  subcutaneous  naevi,  but  the  plan  is  dangerous,, 
unless  circulation  through  the  growths  can  be  completely  controlled,  for 
pulmonary  embolism  has  proved  fatal.  Therefore,  before  injecting,, 
pass  stout  hare-lip  pins  crosswise  beneath  the  growth,  and  tie  a  silk 
ligature  tightly  beneath  these.  Two  or  three  drops  should  now  be 
distributed  in  the  tumour  by  screwing  down  the  piston.  The  chief 
fluids  used  are — neutral  liq.  ferri  perchlor.,  pure  carbolic  acid,  solu- 
tion of  tannin  (5j.  ad  3]'.),  tr.  iodi  (Coates).  If  much  fluid  is  injected,, 
sloughing  will  occur.  After  10  to  15  minutes  remove  the  pins  and 
ligature. 

Xgnipuncture,  with  Paquelin's  or  other  pointed  cautery,  is  often 
useful  where  scarring  is  not  of  much  moment.  As  many  punctures  as 
possible  should  be  made  from  one  centre ;  sloughing  occurs  round  the 
punctures,  and  the  resulting  scar  is  larger  than  one  expects. 

Electrolysis,  in  moderately  skilful  hands,  is  the  best  method  for 
obliterating  naevi  of  the  face  and  other  places  where  a  scar  disfigures ; 
if  the  skin  is  involved,  a  scar  must  result  in  the  process  of  cure,  but  it 
is  said  that  galvanic  cicatrices  do  not  contract. 

In  small  naevi,  either  introduce  only  the  negative  pole,  closing  the 
circuit  with  a  plate  electrode  on  the  surface,  or  pass  a  needle  from  each 
pole  into  the  mass.  In  large  growths,  several  needles  should  be  inserted 
and  connected  with  opposite  poles  alternately;  needles  of  opposite 
polarity  must  not  touch. 

It  is  best  to  begin  with  few  cells,  say  five  or  six  Leclanche  elements,, 
and  watch  the  effect  with  the  finger,  the  object  being  to  solidify  the 
tumour,  but  to  stop  short  of  causing  sloughing.  As  the  number  of 
needles  and  size  of  the  growth  increase,  add  to  the  cells ;  fifteen  of 
Stohrer's  battery  are  usually  enough  even  for  large  masses  (De  Watte- 
ville). 

Subcutaneous  discission,  with  a  fine  knife  or  cataract  needle,, 
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followed  by  pressure,  and  repeated  if  necessary,  is  successful  in  some 
cases. 

Extirpation. — This  is  often  the  best  treatment,  when  flaps  to  cover 
any  loss  of  skin  can  be  made,  for  the  wound  heals  readily,  and  the  scar 
is  narrow  and  regular.  Bleeding  should  be  controlled  by  the  needles  and 
ligature,  as  above,  the  skin  reflected — any  involved  being  sacrificed — 
and  the  growth  dissected  out  right  down  to  the  pins  ;  care  must  be  taken 
to  go  wide  of  the  diseased  tissue,  as  it  is  from  this  alone  that  bleeding 
is  to  be  feared.  Kemove  the  needles  and  ligature  ;  probably  no  bleeding 
follows ;  bring  the  cut  together,  and  dress  antiseptically,  with  uniform 
pressure.    Healing  by  first  intention  is  usual. 

Ziig-ature. — This  was  formerly  much  employed  in  the  treatment  of 
cavernous  nasvi,  to  avoid  bleeding — subcutaneous  when  the  skin  was 
healthy,  but  when  it  was  involved,  the  ligatures  were  caused  to  lie  in 
suitable  cuts  in  the  skin,  or  beneath  reflected  flaps.  Waxed  silk  or  hemp 
was  passed  with  a  slightly  curved  Liston's  needle  (Fig.  43)  beneath  and 
round  the  growth,  drawn  as  tight  as  possible,  and  tied  in  a  bow,  so  that 
as  the  noose  cut  through  and  became  loose,  it  might  again  be  tightened. 
The  necessity  for  this  tightening  is  an  objection  which  might  be  obvi- 
ated by  using  strong  elastic ;  but  no  method  which  kept  a  considerable 
septic  slough  in  contact  with  living  tissues,  especially  without  free 
drainage,  as  in  the  subcutaneous  method,  can  be  regarded  as  good.  In 
the  latter  treatment,  not  uncommonly,  either  the  skin  sloughs  or  the 
naavus  is  nourished  through  it  and  continues  to  grow.  It  is  always 
difficult  to  include  enough  tissue  in  the  ligature  to  destroy  the  naavus 
and  to  avoid  healthy  parts. 

The  surgeon's  ingenuity  will  suggest  how  best  to  pass  the  threads, 
but  the  following  methods  may  be  mentioned : — 

To  tie  a  small  round  naevus  subcutaneously ,  the  simplest  plan  is  to 
pass  an  unarmed  needle  under  the  skin  half-way  round  the  tumour,  and 
then  through  the  skin ;  now  thread  and 
withdraw  it,  leaving  an  end  of  ligature  at  each 
hole.  Next  pass  the  unarmed  needle  from 
hole  to  hole,  on  the  opposite  side  of  the  growth, 
thread  it  with  the  end  left  at  the  hole  of 
exit,  and  withdraw.  The  thread  now  includes 
the  whole  mass,  and  must  be  tightly  tied. 

In  larger  growths,  which  most  surgeons 
tie  in  two  portions,  after  passing  a  double 
ligature  through  beneath  its  centre,  John 
Wood  uses  the  ingenious  knot  shown  in 
Fig.  155.  The  loop  beneath  the  mass  is 
first  passed,  then  the  ligature  ends  are  caused 
to  include  opposite  halves  of  the  growth 
—  as  in  the  first  method — and  before  knot- 
ting they  are  passed  through  the  projecting 
loop,  one  from  before  back,  the  other  from 
behind  forwards. 

If  successful,  pus  and  sloughs  escape  by 
the  punctures  along  the  threads,  the  naevus 
shrinks,  and  only  two  small  spots  of  scar 
remain. 

Strangulation  of  a  naevus  and  involved  skin  over  it  may  be 
effected  by  the  following  among  other  knots  :  Fig.  156,  due  to  Sir  W. 
Fergusson,  is  performed  by  passing  a  double  thread  beneath  the  growth, 


Fig.  155. — "Wood's  subcutaneous 
ligature  for  nasvus. 
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and  dividing  the  loop  left  at  the  hole  of  exit.  Thread  the  needle  with  one  of 
these  ends  and  pass  it  under  the  growth  at  right  angles  to  the  double  thread. 
The  needle  is  now  unthreaded  and  the  other  divided  end  put  in  the  eye, 
that  it  may  be  withdrawn  with  the  needle.  Suitable  grooves  are  now  cut 
in  the  skin,  and  the  threads  drawn  tight  and  knotted. 

John  Wood  accomplishes  entire  strangulation  of  skin  and  tumour  oy 
a  single  thread,  in  the  manner  shown  in  Fig.  157.    One  loop  is  first 


carried  beneath  the  mass,  and  then  the  other,  and  in  withdrawing  the 
needle  from  the  second  it  must  travel  along  the  free  end. 

In  four  or  five  days  the  strangulated  parts  are  sloughy,  and  if  not 
separated  the  ligature  must  be  tightened.  As  the  wound  granulates, 
watch  for  any  recurrence  (marked  by  redness  deeper  than  that  of  granu- 
lations), and  destroy  it  by  nitric  acid  or  ethylate  of  sodium  (p.  383). 


This  rare  condition  is  characterised  by  an  abnormal  tendency  to  bleed 
from  small  vessels  and  capillaries ;  the  slightest  scratch  oozes  for  hours 
or  days,  and  extraction  of  a  tooth  has  frequently  caused  death. 

Etiology. — The  bleedings  may  be  spontaneous,  from  the  mucosas  of 
the  nose,  lung,  bowel,  kidney,  or  uterus,  into  the  connective  tissue  of  the 
skin  and  other  parts,  or  into  the  cavities  of  joints ;  or  they  may  be 
traumatic,  occurring  from  even  the  slightest  breach  of  surface  or  in  re- 
sponse to  slight  contusions.  The  morbid  state  is  always  congenital  and 
very  often  hereditary  through  several  generations ;  and  here  the  curious 
fact  appears  that,  although  men  are  much  more  commonly  (11  to  1, 
Legg)  and  more  severely  affected  by  haemophilia  than  are  women,  they 
usually  do  not  hand  down  the  tendency  to  bleed  to  their  children  ;  but 
the  women  of  '  bleeder '  families,  though  as  a  rule  they  do  not  themselves 
exhibit  the  diathesis,  almost  always  hand  it  down  to  the  male  children 
they  bear  to  healthy  men,  and  their  female  children  may  in  turn  do  the 
same.  The  women  of  these  families  are  said  to  be  very  fertile.  It  has 
been  said  that  many  bleeders  have  been  remarkable  for  the  delicacy  of 
their  skin  and  plainness  of  the  subcutaneous  vessels  ;  but  there  is  really 
nothing  in  the  naked-eye  appearance  of  a  bleeder  to  distinguish  him. 


Pig.  15G.-  Fergusson's  ligature 
for  nseyus,  including  skin. 


Fig.  157.— Wood's  ligature  for  mevi, 
including  skin. 
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Pathology. — Nothing  abnormal  has  been  proved  to  exist,  either  in 
the  blood  or  vessels,  but  it  is  probable  that  the  latter  are  at  fault.  The 
tissues  in  bad  cases  seem  to  inflame  and  slough  with  abnormal  readi- 
ness. 

Post-mortem,  recent  haemorrhages  and  traces  of  former  haemorrhages 
into  connective  tissue  or  joints,  are  the  only  positive  signs. 

Symptoms. — There  is  not  usually  any  hemorrhage  connected  with 
the  separation  of  the  umbilical  cord,  but  often  bleedings  occur  during 
the  first  year  of  life  from  vaccination,  lancing  of  gums,  etc.  Sometimes 
none  occur  until  the  period  of  the  second  dentition  ;  cases  said  to  begin 
later  than  this  are  held  by  Legg  to  be  untrustworthy.  It  has  been 
noticed  at  University  College  Hospital,  where  several  bleeders  attend, 
that  pathological  breaches  of  surface — e.g.  phthisical  cavities,  typhoid 
ulcers,  and  ulcers  formed  by  separation  of  sloughs — are  not  nearly  so 
liable  to  bleed  as  wounds  and  contusions. 

Spontaneous  haemorrhages,  especially  from  the  nose,  are  sometimes 
preceded  by  sense  of  fulness  of  the  head  and  malaise.  Subcutaneous 
haemorrhages  may  be  mere  ecchymoses,  diffuse  bloody  infiltrations,  or 
circumscribed  haematomata ;  they  are  most  frequent  in  the  popliteal 
space,  inside  the  thigh  and  over  the  lower  ribs.  At  first  they  are  accom- 
panied by  a  little  fever. 

Lastly,  the  larger  joints,  especially  the  knee,  are  liable  suddenly  to 
swell  and  become  hot  and  painful,  with  more  or  less  fever  ;  this  is 
believed  to  be  due  to  haemorrhage  into  the  joint,  and  may  occur  spon- 
taneously or  after  an  injury.  This  state  may  last  a  long  time,  recovery 
being  interrupted  by  frequent  relapses  ;  and  fresh  attacks  are  always 
liable  to  occur. 

Fifty  per  cent,  of  bleeders  die  before  the  age  of  8,  and  more  than 
3ighty-five  per  cent,  before  21  (Grandidier). 

Treatment. — There  is  no  treatment  of  the  diathesis  known ;  it  is 
sometimes  said  to  become  less  marked  with  age.  The  acute  or  chronic 
anaemia  resulting  from  haemorrhage  must  be  treated  as  directed  at 
p.  347. 

As  to  the  treatment  of  hemorrhages ;  interstitial  haemorrhages  will 
require  absolute  rest  and  the  application  of  cold  to  the  part.  Epistaxis 
must  be  met  by  ordinary  means.  In  haemorrhages  from  mucous  surfaces 
which  cannot  be  directly  acted  on,  reliance  must  be  placed  upon  styptics, 
of  which  acetate  of  lead  and  opium,  gallic  acid  and  turpentine  in  small 
doses,  seem  the  most  hopeful.    Ergotin  has  not  proved  of  service. 

Hcemorrhage  from  wounds  has  been  treated  by  all  the  recognised 
methods — even  by  that  of  inflicting  another  wound  to  tie  a  main  artery 
at  a  distance  !  Experience  at  University  College  (Erichsen)  has  shown 
that  the  most  satisfactory  method,  when  it  can  be  adopted,  is  constant 
iced  irrigation,  coupled  with  rest  and  elevation  of  the  part.  Perhaps,  if 
a  wound  were  seen  early,  and  rendered  aseptic,  a  permanent  antiseptic 
dressing  might  successfully  be  made  the  means  of  applying  constant 
pressure  ;  but  under  septic  conditions,  inflammation,  sloughing,  and 
fresh  haemorrhage  in  removing  the  dressings  are  frequent.  Styptics  pro- 
duce much  the  same  results  ;  the  cautery  is  better,  but  the  separation  of 
septic  sloughs  is  a  source  of  danger.  In  the  special  case  of  bleeding 
from  the  socket  of  a  tooth,  this  should  be  carefully  wiped  out,  plugged 
from  the  bottom  with  a  fine  strip  of  lint,  and  pressure  just  sufficient  to 
check  the  bleeding  made  upon  the  plug  by  the  teeth  of  the  other  jaw 
and  a  piece  of  gutta-percha  moulded  to  them.  The  jaws  must  be  fixed 
together  by  a  four-tail  bandage. 
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It  is  a  rule  never  to  perform  any  operation  that  can  be  avoided  on 
such  patients  ;  extract  no  teeth,  open  no  abscesses.  When  operations 
cannot  be  avoided,  endeavour  to  use  Paquelin's  cautery  or  the  elastic 
ligature. 

The  swollen  joints  will  require  absolute  rest  and  cold  at  first ;  then 
moist  warmth  to  aid  absorption ;  finally  a  Martin's  bandage  may  be 
worn.  Best  must  be  prolonged  and  great  care  exercised  in  beginning  to 
use  the  joint  again. 


CHAPTER  XXX. 

INJURIES  AND  DISEASES  OF  THE  VEINS. 

Wounds  of  Veins. 

Signs. — Venous  haemorrhage  is  recognised  by  the  dark  colour  of  the 
escaping  blood,  and  by  the  steady,  slightly  forcible  character  of  the 
stream.  The  blood  4  wells  up,'  as  it  is  said  ;  sometimes  it  escapes  in  a 
steady  curling  jet  an  inch  or  less  high,  and  when  an  obstruction  to  flow 
is  placed  above  the  wound — like  the  fillet  in  venesection — the  blood  may 
be  projected  two  or  three  inches.  It  usually  comes  from  the  lower  or 
distal  end  only. 

As  a  rule  it  is  not  dangerous,  but  may  be  so  when  coming  from  a 
large  trunk,  or  from  a  varicose  vein  in  which  all  valves  are  incompetent 
and  blood  consequently  escapes,  not  only  from  the  distal  end,  but  also 
from  the  proximal — from  the  right  auricle — with  force  proportionate  to 
the  vertical  height  of  the  auricle  above  the  wound. 

Treatment. — Elevation  or  light  local  pressure  and  the  removal  of 
any  obstruction  at  once  stop  venous  bleeding — facts  which  should  be 
known  to  everyone  with  varicose  veins ;  a  firm  bandage  over  the  dress- 
ing is  usually  all  that  is  necessary.  If  a  vein  is  seen  bleeding  in  a 
wound,  tie  it  like  an  artery  with  catgut  or  silk.  When  a  large  vein,  like 
the  axillary,  is  punctured  during  an  operation,  the  vein  around  the 
opening  may  be  picked  up  and  tied ;  but  if  it  is  widely  opened,  the  vein 
should  be  tied  above  and  below  the  wound  just  like  an  artery.  It  may 
be  difficult  or  impossible  to  do  this,  and  we  must  then  rely  on  forci- 
pressure — leaving  the  clip  on  for  several  hours  ;  or  plugging  or  unremitting 
digital  pressure  on  the  point  must  be  employed.  The  latter  practice  was 
resorted  to  '  in  the  case  of  his  Excellency  William,  Prince  of  Orange, 
who,  in  his  hurt  by  the  Spanish  boy,  as  my  Lord  Bacon  relates,  when 
the  internal  jugular  was  opened,  could  find  no  way  to  stop  the  flux  of 
blood,  till  the  orifice  of  the  wound  was  hard  compressed  by  men's 
thumbs,  succeeding  for  their  ease  one  after  the  other,  for  the  space  of 
forty-eight  hours,  when  it  was  hereby  stanched.'  (Turner's  *  Art  of 
Surgery,'  vol.  I.  p.  346.) 

Gangrene  does  not  result  from  obstruction  of  a  main  vein  by  ligature 
if  the  arterial  circulation  is  unimpaired,  the  intercommunication  of 
veins  being  so  free ;  but,  frequently,  compensation  is  imperfect  and 
•cyanosis,  oedema,  and  chronic  thickening  of  connective  tissue  occur. 
Ligature  or  wound  and  subsequent  thrombosis  of  the  main  vein  at  the 
same  time  that  the  main  artery  is  tied,  is  a  most  serious  complication, 
almost  if  not  quite  certain  to  lead  to  gangrene  in  the  lower  limb. 

c  c  2 
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Air  in  veins. — The  entrance  of  large  quantities  of  air  into  a  vein  is  a 
most  dangerous  accident,  that  has  sometimes  occurred  during  the  extir- 
pation of  tumours  from  the  neck  or  axilla,  where  the  effect  of  inspiration 
upon  the  blood  in  the  veins  is  most  marked.  With  a  deep  inspiration  the 
great  veins  of  these  regions  may  become  empty  and  collapsed,  and  such 
inspirations  were  common,  after  prolonged  holding  of  the  breath,  during 
operations  in  the  days  before  chloroform.  Further,  the  jugular,  sub- 
clavian and  axillary  veins  are  closely  related  to  the  dense  fasciae  of  the 
part,  and  cannot  collapse  when  the  f  asciae  are  rendered  tense  and  drawn 
away  from  the  sublying  vein.  If  wounded  when  thus  canalised  or  held 
open,  a  sort  of  bubbling,  sucking  noise  is  suddenly  heard,  the  patient 
instantly  faints,  and  generally  dies  soon  afterwards.  On  examination, 
the  right  side  of  the  heart  is  found  distended  with  frothy  blood,  which 
cannot  be  pumped  through  the  lungs  in  any  quantity  ;  and  it  is  this 
which  kills,  not  the  blocking  of  fine  pulmonary  vessels  by  air-emboli. 
When  possible,  veins  in  this  region  should  be  tied  before  division  ;  and 
an  inadvertent  wound,  followed  by  the  above-mentioned  noise  and 
symptoms,  must  be  instantly  compressed.  The  patient,  if  faint,  should 
be  kept  recumbent  with  the  head  low,  and  well  plied  with  brandy. 
Artificial  respiration  should  be  kept  up,  in  the  hope  that  it  may  aid  the 
pulmonary  circulation  and  bring  more  blood  to  the  heart.  The  air  has 
no  noxious  properties  in  itself,  and  if  introduced  slowly  does  no  harm. 

Thrombosis. 

As  '  thrombi '  (intra -vilam  clots)  are  much  commoner  in  veins  than 
elsewhere,  and  as  these  clots  are  the  most  frequent  source  of  emboli, 
thrombosis  and  embolism  are  most  conveniently  mentioned  in  this  place. 

Conditions  leading-  to  thrombosis. — Our  knowledge  of  these  is 
very  imperfect.  The  most  important  point  known  is — that  so  long 
as  blood,  moving  or  stationary,  is  in  contact  with  healthy  living  vessel- 
wall,  it  does  not  coagulate  ;  and  experiment  and  observation  have  shown 
that  it  is  upon  integrity  of  the  endothelium  that  its  fluidity  depends. 
Injure  the  endothelium,  push  bodies  bare  of  endothelium  (wire,  horse- 
hair) into  the  blood,  or  draw  it  into  a  basin,  and  coagulation  will 
commence.  Naturally,  prolonged  contact  with  an  abnormal  surface  is 
favourable  to  coagulation,  so  we  get  a  second  common  factor  in  the 
process — rest.  But  rest  is  not  essential ;  abnormal  endothelium  pro- 
bably is.  If  we  add  that  the  blood  in  some  states  of  body,  pathological 
and  physiological,  tends  more  strongly  to  coagulate  than  in  others,  and 
that  the  existence  of  such  a  state  will  predispose  to  thrombosis,  we  have 
probably  stated  all  that  is  known  upon  the  subject. 

It  seems  probable,  however,  that  cases  of  spontaneous  thrombosis 
accompanied  by  symptoms  of  phlebitis  (see  acute  phlebitis) ,  as  also  those 
occurring  in  pyaemia  at  a  distance  from  any  wound  (p.  135),  are  in  some 
way  connected  with  the  action  of  organisms. 

Abnormality  of  endothelium  may  be  produced  in  many  ways  ;  by 
injury  of  any  kind  acting  from  without,  as  seen  in  the  various  methods 
of  checking  haemorrhage,  and  in  contusion  (p.  332)  ;  by  pressure  of  new- 
growths,  aneurysms,  &c. ;  by  extension  of  some  septic  or  infective  in- 
flammation to  the  wall ;  by  primary  diseases  of  the  vessel-wall,  mostly 
of  an  inflammatory  nature — e.g.  arterio-sclerosis,  atheroma,  and  corre- 
sponding processes  in  veins — which  lead  to  tortuosity  and  dilatation,  or 
to  marked  narrowing  of  the  vessel,  as  well  as  to  an  irregular  abnormal 
surface.    Primary  disease  is  much  more  often  a  cause  of  thrombosis  in 
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.arteries  than  in  veins.  Foreign  bodies,  bare  of  endothelium,  may  enter 
vessels — e.g.  clots,  tumours,  parasites,  calcareous  plates ;  and  wire, 
horsehair,  &c,  may  be  purposely  introduced  (p.  381). 

Stagnation  of  the  blood,  or  tendency  to  it,  may  be  due  to  local  causes, 
as  ligature  or  other  pressure,  or  dilatation  of  the  vessel  by  aneurysm, 
varix,  or  gravity  ;  or  to  cardiac  weakness,  low  vascular  tone  and  prolonged 
recumbency,  which  act  generally.  Now,  slow  circulation  means  imper- 
fect nourishment  of  the  tissues,  and,  among  them,  of  the  endothelium  ; 
so  stagnation  of  blood  must  be  regarded  as  acting  partly  by  causing 
abnormality  of  endothelium. 

The  above  causes  frequently  act  together. 

Seats  of  thrombosis. — Thrombi  are  uncommon  in  the  heart,  but 
occur  upon  inflamed  foci  and  in  parts  which  in  marasmic  states  do  not 
empty  themselves  completely.  In  the  arteries  the  speed  of  the  circula- 
tion is  greatly  opposed  to  clotting,  as  is  seen  in  aneurysm,  in  which  the 
effect  of  stopping  or  impeding  the  flow  is  also  shown ;  but  extensive 
thrombi  do  form,  and  not  rarely,  upon  abnormal  arterial  surfaces.  In 
the  capillaries  clotting  probably  does  not  occur  during  life  ;  they  consist 
of  endothelium  only,  and  are  most  likely  dead  if  they  cannot  inhibit 
clotting.  The  veins  with  their  feeble  circulation  are  the  seat  of  spon- 
taneous thrombosis,  and  in  them  clots  most  easily  extend. 

Varieties  of  thrombi. — Two  kinds  of  clot — the  red,  uniform,  and 
the  pale,  laminated— are  found  in  vessels,  according  as  the  blood  which 
coagulates  is  still  or  moving  :  the  former  we  have  met  in  the  '  internal 
coagulum '  (p.  334)  between  a  wound  and  the  first  collateral,  and  in  the 
'  rapid  cure '  of  aneurysm ;  the  latter,  in  the  ordinary  cure  of  aneurysm.  If 
a  small  crystal  of  salt  is  placed  near  a  vein  in  a  frog's  foot  beneath  the 
microscope,  a  pale  clot  will  form  beneath  the  eye  (Zahn)  as  the  irritant 
•causes  change  of  the  venous  endothelium,  either  on  one  side  or  all  round 
according  to  the  situation  and  size  of  the  crystal ;  it  is  due  to  the  suc- 
cessive adhesion  of  white  corpuscles  and  deposit  of  fibrin  upon  the  in- 
jured surface,  and  may  be  parietal  or  totally  obstructing.  Once  formed, 
a  clot  tends  to  grow,  for  it  acts  like  a  foreign  body  to  blood.  In  certain 
cases  in  which  the  opposing  influences  are  weak,  thrcmbi  spread  rapidly 
from  vessel  to  vessel  (usually  veins)  and  reach  a  great  length — continued 
thrombi ;  they  extend  chiefly  in  a  central  direction,  and  are  checked 
most  often  by  the  quicker  circulation  in  some  larger  vessel,  into  the 
lumen  of  which  their  upper  end  may  project.  There  is  then  much  danger 
that  it  will  be  broken  off  and  become  an  embolus. 

Tate  of  thrombi. — 1.  Resolution.  This  in  recent  red  clot  occurs 
easily,  as  we  have  seen  in  cure  of  aneurysm  by  Esmarch's  bandage 
(p.  375) ;  what  becomes  of  the  constituents  of  the  clot  is  unknown  ;  no 
symptoms  accompany  its  disappearance.  2.  Organisation  is  a  frequent 
result,  described  at  p.  335.  The  vessels  of  the  new  connective  tissue 
may,  especially  in  veins,  become  so  largely  dilated  as  to  form  a  free 
communication  between  the  upper  and  lower  part,  more  or  less  com- 
pletely compensating  for  the  obstruction.  Thus  is  explained  the  im- 
provement or  recovery  after  months  from  the  cedematous  swelling  known 
as  white  leg  (phlegmasia  dolens).  3.  Softening  of  two  kinds — simple 
and  infective — occurs.  In  each  the  clot  breaks  down  centrally  into  a 
puriform  fluid,  consisting  almost  entirely  of  granular  debris :  in  the 
latter  case  some  of  the  granules  stain  deeply  with  aniline  colours  and  are 
micrococci ;  in  the  former  no  organisms  are  present.  As  the  softening 
approaches  the  ends  of  the  thrombus,  progressive  clotting  occurs,  but 
ultimately  this  may  fail,  or  some  force  bursts  the  partition  and  the 
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contents  of  the  central  cavity  escape  into  the  circulation.  In  a  simple 
case  no  harm  comes :  the  clot  is  canalised  if  both  ends  open,  and  cir- 
culation goes  on  through  it.  In  an  infective  case  the  entry  of  portions 
of  clot  and  organisms  into  the  circulation  will  be  accompanied  by 
symptoms  of  pyasmia  (p.  135).  More  frequently  an  abscess  forms  round 
the  vein,  the  softened  focus  bursts  into  it,  and  both  are  discharged 
externally.  Almost  always  a  clot  undergoing  puriform  softening  has  its 
peripheral  end  upon  a  septic  wound  or  infective  inflammation,  e.g.  acute 
necrosis  ;  rarely  this  is  not  the  case,  but  a  septic  wound  is  present  at  a 
distance  ;  very  rarely  no  wound  by  which  cocci  might  have  entered  is  dis- 
coverable. 

Calcification  is  rare,  except  in  the  prostatic  plexus,  in  which  con- 
cretions, often  very  numerous,  are  usually  present  after  twenty.  Such 


Fig.  158.— Phlebolitlis  in  veins  of  neck. 


masses  are  called  phlebolitlis.  Fig.  158  represents  an  extraordinary  case 
of  phleboliths,  in  which  Sir  W.  Fergusson  removed  the  concretions  with 
a  knife. 

Changes  in  thrombosed  vessels. — A  thrombus  usually  excites 
more  or  less  inflammation,  which  results  in  the  adhesion  of  the  wall  to 
them  and  their  organisation.  Sometimes,  especially  in  arteries,  a  clot 
above  a  ligature  will  remain  non-adherent  for  many  months.  When 
infective  softening  occurs,  acute  phlebitis  or  arteritis  is  excited,  and  it 
may  be  suppurative. 

Thrombosis  of  veins. — The  feeble  circulation  in  veins  and  their 
thin  and  flaccid  walls  render  them  more  liable  than  other  vessels  to 
thrombosis  from  injury  (p.  212),  pressure,  extension  of  inflammation 
from  surrounding  parts ;  stagnation  of  blood  occurs  in  them  and  new- 
growths  penetrate  them  most  easily.  Clots  forming  in  states  of  ex- 
haustion, and  apparently  in  great  measure  due  to  feebleness  of  circula- 
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tion,  are  called  marasmic ;  in  phthisis  and  malignant  disease  they  are 
common  complications,  and  form  usually  in  the  most  dependent  veins — 
profunda  and  internal  iliac— whence  they  extend  to  the  femoral  and 
common  iliac ;  they  occur  also  in  the  heart  and  cerebral  sinuses. 

Signs. — These  are :  1.  Evidence  of  obstruction  to  the  venous  circu- 
lation in  the  shape  of  cyanosis  or  more  or  less  Sudden  oedema,  varying  in 
amount  with  the  magnitude  of  the  veins  affected  and  the  freedom  of  their 
anastomoses ;  it  is  best  seen  in  white  leg  after  labour  due  to  thrombosis 
of  the  common  iliac  vein,  probably  starting  in  a  vein  from  the  uterus. 
The  swelling  may  be  so  tense  that  it  does  not  '  pit ' ;  and  if  it  continue 
long,  thickening  of  the  connective  tissue  is  sure  to  occur.  2.  The 
discovery  of  a  cord-like  hardening  of  the  vein  where  superficial;  3. 
Signs  of  more  or  less  phlebitis  and  periphlebitis,  varying  in  intensity 
with  the  infective  or  non-infective  nature  of  the  clot. 

Treatment. — Perfect  rest  must  be  insisted  upon  until  the  thrombus 
has  resolved,  or  until  it  is  probable  that  it  is  securely  fixed  to  the  vessel- 
wall,  and  manipulation  of  it  should  be  avoided,  lest  a  portion  be  de- 
tached and  embolism  occur.  Phlebitis,  if  present,  must  be  treated  as 
recommended  at  p.  393. 

In  certain  cases  of  infective  softening  of  clots  in  limb-veins,  especi- 
ally such  as  start  from  infective  osteomyelitis,  amputation  after  sym- 
toms  of  pyaemia  have  manifested  themselves  seems  to  have  sometimes 
saved  life. 

Persistent  oedema  must  be  treated  by  douching,  friction,  and  massage, 
and  the  constant  application  of  a  Martin's  rubber  bandage  as  tight  as  can 
be  borne. 

Embolism. 

Embolism  means  the  impaction  in  a  vessel  of  some  solid  particle  or 
fragment  which  has  gained  access  to  the  blood.  The  solid  particles  are 
emboli,  and  they  vary  much  in  nature,  size,  and  source.  Usually  they 
are  furnished  by  thrombi  in  veins  :  either  large  clots,  perhaps  several 
inches  long,  are  mechanically  loosened,  or  fragment,  are  swept  off  from 
parietal  thrombi  or  the  ends  of  clots  projecting  from  collateral  into  main 
veins,  or  clots  undergo  simple  or  infective  softening  and  break  down. 
Thrombi  on  inflamed  cardiac  valves  are  common  sources  of  emboli ; 
those  in  aneurysms  and  on  calcareous  plates  in  arteries  much  less 
frequent.  Cells  of  malignant  growths  (p.  99)  often  form  emboli,  and 
much  commoner  still  are  the  vegetable  parasites  ;  rarely  animal  parasites 
enter  the  circulation  ;  fragments  of  calcareous  plates  in  arteries,  minute 
drops  of  fat  from  fractures  (p.  212)  and  contusions,  air  which  has 
entered  veins,  and  other  substances,  may  similarly  become  impacted  in 
vessels. 

An  embolus  is  stopped  by  the  first  vessel  which  is  too  small  to 
allow  it  to  pass  :  if  from  the  systemic  veins  it  is  usually  in  the  pul- 
monary arteries  or  their  capillaries  ;  if  from  the  radicles  of  the 
portal  system,  in  the  artery -like  ramifications  of  the  portal  vein  in  the 
liver ;  and  if  from  the  left  heart  or  systemic  arteries,  in  the  finer 
branches  of  these  arteries  or  their  capillaries.  Commonly  the  impaction 
takes  place  where  some  sudden  narrowing  of  the  vessel  occurs  owing  to 
the  giving  off  of  a  branch  (p.  365).  If  the  arrested  particle  is  hard  and 
irregular  and  does  not  block  the  channel,  thrombosis  occurs  round  it 
until  occlusion  is  complete. 

The  local  effects  of  embolism  are :  (1)  obstruction  of  the  circu- 
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lation,  through  the  occluded  vessel ;  (2)  more  or  less  irritation  according 
as  the  embolus  is  infective  or  non-infective.  For  the  results  of  ob- 
struction of  arteries  of  different  sizes,  with  and  without  anastomosing 
branches,  see  p.  10.  If  the  embolus  is  non-infective  and  admits  of 
absorption,  this  may  rarely  be  its  fate ;  more  commonly  it  will  be 
organised  ;  but,  though  simple,  it  may  so  injure  an  artery  as  to  give 
rise  to  an  aneurysm.  When  infective  (e.g.  in  malignant  endocarditis) 
acute  arteritis  and  dilatation  are  more  likely  to  occur ;  and  suppurative 
arteritis  and  periarteritis  are  common  (p.  135). 

The  general  effects  of  embolism  vary  with  the  functions  of  the 
part  supplied  by  the  blocked  artery ;  thus  apoplexy  and  death  may 
result  from  embolism  of  a  large  cerebral  artery.  The  results  of  pulmon- 
ary embolism  are  given  at  p.  212  ;  and  those  of  embolism  of  a  systemic 
artery  at  pp.  58  and  365. 

Inflammation  of  Veins  :  Phlebitis. 

Causes. — By  far  the  most  frequent  is  thrombosis.  The  presence  of 
a  thrombus  in  a  vein  probably  always  excites  inflammation  of  the  vessel- 
wall — more  or  less  intense  according  as  the  clot  is  more  or  less  irritant 
(p.  390).  The  causes  of  thrombosis  therefore  come  to  be  causes  of  phle- 
bitis, and  among  them  none  is  so  common  as  injury.  The  commonest 
form  of  phlebitis  is  the  traumatic.  In  this  a  vein  is  cut  across  or  other- 
wise injured,  it  collapses,  and  a  clot  forms  in  it  up  to  the  next  pair  of  valves. 
If  the  wound  become  septic,  either  through  the  open  end  of  the  vessel  or 
through  its  wall  if  it  have  been  tied,  the  thrombus  (septic  traumatic)  is 
invaded  by  infective  organisms,  probably  carried  by  migrating  leucocytes, 
becomes  more  or  less  markedly  irritant,  often  undergoes  infective 
puriform  softening,  and  tends  to  spread  (p.  390),  inducing  symptoms  of 
acute  spreading  phlebitis,  to  which  may  be  added  at  any  moment  those 
of  acute  embolic  pyaemia  from  the  entry  into  the  circulation  of  portions 
of  the  infective  clot  (p.  135).  As  an  irritant  clot  spreads,  or  when  one 
forms  at  a  distance  from  a  wound,  the  walls  of  the  containing  vein  always 
become  swollen,  soft,  and  greyish  or  yellowish,  from  inflammatory  infil- 
tration, and  often  dotted  with  fine  haemorrhages  ;  and  the  connective 
tissue  round  the  vessel  suffers  similarly,  and  more  or  less  severely — at 
times  being  only  hyperasmic  and  infiltrated,  at  others  suppurating  dif- 
fusely or  at  certain  spots,  giving  rise  to  abscesses  in  which  the  vein  lies 
bare  or  into  which  it  opens. 

In  subcutaneous  and  aseptic  wounds  of  veins  a  little  inflammation 
of  the  vein-walls  is  induced  for  repair,  but  is  quite  localised ;  and  the 
thrombosis,  though  sometimes  continued,  often  fails  even  to  obstruct  the 
vessel. 

In  non-traumatic  cases,  phlebitis  may  arise  by  extension  from  su/r- 
rounding  parts,  the  seats  of  infective  inflammation.  The  adventitia  is 
first  affected,  and  the  morbid  infiltration  with  its  cause  spreads  inwards 
until  the  intima  is  reached  and  sufficiently  altered  to  induce  clotting 
upon  it ;  the  clot  then  becomes  infected  and  irritant,  and  thus  exactly  the 
same  results— up  to  periphlebitic  suppuration  and  infective  puriform 
softening  of  the  clot — may  be  produced  by  infection  from  without  as  by 
infection  from  within.  An  excellent  example  of  this  is  found  in  the  not 
uncommon  thrombosis  of  the  petrosal  and  lateral  sinuses,  and  often  of 
other  veins  communicating  with  these, which  arises  in  suppurative  otitis 
media  and  ends  in  infective  softening  of  the  clot  and  pyaemia  or  meningitis 
from  infection  of  surrounding  parts.    Again,  in  acute  infective  osteomye- 
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litis  ending  in  pyaemia,  veins  containing  puriform  clots  are  found  leading 
from  the  unopened  abscess  (p.  258).  Bat  a  suppurative  inflammation  is 
not  necessary  to  induce  thrombo-phlebitis,  which  occurs,  rarely,  it  is  true, 
in  veins  leading  from  catarrhal  mucous  membranes, — e.g.  of  the  bladder 
in  cystitis  ;  the  thrombosis  may  be  continued  to  the  iliac  veins,  and  may 
prove  infective  when  the  cystitis  is  putrid. 

At  first  sight  it  seems  strange  that  thrombosis  of  considerable  vessels, 
especially  veins,  is  not  more  common  in  acute  inflammation.  But  an 
explanation  is  probably  to  be  found  in  the  facts  that  the  intima  must  be 
altered  to  induce  thrombosis  by  infection  from  without ;  that  this  coat  is 
nourished  from  the  lumen  of  the  vessel  itself,  and  that  the  vasa  vasorum 
normally  penetrate  only  the  adventitia — an  arrangement  rendering  the 
two  inner  coats  little  prone  to  inflame.  The  adventitia  alone  is  often 
affected. 

In  a  number  of  cases  no  cause  is  discoverable  :  there  has  been  no  in- 
jury, no  previous  inflammation.  Such  cases  are  styled  idiopathic,  and 
occur  mostly  in  varicose  saphena  veins.  Occasionally  in  these  cases 
the  irritant  in  the  clot,  whatever  its  nature  maybe,  is  sufficient  to  induce 
softening  of  the  clot  and  suppuration  around  the  vein,  perhaps  at  several 
spots.  In  other  much  rarer  instances,  death  with  symptoms  of  acute 
septicemia  may  occur,  although  no  wound  and  no  puriform  softening  of 
clot  is  found.  In  these  cases  an  irritant  thrombosis  is  probably  the  pri- 
mary event,  but  we  are  in  the  dark  as  to  its  etiology.  Sir  J.  Paget  has 
noticed  that  recurrent  phlebitis,  usually  of  the  internal  saphenous,  is 
apt  to  occur  in  gouty  people. 

Symptoms.-  -When  the  affected  veins  are  superficial,  as  they  usually 
are  in  the  idiopathic  variety,  a  firm,  tender  cord,  obviously  a  thrombosed 
vein,  is  felt,  and  over  it  the  skin  is  swollen  and  reddened  in  a  broad,  ill- 
defined  band.  The  affected  vein  is  frequently  varicose,  and  its  tortuosity 
is  very  evident.  There  may  be  much  spontaneous  pain,  or  only  a  dull 
aching,  increased  by  movement.  Abscess  is  recognised  by  increasing 
localised  redness,  oedema  and  tenderness  of  skin,  and  progressive  soften- 
ing ;  but  clots  in  varicose  dilatations  fluctuate  most  perfectly.  The  general 
symptoms  are  usually  slight,  but  may  be  of  very  severe  septic  type,  and 
even  fatal. 

When  a  deep  vein  is  affected,  as  is  usual  in  septic  cases  and  may  be 
in  idiopathic,  with  the  exception  of  perhaps  some  tenderness  and  pain 
along  its  course,  the  local  signs  of  inflammation  are  wanting.  The 
diagnosis  will  rest  upon  the  occurrence  of  oedema  in  the  area  drained  by 
the  thrombosed  trunk.  When  this  is  small,  nothing  is  usually  known  of 
it  until,  in  septic  wounds,  its  presence  is  inferred  from  the  occurrence  of 
symptoms  of  embolic  pyaemia,  or,  in  simple  cases,  from  the  phenomena 
of  embolism. 

The  results  of  simple  thrombo-phlebitis  may  be  quick  disappearance 
of  all  symptoms,  or  obliteration  of  the  vein  and  chronic  thickening  around 
it;  oedema,  permanent  or  lasting  many  months,  and  disappearing  as 
vessels  open  up  through  the  organized  clot  ;  and  simple  embolism  is  its 
I  great  danger.  In  the  case  of  septic  and  infective  phlebitis,  the  formation 
and  opening  of  a  periphlebitic  abscess  must  be  regarded  as  favourable  ; 
I  septicaemia  and  infective  embolism  are  the  dangers. 

Treatment. — The  first  point  is  by  absolute  rest  and  avoidance  of  all 
manipulation  to  reduce  the  chance  of  displacement  of  the  clot  and  em- 
I  bolism  to  a  minimum.  A  case  of  phlebitis  should  not  be  allowed  tu  walk 
at  all  if  it  can  possibly  be  avoided. 

With  regard  to  the  inflammation,  belladonna  and  glycerine  freely 
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applied,  and  assiduous  fomentation  are  the  best  remedies.  If  one  or 
more  abscesses  form,  they  should  be  opened  aseptically. 

The  only  satisfactory  treatment  of  septic  phlebitis  is  prophylactic,  by 
antiseptics  ;  once  the  disease  has  started,  it  is  impossible  to  apply  anti- 
septics to  its  seat.  Karely,  after  signs  of  septic  embolism  have  occurred, 
life  seems  to  be  saved  by  amputation  well  above  the  wound  or  focus  of 
inflammation :  and  similar  treatment  may  be  proper  in  idiopathic  and 
septic  traumatic  osteomyelitis. 

Persistent  oedema  must  be  treated  as  directed  at  p.  391,  after  all 
danger  of  shifting  of  the  clot  is  over ;  if  very  marked,  the  prognosis  as 
to  complete  recovery  is  not  good. 

Varicose  Veins. 

Causes. — (1)  Heightened  intra-venous pressure,  due  (a)  to  obstruction 
to  the  return  of  blood  to  the  right  auricle  by  pressure  on  veins,  thrombosis,, 
or  obstructive  lung-  or  heart-disease  ;  (b),  to  gravity.  This  does  not  affect 
the  driving  force  of  the  circulation  in  any  way,  but  it  increases  the  pressure 
upon  the  vein-wall  in  proportion  to  the  height  of  the  column  of  blood 
counting  from  the  top  of  the  head.  In  the  lower  limb  gravity  is  a  very 
important  moment,  for  it  dilates  the  veins,  and  if  allowed  to  act  con- 
tinuously renders  the  dilatation  permanent,  (c)  To  the  forcing  of  too> 
large  a  quantity  of  blood  into  veins,  as  when  in  severe,  sustained  mus- 
cular effort  the  blood  in  the  deep  veins  is  squeezed  into  the  saphenae 
faster  than  these  trunks  can  empty  themselves  (Gay).  Varicose  aneurysm 
and  aneurysmal  varix  afford  other  examples.  2.  Impaired  strength  of 
wall  due  (a)  to  periphlebitis,  (6)  to  fatigue  of  muscle  and  nerve  in 
general  from  overwork,  heat,  &c  ;  (c)  to  congenital  deficiency  ;  for,  though 
varicose  veins  are  not  congenital,  the  tendency  to  them  is  distinctly 
hereditary.  Some  inherent  defect  seems  to  be  the  only  possible  explana- 
tion of  cases  which  occur  often  without  any  obvious  obstruction  in 
apparently  healthy  young  people,  (d)  To  lack  of  support.  Several 
causes  often  act  together. 

The  disease  is  fairly  common  after  15  or  16,  and  becomes  still 
commoner  up  to  middle  life,  then  the  tendency  to  it  declines.  As  would 
be  expected,  it  is  commoner  in  tall  than  in  short  people,  in  the  weak  and 
sedentary  than  in  the  strong  and  active,  and  especially  in  those 
(laundresses,  shop  assistants)  who  have  much  standing,  as  opposed  to- 
walking,  to  do.  In  women,  the  pressure  of  the  pregnant  uterus  on  the 
iliac  veins  is  a  frequent  cause. 

Seats. — Chiefly  the  legs  (especially  int.-saphena),  the  spermatic 
cords  (varicocele),  labia  majora,  and  the  rectum  (piles) ;  but  pressure  will 
produce  varix  anywhere.  Probably  the  explanations  given  of  the  greater 
frequency  with  which  the  left  spermatic  and  int.  saphenous  veins  are 
affected,  viz.  the  opening  at  right  angles  into  the  renal  of  the  former,  the' 
pressure  of  a  loaded  rectum  in  the  latter,  are  insufficient. 

Morbid  Anatomy. — As  a  result  of  the  above  causes  veins  dilate, 
and  at  first  the  dilatation  is  easily  recovered  from,  if  the  causes  are  re- 
moved ;  but  if  they  continue  or  are  often  repeated,  the  dilatation  becomes 
permanent,  and  the  vein-wall  thickens  by  development  of  fibroid  tissue 
in  the  media.  The  vein  not  only  widens  but  also  lengthens  and  bends 
upon  itself,  assuming  a  tortuous  or  serpentine  form.  Dilatation  is  most 
marked  upon  the  convexities  of  bends,  immediately  above  valves,  and 
where  subcutaneous  join  deep  veins,  i.e.,  in  the  popliteal  space  and. 
groin.  At  such  spots  dilatation  often  exceeds  hypertrophy,  and  large  thin- 


SYMPTOMS  AND  TEEATMENT  OF  VAKIX 


395r 


walled  cavities,  covered  by  atrophied  skin,  occur.  They  may  rupture, 
or  the  septa  between  contiguous  sacs  or  bends  may  be  perforated,  when 
a  multilocular  cavity  results.  If  a  number  of  contiguous  veins  are 
affected  and  this  inter-communication  is  carried  to  any  great  extent,  an 
ill-defined  spongy  swelling,  consisting  of  a  kind  of  cavernous  tissue  is 
produced. 

As  dilatation  proceeds,  the  valves  become  incompetent,  and  the  assist- 
ance which  muscular  contraction  gives  to  the  venous  circulation  is  then 
annulled. 

All  the  veins  of  the  lower  limb  are  never  equally  varicose  ;  the  super- 
ficial veins  suffer  earlier  than  the  deep,  being  less  supported  ;  sometimes 
the  internal,  sometimes  the  external  saphenous  vein  is  chiefly  affected ; 
now  the  main  trunk  is  the  prominent  object,  now  its  branches  ;  in  some 
cases  one  or  two  masses  of  cavernous  structure,  coarse  or  fine,  are  alone 
present. 

Transudation  of  fluid  and  escape  of  corpuscles  is  increased,  some- 
times so  much  as  to  cause  some  oedema  of  the  foot  and  leg :  and  com- 
monly more  or  less  chronic  thickening  of  connective  tissue  results,  so 
that  when  a  vein  is  empty,  the  finger  detects  a  hard-edged  groove. 

Symptoms. — Often  with  very  marked  varix  of  leg  veins  there  are 
no  symptoms ;  sometimes  there  is  sense  of  weight,  aching,  and  slight 
oedema,  especially  after  standing  or  much  exercise ;  but  quite  a  small 
patch  of  small  dilated  veins  may  be  the  source  of  much  pain  and  tender- 
ness. In  special  parts,  special  symptoms  arise,  and  naturally,  piles  more 
often  than  varicocele  give  rise  to  inconvenience.  In  the  upright  position 
dilated  veins  are  seen  and  felt  as  tense,  compressible,  rounded,  tortuous 
cords,  often  irregular  from  the  presence  of  sac-like  pouches,  over  which 
the  skin  may  be  quite  thin  and  bluish.  The  grooves  felt  when  the  limb 
is  raised  are  characteristic.  Spongy  masses  caused  by  twists  or  by  dilata- 
tion of  neighbouring  vessels  and  their  inter-communication  are  common 
also  purplish  swellings  in  the  skin  in  which  small  vessels  are  numerous. 

Complications. — Are  chiefly  the  effects  of  stasis  and  malnutrition. 
Pigmentation  of  legs  from  escape  of  red  corpuscles  is  common.  The 
tissues  are  more  or  less  (edematous  and  thickened,  their  resistance  is 
much  lowered,  and  obstinate  catarrh  of  mucous  membranes  or  eczema  of 
skin  is  excited  by  slight  injuries ;  ulcers  form  easily,  are  difficult  to  cure,, 
and  tend  to  recur  after  healing  (p.  42) ;  varicose  veins  are  the  usual  seat 
of  thrombosis  often  accompanied  by  phlebitis,  perhaps  ending  in  abscess 
(p.  393) ;  calcification  of  thrombi  may  lead  to  phleboliths  (p.  390)  ; 
lastly,  a  thin  spot  may  burst  and  give  rise  to  the  most  profuse  hcemor- 
rhage,  as  there  may  be  no  valves  between  the  aperture  and  the  heart. 

Treatment  may  be  palliative  or  radical.  The  first  point  is  to^ 
remove  any  cause,  any  constricting  band,  compressing  tumour,  or 
dropsical  effusion,  constipation  and  overloaded  bowels,  excessive  use  of 
a  part,  prolonged  standing,  lack  of  exercise,  and  general  or  cardiac 
feebleness  ;  with  regard  to  catarrh  or  eczema,  it  should  be  cured  as  soon 
as  possible,  for  it  injures  the  vessel-walls  and  keeps  the  veins  abnormally 
full.  When  upright,  the  patient  should  have  the  dilated  veins  supported 
by  an  elastic  stocking  or  a  well-applied  Martin's  rubber-bandage,  or  the 
effect  of  gravity  may  be  lessened  in  varicocele  by  wearing  a  suspensory 
bandage  and  shortening  the  column  of  blood.  When  lying,  it  is  an 
excellent  plan,  if  the  legs  are  affected,  to  have  the  foot  of  the  bed  decid- 
edly raised.  Friction  with  a  flesh-brush  in  the  course  of  the  blood  is 
strongly  recommended  by  Mr.  Vincent,  and  a  cold  douche  night  and 
morning  is  certainly  beneficial. 
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Under  such  treatment  early  stages  of  varix  may  subside ;  mere  re- 
moval of  the  cause  is  often  sufficient,  as  is  seen  in  women  after  labour. 
In  other  cases  the  above  measures  will  keep  patients  quite  comfortable. 

But  if  the  patient  suffers  much  from  weight  or  pain  in  the  part,  or  from 
obstinate  or  frequently  recurrent  eczema  or  ulceration,  or  is  in  danger  of 
hemorrhage  from  rupture  of  a  sac,  radical  measures  must  be  resorted  to. 
There  are  many  methods  of  operating.  Varicose  trunks  are  best  treated  by 
H.  Lee's  operation.  The  surgeon  pinches  up  the  vein  between  his  finger 
and  thumb  and  passes  needles  behind  it  at  selected  points  ;  on  the  skin 
along  the  vein  bits  of  bougie  or  drainage  tube  are  laid  opposite  the  pins, 
and  figure-of-8  sutures  are  made  over  them  round  the  ends  of  the  pins,  the 


Pig.  159.— Twisted  sutures  applied  for  varicose  veins. 


points  of  which  are  cut  off.  The  pins  are  inserted  in  pairs  about  three- 
quarters  of  an  inch  apart,  and  between  each  pair  the  vein  is  now  divided 
with  a  very  sharp  tenotome  passed  beneath  it.  The  pins  are  left  in  till  the 
vein  feels  thrombosed,  or  until  slight  ulceration  is  caused.  Instead  of 
protecting  the  skin,  Sir  W.  Fergusson  used  to  divide  it  over  the  vein  and 


Fig.  160. — Wood's  method  of  treating  varicose  veins. 


place  the  ligature  in  the  groove,  thus  occluding  the  vein  more  certainly 
and  avoiding  the  pain  of  pressure  on  the  skin.  The  little  wounds  are 
rather  long  healing. 

Prof.  John  Wood  employs  subcutaneous  acupressure  as  follows  :  he 
first,  with  needle  and  thread,  draws  a  wire  loop  across  behind  the  vein, 
then  passes  a  special  pin  (Fig.  160)  through  the  same  openings,  between 
the  vein  and  the  skin.  The  wire  loop  is  then  slipped  over  the  pin  and 
its  ends  crossed  and  twisted  round  the  shaft.    By  daily  twisting  of  the 
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pin  on  its  axis,  the  vein  maybe  completely  cut  through,  or,  at  any  time,, 
the  pins  may  be  withdrawn  and  the  wire  loop  afterwards.  The  method 
is  more  painful  than  Lee's,  and,  one  would  think,  more  dangerous. 

Should  these  methods  fail  or  be  unsuitable,  the  most  radical  one  of 
dissecting  out  the  veins  is  left.  The  great  length  of  the  incisions  is  a 
serious  objection  in  many  cases.  Ulcers  and  eczema  should  be  quite 
healed,  and  the  operation  done  with  scrupulous  antiseptic  precautions. 
Indeed,  these  should  never  be  omitted  in  operations  upon  veins,  no 
matter  how  slight,  for  the  danger  is  that  of  septic  thrombo-phlebitis,  and 
a  death  from  an  operation  on  varicose  veins  is  a  great  surgical  mis- 
fortune. 

Purple  masses  of  small  veins  may  be  best  treated  like  naevi,  by  the 
cautery,  electrolysis  or  excision. 

After  these  operations  preventive  treatment  should  be  employed,  for 
the  disease  is  very  likely  to  appear  in  other  veins. 


CHAPTEK  XXXI. 

INJURIES  AND  DISEASES  OF  NERVES. 

Injuries  of  nerves  may  be  divided  into  (1)  those  which  do  not,  and 
(2)  those  which  do  interrupt  their  conducting  power.  This  depends 
upon  the  integrity  of  the  axis  cylinders— delicate  structures  which  may 
be  destroyed,  even  though  the  physical  continuity  of  the  nerve  is  main- 
tained by  its  connective-tissue.  But  the  nature  of  the  violence  which 
causes  the  injury  is  also  of  importance,  and  is  the  usual  basis  for  the 
classification  of  injuries. 

Compression  is  a  frequent  cause  of  nervous  symptoms.  In  its  slighter 
forms  it  causes  a  part  to  '  go  to  sleep  ; '  thus  after  pressure  on  the  sciatic 
in  sitting  the  leg  tingles,  and  feels  numb  and  powerless,  recovering 
completely  in  a  few  minutes.  This  pressure  is  slight  and  indirect ;  but 
Weir  Mitchell  has  shown  that  direct  pressure  of  10  pounds  on  the  square 
inch  applied  by  a  mercurial  column  breaks  up  the  medullary  sheaths, 
and  interrupts  motor  impulses  for  a  short  time — a  result  sometimes 
seen  in  the  so-called  '  Sunday -morning  '  paralyses  of  the  musculo- spiral 
or  ulnar  after  sleeping  with  the  arm  under  the  head  or  body,  or  resting 
on  a  sharpish  edge,  e.g.  the  top  of  a  chair  ;  and  the  paralysis  may  now 
last  so  long  as  to  indicate  destruction  of  the  axis  cylinders.  Sensation 
too  may  disappear,  but  it  is  always  preserved  longer  than  motion,  the 
perceptive  centres  being  excited  by  much  slighter  stimuli  than  the 
muscles.  Similar  paralyses  are  not  uncommon  from  the  pressure  of 
crutches  (crutch-palsy).  Nerves  are  not  infrequently  paralyzed  as  a 
result  of  pinching  with  forceps  during  operations,  and  sometimes  they 
are  ligatured  by  mistake,  the  result  being  paralysis  as  complete  as  after 
section.  Even  the  more  severe  cases  of  this  kind  usually  recover  after 
some  months,  for  the  ends  of  the  nerve  are  together,  though  its  physio- 
logical continuity  is  gone. 

Frequently  nerves  are  exposed  to  constant  pressure  from  more  or  less 
slowly  growing  tumours,  aneurysms,  &c.  Up  to  a  certain  point  they 
stretch  or  slip  aside,  and  adapt  themselyes  to  altered  circumstances ; 
beyond  this,  they  atrophy.  As  the  limit  is  reached,  neuralgia  frequently 
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results,  and  the  involvement  of  nerves  in  tumours,  laying  bare  in  aneu- 
rysms, or  compression  against  or  in  some  resisting  structure  (e.g.  callus) 
excites  much  pain. 

Contusion. — The  ulnar  nerve  is  frequently  struck  where  it  lies 
hetween  the  inner  epicondyle  and  the  olecranon ;  but  most  of  the  force 
usually  falls  on  the  bones.  The  result  is  some  local  pain  with  tingling 
and  numbness  of  the  two  inner  fingers.  Earely,  sufficient  force  acts  on 
the  ulnar  or  other  nerve  to  cause  more  or  less  lasting  paralysis.  Occa- 
sionally fragments  in  fractures  and  heads  of  dislocated  bones  contuse 
nerves  sufficiently  to  cause  symptoms ;  the  musculospiral  at  the  middle 
of  the  arm  and  the  ulnar  at  the  elbow  most  often  suffer. 

Strain. — Deliberate  stretching  with  the  finger  and  thumb  of  a  large 
nerve  does  not  cause  paralysis  ;  but  in  dislocations  and  fractures,  espe- 
cially such  as  result  from  machinery  accidents,  paralysis  is  a  rare 
occurrence.  In  simple  injuries  it  may  be  taken  as  certain  that  lacera- 
tion has  not  broken  the  physical  continuity  of  any  large  nerves.  Dis- 
location of  the  ulnar  from  behind  the  epicondyle,  with  subsequent 
paralysis,  has  happened  in  fighting. 

As  to  treatment  of  the  above  injuries,  any  source  of  pressure  should 
he  removed  where  possible.  A  nerve  may  be  dissected  out  from  scar- 
tissue;  or  when  it  is  compressed  by  fibroid  tissue  in  or  around  it,  stretch- 
ing may  restore  its  functions.  The  tendency  in  all  injuries  due  to  the 
above  causes  is  towards  recovery,  though  this  may  not  be  complete  for 
many  months.  The  operation  of  suturing  the  ends  is  therefore  unneces- 
sary, at  least  until  it  is  certain  that  physiological  continuity  will  not  be 
re-established. 

To  prevent  wasting  of  muscles,  warmth,  massage,  and  electricity 
must  be  regularly  employed. 

The  chief  danger  in  all  the  above  cases  is  that  chronic  neuritis  (q.v.) 
may  ensue. 

Wounds. — We  have  incised,  punctured,  contused,  and  lacerated 
wounds,  causing  complete  or  partial  division  of  nerves. 

Nerve-trunks  are  commonly  divided  by  wounds  from  sharp  instru- 
ments, glass,  &c,  such  as  are  very  common  about  the  fingers,  hand,  and 
wrist.  Having  but  little  elasticity,  their  ends  do  not  separate  more  than 
|  inch,  if  so  much  ;  but  if  union  does  not  take  place,  they  are  slowly 
drawn  apart  to  a  distance  of  2  to  3  cm.  or  more,  by  such  movements  of 
the  limb  as  would  stretch  the  nerve-trunk.  The  surfaces  of  section  are 
rather  swollen  and  look  frayed  out,  the  nerve  fibres  shortening  less  than 
the  neurilemmata  which  contain  some  elastic  tissue.  In  amputations, 
the  retracted  muscles  often  leave  the  nerve  ends  hanging  out  on  the  face 
of  the  stump. 

A  pointed  instrument  will  do  little  or  much  damage  in  its  passage 
through  a  nerve,  according  to  its  size  and  the  nature  of  its  edges  ; 
division  of  a  few  fibres  or  of  the  whole  nerve  may  result. 

Contusions  rarely  destroy  the  continuity  of  nerves,  even  when  they 
tear  skin,  pulpify  muscle,  and  crush  bones  ;  but  a  nerve  may  be  so 
crushed  that  it  subsequently  sloughs.  This  sometimes  happens  from 
gunshot  violence,  but,  as  a  rule,  the  nerve  is  partially  or  completely 
torn  through.  Nerves  move  out  of  the  way  of  shot  much  less  often  than 
vessels  (Fischer).  When  lacerated  thus  or  in  the  tearing  off  of  a  part, 
the  irregular  ends  hang  long  on  the  surface  of  the  wound,  and  ecchy- 
moses  from  stretching  are  found  in  its  sheath  much  higher  up. 

Results  of  section  of  nerves. — Degeneration  and  Regeneration. 
— Ceteris  paribus,  partial  section  or  interruption  of  the  physiological 
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-continuity  only  of  a  nerve  is  more  favourable  than  complete  section,  as 
the  ends  are  held  together.  Speaking  of  complete  division,  the  most 
favourable  case  for  union  and  restoration  of  function  is  that  of  a  clean- 
cut  transverse  section  with  the  ends  immediately  sewn  together,  and  the 
wound  aseptic.  Then  the  usual  round-celled  exudation  (nerve-callus) 
infiltrates  the  cut  ends,  causing  them  to  swell  up,  and  also  fills  up  the 
gap  between  them.  In  a  few  days  the  callus  becomes  firm,  holds  the 
ends  together,  and  appears  as  a  fusiform  swelling  upon  the  nerve-cord. 

Exceptionally,  divided  nerves  unite  without  suture  ;  usually  the  ends 
separate  an  inch  or  more  and  both  swell  up  into  firm  knobs,  per- 
haps twice  as  wide  as  the  nerve.  Subsequently  the  distal  portion  of 
the  nerve  with  its  knob  becomes  grey,  atrophied,  hard  to  find  and  to 
separate  from  the  surrounding  connective  tissue  ;  the  central  end  remains 
swollen,  tender,  and  often  spontaneously  painful. 

Histology.- —Axis  cylinders,  being  long  drawn-out  processes  of  cells, 
naturally  degenerate  when  cut  off  from  their  parent  cells.  The  motor 
nerves  spring  from  anterior  cornual  cells  in  the  cord,  the  sensory  fibres 
are  connected  with  the  ganglia  on  the  posterior  roots  ;  consequently, 
sections  of  spinal  nerves  below  the  latter  ganglia  result  in  speedy  de- 
generation of  the  peripheral  portion  simultaneously  along  its  whole 
length  ;  whilst,  with  the  exception  of  a  few  fibrils  (probably  recurrent), 
the  central  end  remains  sound.  The  peripheral  degeneration  occurs 
almost  always,  if  not  always,  in  man,  and  is  permanent  unless  physical 
union  with  the  central  end  occurs  ;  then  regeneration  is  probable. 

The  dates  at  which  the  following  degenerative  changes  occur  vary 
somewhat  in  different  animals.  First,  the  nuclei  of  the  primitive 
sheath  swell,  multiply,  and  protoplasm  accumulates  round  them  and 
elsewhere  in  the  sheath,  and  at  the  same  time  the  medullary  sheath 
breaks  up  into  larger  and  smaller  drops  of  myelin.  In  4  or  5  days  these 
changes  are  well  marked,  and  the  axis  cylinders  are  interrupted  at  many 
points  ;  they  ultimately  disappear.  The  granular  protoplasm,  containing 
fat  drops,  increases  at  the  expense  of  the  myelin  until  the  primitive 
sheaths,  containing  protoplasm  and  several  nuo'ei,  alone  remain 
(middle  of  third  month).  Ultimately,  in  the  absence  of  regeneration,  a 
fibrous  cord  results. 

Regeneration  occurs  as  follows :  both  ends  swell  and  unite  as  above 
described.  The  infiltrating  cells  become  vascularised,  undergo  the  usual 
changes  of  granulation-tissue,  and  form  a  provisional  callus,  through 
which  regeneration  of  the  nerve  takes  place  by  growth  of  the  axis 
cylinders  in  the  central  ends.  There  is  no  sign  of  this  until  the  middle 
of  the  fourth  week  or  later ;  then  it  would  seem  that  new  fibres  spring 
from  the  central  axis  cylinders  at  nodes  close  above  the  section. 
A  cylinder  may  split  into  two  new  fibres,  and  these  divide  further,  or  a 
small  brush  of  fibres  may  at  once  form.  They  grow  down  into  and 
between  the  old  primitive  sheaths,  passing  very  sinuously  through  the 
callus.  At  first  pale,  the  new  fibres  acquire  ultimately  a  medullary 
sheath  with  nodes  of  Eanvier  ;  these  are  doubtless  furnished  by  con- 
nective-tissue elements,  whilst  the  axis  cylinders,  as  in  normal  develop- 
ment (Balfour),  grow  out  from  the  centre  (Eanvier,  Neumann,  Eichhorst). 
The  whole  process  may  be  complete  in  3  months  in  animals,  but  in  man 
a  year  or  longer  is  usually  required.  It  is  more  rapid  in  the  young  than 
the  old,  and  is  uncertain  if  the  ends  are  not  in  contact ;  it  may  occur, 
however,  if  they  are  brought  within  \  inch  by  sutare.  Provided  the 
ends  are  brought  together,  the  excision  of  a  piece  makes  no  difference. 
Sensation  returns  long  before  motion. 
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From  experiments  on  animals,  some  writers  support  a  healing  of 
nerve  without  degeneration  of  the  peripheral  end ;  the  fibres  are  said  to- 
become  connected  by  processes  of  the  connective-tissue  cells,  and  union 
is  complete  in  3  weeks.  Gluck  succeeded  in  transplanting  an  excised 
piece  of  a  rabbit's  nerve  into  the  sciatic  of  a  hen  ;  but  the  experiment 
has  failed  in  man  (Albert).  This  early  union  is  very  rare,  even  in 
animals.    It  is  sometimes  called  '  primary.' 

Early  symptoms  of  section. — It  is  not  always  easy  to  detect  the 
division  of  a  nerve  of  mixed  or  pure  function.  We  should  expect  section 
of  a  nerve  to  annul  its  function  ;  and  so,  doubtless,  it  does,  but  the 
annulment  may  be  concealed,  especially  as  regards  sensation.  Section 
of  any  sensory  nerve  gives  an  area  of  maximum  insensitiveness,  which 
is  limited  in  relation  to  the  entire  area  of  distribution  of  the  nerve. 
From  this  central  region  feeling  increases  as  we  pass  outwards,  a  fact 
explained  chiefly  by  the  anastomoses,  coarse  and  microscopic,  which 
nerves  enter  into.  The  tactile  corpuscles  at  the  margins  of  two  con- 
tiguous sensory  areas  seem  to  be  supplied  almost  equally  by  the  nerve  of 
each.  Moreover,  the  vibrations  set  up  by  tactile  impressions  upon  an 
anaasthetic  part  may  extend  to  neighbouring  tactile  corpuscles  of  which 
the  nerve-supply  is  normal.  This  indirect,  together  with  the  former 
direct,  sensation  constitutes  the  sensibilite"  supple" e  of  Letievant.  It 
varies  greatly  in  different  people,  and,  together  with  the  area  of  the 
maximum  anaesthesia,  must  be  determined  by  a  careful  examination 
soon  after  any  injury  of  a  sensory  nerve  ;  later,  fresh  injury  or  neuritis 
may  have  caused  much  change.  For  this  examination,  blindfold  the 
patient,  and  support  thoroughly  the  suspected  part  that  it  may  not  move 
as  a  whole  ;  then  lightly  go  over  the  whole  surface  with  a  needle,  find  the 
most  insensitive  area  and  pass  outwards  from  this  until  feeling  is  as  acute 
as  on  the  normal  side.  It  is  necessary  to  try  the  same  spots  several 
times,  as  patients  often  think  they  feel  without  really  doing  so.  Usually 
the  loss  of  sensation  after  section  of  a  pure  sensory  or  mixed  nerve  is 
such  as  to  leave  no  doubt  as  to  the  nature  of  the  injury.  As  regards 
motion,  we  can  usually  detect  with  ease  which  muscles  are  paralysed 
after  section  of  a  motor  nerve  ;  but  it  may  be  difficult  or  impossible  to 
do  so  when  other  muscles  can  produce,  though  less  strongly,  the  move- 
ments of  those  paralysed. 

Later  effects  of  section. — When  a  purely  motor  nerve,  e.g.  facial,  is 
cut,  rapid  wasting  of  the  muscles  results.  The  superficial  parts  may 
suffer  secondarily  from  loss  of  that  hyperemia  which  attends  the  con- 
traction of  muscles,  but  otherwise  they  remain  unchanged.  If  a  growing 
part  is  deprived  of  motion,  development  of  all  its  tissues  will  be  imper- 
fect. The  effect  of  section  of  a  purely  sensory  nerve  is  best  seen  in  the 
fifth.  It  was  thought  that  intracranial  division  of  this  nerve  produced 
keratitis,  panophthalmitis,  and  ulcers  on  mucous  membranes ;  but 
these  lesions  are  now  regarded  as  due  to  neglected,  because  unfelt, 
injuries. 

In  spinal  nerves  we  have  not  only  motor  and  sensory,  but  also 
numerous  vaso-motor  fibres.  Active  hyperaemia,  which  might  a  priori 
have  been  expected  from  section  of  such  nerves,  has  not  been  noted  ;  but 
soon  the  shin  supplied  by  the  divided  nerve  becomes  bluish  from  passive 
congestion,  lax,  cold,  prone  to  chilblains,  bullous  eruptions,  and  slowly- 
spreading  ulcerations,  which  may  extend  to  the  bones  of  a  part,  or  de- 
stroy the  ends  of  fingers  and  show  no  tendency  to  heal.  Sometimes, 
especially  upon  the  fingers  and  toes,  and  after  contused  or  lacerated 
and  often  incomplete  divisions  of  nerves,  the  skin  becomes  thin,  tense, 
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shiny,  hairless,  and  the  seat  of  intense  neuralgic  pain  (causalgia),  a 
condition  known  as  '  glossy  skin  '  (Paget).  Hair  may  grow  excessively, 
sweat  may  be  diminished  or  increased  on  such  parts,  nails  become 
curved,  opaque,  furrowed,  and  brittle. 

Changes  in  muscles  are  even  more  marked.  These  atrophy  much 
more  quickly  than  when  merely  kept  at  rest,  and  more  quickly  after  an 
irritant  lesion  of  nerve  than  after  simple  section.  The  fibres  lose  their 
cross-striation,  degenerate  and  shrink,  whilst  their  nuclei  multiply,  the 
interstitial  connective  tissue  increases  pari  passu  (sclerosis),  and  some- 
times becomes  so  loaded  with  fat  that  the  shrinking  of  muscle  is  con- 
cealed. Adaptive  shortening  of  unopposed  muscles,  whether  paralysed 
or  not,  is  common  and  leads  to  deformity. 

Bones  of  paralysed  parts  atrophy  or  fail  in  development.  Joints 
become  stiff  and  painful,  and  it  is  said  that  in  cases  of  irritant  lesion 
and  neuritis,  they  (e.g.  finger  joints)  may  suffer  as  in  ataxy  (p.  312). 

How  far  these  changes  are  due  to  vasomotor  disturbance  and  lack  of 
exercise,  how  far  to  some  '  trophic  '  influence  of  the  central  nervous 
system,  it  is  impossible  to  say.    Eegeneration  of  a  nerve  stops  them  all. 

Reaction  to  electricity  of  nerve  and  muscle  after  injury  of 
nerve. — Pressure  and  other  slight  injuries  usually  have  no  effect ;  but 
when  the  physiological  continuity  of  a  motor  nerve  is  interrupted,  very 
characteristic  changes  occur,  grouped  together  by  Erb  under  the  name 
of  Reaction  of  Degeneration. 

The  peripheral  end  of  the  nerve  under  these  circumstances  rapidly 
loses  excitability  and  conducting  power  as  its  fibres  degenerate ;  both 
are  gone  by  the  end  of  the  second  week,  or  rather  earlier.  If,  however, 
regeneration  (p.  399)  takes  place,  these  properties  reappear,  first  in  the 
more  central,  then  in  the  more  peripheral  part,  and  conducting  power  is 
said  to  return  first  (Erb).  Excitability  reappears  as  the  new  fibres 
acquire  medullary  sheaths. 

To  faradism  muscles  behave  just  like  the  nerves,  i.e.  they  rapidly 
fail  to  respond  to  the  stimulus ;  but  to  the  slowly  interrupted  constant 
current  they  react  differently.  To  this  stimulus  during  the  first  week 
the  excitability  diminishes,  but  then  it  rises  until  currents  which  have 
no  effect  on  normal  muscles  cause  strong  contractions  of  those  para- 
lysed, and  the  contractions  differ  from  normal  twitches  in  being  slow 
and  drawn  out.  This  state  lasts  perhaps  six  or  eight  weeks,  and  then 
excitability  gradually  disappears  unless  regeneration  occurs.  After  four 
months  the  paralysed  muscles  will  not  usually  react  to  any  form  of 
electricity.  They  behave  to  mechanical  stimuli  just  as  to  the  galvanic. 
It  is  obvious  that  these  signs  are  of  great  importance  in  investigating 
the  nature  of  an  injury  of  some  standing,  from  the  point  of  view  of  both 
diagnosis  and  prognosis. 

Treatment. — Complete  section  of  a  nerve  is  always,  when  possible, 
to  be  treated  by  suture  of  the  ends,  no  matter  whether  the  injury  be 
recent  or  old,  provided,  of  course,  that  in  the  latter  case  spontaneous 
recovery  is  not  certainly  occurring,  and  it  rarely  does  without  suture. 

Suture  of  a  nerve  is  performed  with  the  finest  catgut  and  a  small 
round  sewing  needle,  which  will  injure  but  few  fibres  in  passing  through 
the  central  end.  Trim  the  ends  till  they  fit  accurately,  then  pass  a  suture 
of  support  through  them  about  1  cm.  from  the  section,  and  two  or 
more  sutures  of  apposition  close  to  the  cut  surfaces.  Treat  the  wound 
most  carefully,  and  fix  the  limb  so  as  to  take  off  all  tension  from  the 
nerve. 

In  old  cases,  and  whenever  a  search  for  an  end  is  necessary,  apply 
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Esmarch's  bandage,  make  a  free  incision,  cut  down  upon  the  upper  end, 
which  often  will  have  been  felt  or  discovered  by  its  tenderness,  and  then 
seek  for  the  lower  end  :  finding  this  is  the  first  difficulty.  Now  cut  off  all 
or  part  of  the  bulbous  ends,  according  to  the  distance  between  the  ends, 
and  sew  them  together.  In  some  cases  no  position  of  the  limb,  even 
when  coupled  with  stretching  of  the  nerve,  will  allow  of  their  apposi- 
tion. Successes  are  however  recorded  when  a  gap  of  quite  half  an  inch 
has  been  left ;  and  though  transplantation  has  not  yet  succeeded  in  man, 
Tillmanns  has  obtained  a  success  by  cutting  half  through  the  central  end  a 
few  centimetres  above  the  division,  splitting  it  in  a  downward  direction, 
twisting  the  freed  portion  through  180°,  and  sewing  it  to  the  lower  end. 

Extreme  flexion  of  a  limb  may  be  necessary  to  take  off  strain  for 
some  weeks  after  such  an  operation ;  it  may  be  gradually  relaxed  as 
soon  as  returning  sensation  is  noted.  Then  the  wasting  must  be  treated 
(p.  398).  Eecovery  may  not  occur  for  a  year  or  even  longer  and  be  quite 
rapid  then,  or  it  may  be  very  gradual.  Failure  must  not  be  accepted 
and  suture  repeated  until  after  a  year  has  elapsed.  Even  then  the 
effect  of  dissecting  the  nerve  out  of  the  surrounding  scar-tissue,  or  of 
simply  stretching  it,  should  first  be  tried. 

Diseases  of  nerves. 

Besides  the  usual  results  of  nerve-injuries  above  mentioned,  neuritis 
may  ensue  ;  neuralgia  and  sometimes  spasmodic  affections  start  from 
such  lesions,  and  very  rarely  tetanus  appears,  or  epilepsy  with  an  aura 
starting  from  the  scar. 

ETeuritis.— May  be  traumatic  or  non-traumatic;  acute  or  chronic 
from  the  first,  or  the  former  may  pass  into  the  latter. 

Causes. — Mechanical  injuries,  especially  contusions,  lacerations 
without  complete  division,  or  impaction  of  foreign  bodies  ;  but  even 
quite  trivial  subcutaneous  injuries,  slight  strains  or  constant  pressure, 
may  induce  neuritis,  and  severe  ones  are  even  more  likely  to  do  so. 
Cold  is  apparently  a  very  frequent  cause,  as  is  most  often  seen  in  Bell's 
palsy  (facial)  and  in  sciatica.  Extension  of  inflammation  from  surround- 
ing parts  is  common  ;  there  is  no  better  example  than  paralysis  of  the 
seventh,  from  inflammation  of  the  middle  ear.  Syphilis,  leprosy,  and 
malaria  are  non-traumatic  causes.  Chronic  traumatic  neuritis  occurs 
only  with  a  special  predisposition  (Erb). 

X&orbid  anatomy  and  pathology. — In  acute  cases  all  stages 
may  be  found,  from  more  or  less  marked  hyperemia  of  the  sheath  up  to 
purulent  infiltration  and  sloughing  of  the  nerve ;  usually  the  trunk  is 
swollen  uniformly,  or  presents  fusiform  enlargements  due  to  a  coagulable 
exudation  of  pinkish-yellow  colour.  The  perineurium  suffers  most,  but 
the  medullary  substance  of  Schwann  is  more  or  less  broken  up,  and  also 
a  few  of  the  axis-cylinders  ;  the  nuclei  of  the  primitive  sheath  are  said 
to  multiply,  and  infiltrating  leucocytes  are  numerous.  The  nerve  is 
softer  than  normal. 

Chronic  cases  are  characterised  by  increase  of  fibroid  tissue,  causing 
uniform  or  localised  swellings  of  the  nerve  and  its  adhesion  to  the  sur- 
rounding tissues,  whilst  the  compressed  nerve-fibres  atrophy  in  greater  or 
less  numbers.  Such  nerves  are  often  grey  and  very  tough,  and  they  may 
be  thin  rather  than  thick. 

Either  form  of  neuritis  may  therefore  suspend  or  destroy  the  con- 
ducting power  of  more  or  fewer  nerve  fibres,  and  lead  to  the  usual 
degeneration-changes  in  their  peripheral  portions. 


SYMPTOMS  OF  NEURITIS.  NEURALGIA 


403 


Sometimes  neuritis  (ascending)  extends  rapidly  or  gradually,  con- 
tinuously or  by  jumps,  towards  the  centre,  the  symptoms  spreading  with 
the  disease.  Branches  higher  up,  other  nerves,  and  even  the  cerebro- 
spinal centres,  may  then  be  attacked. 

The  whole  pathology  is  very  obscure,  the  nature  of  the  cause  which 
leads  to  a  centripetally  spreading  inflammation  starting  perhaps  from  a 
very  slight  contusion  or  strain,  and  affecting  nerves  only,  is  quite  un- 
known.   The  process  has  almost  a  mysterious  aspect. 

Symptoms. — Acute  neuritis  is  very  rare.  It  is  said  to  begin  not 
uncommonly  with  a  rigor,  high  fever,  and  delirium ;  intense  pain 
radiating  along  the  affected  trunk  to  its  ramifications,  and  occasionally 
into  neighbouring  nerves  ;  some  redness  and  oedema  of  the  skin  over  it 
when  superficial,  and  great  tenderness,  usually  preventing  the  discovery 
of  swelling  of  the  nerves  ;  muscular  twitching  is  uncommon,  but  tonic- 
contraction  occurs  ;  the  symptoms  and  result  vary  with  the  intensity 
and  outcome  of  the  inflammation ;  usually  the  acute  symptoms  subside, 
and  chronic  neuritis  remains.  This  is  characterised  by  more  or  less  con- 
stant, dull  pain  of  a  tearing,  boring,  or  aching  kind,  increased  by 
motion  or  pressure,  ultimately  associated  with  some  anaesthesia ;  no 
paralysis,  but  paresis  and  wasting,  rarely  fibrillar  contractions.  Pro- 
portionate to  the  number  of  fibres  destroyed  by  the  pressure  is  the 
peripheral  degeneration :  this  is  never  entirely  absent,  and  its  results 
(p.  400)  may  be  very  marked.  Especially  do  the  finger  joints  suffer  in 
neuritis  of  the  great  trunks  of  the  upper  limb.  The  difficulty  in  these 
chronic  cases  is  to  eliminate  disease  of  central  origin,  unless  one  can 
feel  a  tender,  thick,  perhaps  irregular,  cord. 

Treatment. —  In  acute  neuritis  ice  or  belladonna  fomentations 
should  be  applied  along  the  nerve,  and  the  pain  subdued  by  morphia  ; 
this  failing  to  relieve,  a  free  incision  down  to  the  nerve  and  into  its 
perineurium  is  recommended.  In  chronic  neuritis  the  general  health 
must  be  seen  to  (see  Neuralgia),  and  syphilis  or  malaria  must  be  treated; 
any  local  cause  must,  if  possible,  be  removed.  Free  blistering  over  the 
nerve  is  very  useful,  also  warm  baths,  and  electricity  to  the  muscles.  In 
all  cases  give  physical  and  physiological  rest  if  possible. 

Stretching  the  nerve  should  always  be  tried  if  other  treatment  fails. 

Ueuralg-ia. — This  is  really  the  name  of  a  symptom,  of  pain,  which 
is  usually  intermittent  or  markedly  remittent  in  character,  now  dying 
away,  now  shooting  with  intensity  along  the  nerve.  It  may  affect  a 
single  branch  or  all  the  branches  of  a  nerve  or  several  nerves,  but  it 
seldom  occurs  on  both  sides,  and  is  never  symmetrical  (Fagge).  '  Tender 
points  '  develop  sooner  or  later,  and  are  fairly  constant  for  the  different 
nerves,  occurring  at  spots  where  they  enter  or  leave  bony  canals  or 
pierce  fasciae.  Pressure  or  even  a  draught  on  these  spots  may  bring  on  an 
attack,  but  usually  the  onset  is  spontaneous.  The  pain  may  be  accom- 
panied by  twitching  or  spasm,  vasomotor,  secretory  and  trophic  changes. 
The  skin  may  be  tender,  especially  during  an  attack ;  but  Erb  says 
careful  examination  will  always  show  relative  anaesthesia.  Proportion- 
ately, the  general  health  seems  little  affected. 

JEtiolog-y  and  pathology. — Fagge  makes  two  forms  :  one,  reflex, 
due  to  irritation  of  a  nerve,  which  is  not  itself  the  seat  of  the  pain,  as  in 
trifacial  neuralgia  from  a  diseased  tooth  ;  the  other  due  to  some  morbid 
process  in  the  trunk  of  the  nerve,  as  in  sciatica.  But  in  the  majority  of 
cases  it  is  said  that  no  change  is  discoverable  in  the  affected  nerve  ;  so 
if  there  is  one  morbid  state  sublying  neuralgia  it  is  unknown.  Very 
likely  there  is  a  group  of  central  origin. 
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Injuries,  especially  contusions  and  crushes,  are  sometimes  the 
starting  points  of  neuralgia,  which  begins  after  any  wound  has  healed  ; 
in  some  of  these  cases  pressure  on  a  filament  in  the  scar,  in  others  a 
traumatic  neuritis,  is  the  immediate  cause.  Pressure  of  new  growths 
(especially  cancers),  aneurysms,  callus,  fragments  of  bones,  or  even  of 
dilated  veins,  extension  of  inflammation  from  surrounding  parts,  im- 
paction of  foreign  bodies,  and  especially  exposure  to  cold  and  wet,  are 
causes  of  the  second  variety,  and  demand  that  in  all  cases  the  whole 
length  of  a  nerve,  if  possible,  shall  be  carefully  examined  for  a  source  of 
irritation.  Causes  of  the  reflex  variety  are  caries  of  teeth  with  its  com- 
plications, exostoses  of  fangs,  ulcerations,  and  involvement  of  peripheral 
filaments  in  scars  and  inflammatory  tissue  (e.g.  orchitis).  Besides  these 
local  causes  there  may  be  a  neurotic  family  history,  hysteria  may  be 
present,  the  patient  may  be  suffering  from  nervous  or  general  exhaustion 
or  anaemia,  or  may  have  suffered  from  syphilis  or  malaria.  In  the  latter 
case  the  attacks  are  probably  periodic. 

Varieties. — The  fifth  is  one  of  the  commonest  seats.  Tic  douloureux 
is  the  most  severe  form  known.  It  consists  of  sudden,  extremely 
severe  fits  of  pain  in  the  area  of  one  or  more  of  the  branches  of  the  fifth, 
lasting  a  few  seconds  to  a  minute,  and  ceasing  as  suddenly  as  they 
begin ;  the  paroxysms  occur  with  varying  frequency,  and  are  less 
marked  or  absent  at  night ;  there  may  be  remissions  of  days  or  months. 
The  general  effects  upon  mind  and  body  of  such  pain,  often  brought  on 
by  movements  of  the  jaws,  can  be  easily  imagined.  The  patients  are 
almost  always  over  forty.  The  causes  are  quite  unknown,  but  Tomes  says 
the  teeth,  though  they  may  be  tender,  are  never  at  fault. 

A  milder  form,  paroxysmal,  but  with  less  marked  remissions,  is 
often  due  to  the  teeth,  and  occurs  in  young  and  old,  especially  when 
they  are  depressed  by  illness,  fatigue,  or  want  of  food.  A  meal  often 
relieves  at  once.  In  all  slighter  forms  of  neuralgia  of  any  branch  of  the 
fifth,  have  the  teeth  thoroughly  examined. 

Sciatica. — The  great  sciatic  nerve  is  that  most  often  attacked  next 
to  the  fifth.  The  pain  is  unlike  that  of  tic,  being  much  more  constant 
and  duller ;  its  seat  usually  seems  to  be  the  back  of  the  thigh,  but  it 
may  extend  down  to  the  foot.  After  a  time  the  limb  feels  cool,  is  wasted, 
its  muscles  are  flaccid,  and  there  is  some  anaesthesia.  The  nerve  is 
tender.    The  patients  are  chiefly  men  from  twenty  to  forty,  or  older. 

Treatment.-  The  general  causes  must  be  looked  for  and  met  by 
appropriate  treatment,  and  a  liberal  diet  with  little  or  no  stimulant  is 
almost  always  valuable.  Anstie  laid  stress  upon  the  value  of  fat, 
especially  ol.  morrhua?. 

Any  local  cause  must,  if  possible,  be  removed.  With  regard  to  drug- 
treatment  :  iron  in  simple  anaemia,  quinine  and  arsenic  in  malarious  and 
other  obstinate  cases,  strychnia  in  nervous  exhaustion  and  atonic  dys- 
pepsia may  be  tried.  Phosphorus  (gr.  ~th  4tis  horis)  in  ol.  morrhuas  has 
been  strongly  recommended ;  it  acts  within  three  days  if  at  all. 

Great  care  must  be  taken  to  prevent  a  patient  from  seeking  relief  in 
chronic  alcoholism  or  morphinism.  Except  in  the  most  severe  and 
hopeless  cases  morph.,  gr.  T^  to  \  twice  a  day,  will  usually  give  ease. 
The  patient  should  never  himself  use  the  syringe. 

As  a  local  application  the  liniment  of  aconite  or  aconitia  ointment 
often  relieves,  and  counter-irritation  may  do  so  in  the  less  severe  cases. 

When  treatment  such  as  the  above  has  failed,  and  even  when,  as  is 
usually  the  case,  the  cause  of  the  disease  is  unknown,  two  operations, 
nerve-stretching  and  neurectomy,  remain. 
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Nerve-stretching-. — This  operation  has  been  employed  upon  many- 
nerves  in  very  various  morbid  states,  but  in  none  with  anything  like  the 
success  it  has  met  with  in  neuralgia.  Of  222  cases,  143  are  said  to  have 
been  cured,  62  improved,  and  17  unrelieved ;  its  mortality  is  very  slight 
(Omboni). 

It  is  thus  performed  upon  the  sciatic  :  a  3-inch  cut  is  made  above  the 
middle  of  the  thigh  through  the  fascia,  the  biceps  and  semitendinosus  are 
separated,  and  the  semimembranosus  is  drawn  in  with  the  latter  muscle. 
The  nerve  is  now  seen  ;  its  connective  tissue  sheath  is  opened,  and  the 
trunk  is  taken  between  the  forefinger  and  thumb  and  pulled  with  such 
force  as  the  arm  alone  will  give,  first  from  the  cord  and  then  towards 
the  cord,  in  the  line  of  the  nerve.  Some  surgeons  cut  down  on  the  nerve 
midway  between  the  trochanter  and  tuber  ischii,  where  it  is  covered  by 
the  gluteus  maximus  alone  (its  lower  fibres  must  be  cut),  and  lies  outside 
the  hamstrings.  The  results  are  no  better,  and  the  wound  is  more 
•difficult  to  keep  aseptic. 

But  before  cutting  the  skin  it  is  well  to  try  this  bloodless  method: 
with  the  patient  on  his  back  fully  flex  the  hip  and  then  slowly  straighten 
the  knee.  This  may  tear  some  fibres  of  the  hamstrings,  and  stretches 
the  sciatic  strongly. 

The  branches  of  the  fifth  in  the  face  are  reached  by  short  cuts  made 
,at  right  angles  to  a  line  extending  from  the  supraorbital  notch,  which 
can  be  felt,  to  the  interval  between  the  bicuspid  teeth.  The  infraorbital 
nerve  issues  just  below  the  margin  of  the  orbit,  the  mental  midway 
between  the  alveolar  and  lower  borders  of  the  jaw,  perhaps  a  little 
behind  the  above  line.  A  blunt  hook  is  used  to  stretch  small  nerves 
like  these,  and  less  force  must  be  used. 

The  result  of  stretching  is  laceration  of  the  medullary  sheaths  and 
of  more  or  fewer  axis-cylinders  at  the  spot  stretched,  followed  by  peri- 
pheral de-  and  re-generation.  Fibroid  matting  in  and  around  a  nerve  is 
likely  to  be  broken  down ;  and  Marshall  suggests  that  it  may  paralyse 
the  nervi  nervorum  (sensory  nerves  of  nerves)  discovered  by  Horsley. 
Clinically  large  nerves,  like  the  sciatic,  are  not  paralysed ;  but  a  small 
one  like  the  facial  is. 

Neurectomy  is  practised  chiefly  on  the  superior  maxillary  and 
branches  of  the  inferior  in  cases  in  which  pain  recurs  as  the  effect  of 
stretching  passes  off ;  it  cannot,  however,  like  stretching,  affect  the 
-central  part  of  a  nerve.  At  least  half  an  inch  should  be  removed  to 
prevent  regeneration,  which  usually  occurs  after  simple  section. 

The  inferior  dental  may  be  reached  by  trephining  the  lower  jaw. 
The  lingual  can  be  felt  beneath  the  mucous  membrane  below  and 
behind  the  last  lower  molar.  The  superior  maxillary  may  be  cut  behind 
Meckel's  ganglion  by  trephining  the  front  and  back  walls  of  the  antrum, 
and  tracing  back  the  infraorbital  in  its  canal.  For  the  operation  and 
results  see  T.  Chavasse,  '  Trans.  Med.  Chir.  Soc'  1884,  p.  145. 

Spasmodic  Tic. — This  consists  in  the  sudden  involuntary  contrac- 
tion at  longer  or  shorter  intervals  of  one  or  several  muscles  ;  sometimes 
the  twitchings  are  almost  incessant  and  interfere  with  sleep.  When  the 
face  is  affected  the  eyes  may  be  suddenly  closed  at  some  important 
juncture.  The  seat  and  nature  of  the  disease  are  unknown,  but  it  some- 
times dates  from  an  injury.  After  years,  perhaps,  the  spasms  may 
shift  to  another  part. 

Medicinal  treatment  is  useless.  Stretching  of  the  facial  may  relieve 
histrionic  spasm,  but  rarely  cures  (Godlee,  '  Trans.  Clin.  Soc'  1882). 
In  a  case  of  perpetual  spasm  of  the  arm  muscles,  dating  from  a  blow  on 
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the  neck  from  a  falling  spar,  in  which  the  brachial  plexus  had  been 
stretched  both  below  and  above  the  clavicle  without  effect,  J.  H.  Morgan 
began  to  divide  the  nerves  of  the  arm,  one  by  one,  or  their  motor 
branches,  but  spasms  then  appeared  in  the  leg  of  the  same  side  as  well 
as  in  the  arm,  a  result  which  Dr.  Ferrier  had  feared. 

Ifeuroma. — Tumours  of  nerve  tissue  are  very  rare  (p.  108) ;  1  neu- 
roma '  usually  means  an  encapsuled  tumour  growing  from  the  connec- 
tive tissue  of  nerves,  a  fibroma,  myxoma,  or  sarcoma,  roundish  or  fusi- 
form, compressing  or  stretching  the  nerve-fibres.  Such  masses  should  be 
removed  if  they  give  rise  to  symptoms  or  are  growing :  much  care  should 
be  taken  not  to  pinch  or  bruise  the  nerve  fibres,  or  months  of  neuralgia 
and  palsy  may  follow  the  operation.  If  necessary  a  piece  of  nerve  with 
a  small  tumour  might  be  excised,  and  the  ends  sutured. 

TETANUS. 

Definition. — Tetanus  is  a  disease  manifested  by  tonic  or  continuous 
spasm  and  rigidity  of  the  muscles  of  voluntary  motion. 

It  is  divided  into  idiopathic,  or  that  which  arises  without  wound  ; 
and  the  traumatic,  or  that  which  is  caused  by  a  wound  ;  the  latter  is 
by  far  the  commoner,  but  the  occasional  absence  of  wound  seems  estab- 
lished. Trismus  infantum  or  neonatorum,  which  attacks  children  soon 
after  birth,  is  frequently  made  a  distinct  species,  but  without  reason. 

JCtiolog-y. — Traumatic  tetanus  is  especially  liable  to  follow  lacerated, 
poisoned,  and  punctured  wounds  of  the  hands  and  feet,  gun-shot  wounds 
in  particular ;  wounds  in  which  nerves  are  exposed,  or  pus  or  foreign 
bodies  confined  under  fasciae.  Frequently  a  nerve-twig  has  been  found 
partially  divided  by  the  cutting  instrument,  or  irritated  by  a  foreign  body, 
&c.  It  is  said  to  have  been  caused  by  a  contusion  with  a  schoolmaster's 
ferule,  but  this  is  doubted ;  it  very  rarely  follows  clean-cut  incisions.  The 
doctrine  that  wounds  of  the  extremities  are  more  liable  to  cause  tetanus 
than  wounds  of  the  head,  neck,  or  trunk  is  perhaps  to  be  explained  by  the 
more  frequent  occurrence  of  injury  to  the  extremities.  The  period  at 
which  it  may  come  on  after  an  injury  is  very  uncertain.  Sometimes  it 
occurs  very  quickly ;  sometimes  during  the  inflammatory  stage ;  often 
not  till  the  wound  is  nearly  healed  ;  most  commonly  from  four  to  four- 
teen days  from  the  injury. 

Trismus  neonatorum  is  prone  to  arise  during  the  first  nine  days 
after  birth  ;  it  seems  to  bear  relation  to  the  separation  of  the  umbilical 
cord,  and  therefore  would  rank  as  a  form  of  traumatic  tetanus.  The 
tetanus  arising  after  abortion  may  perhaps  also  be  looked  upon  as 
traumatic. 

Causes  favouring  the  occurrence  of  traumatic  tetanus  are  exposure 
to  cold  and  damp,  fatigue,  privations.  Cold  and  damp  take  especial 
effect  in  tropical  countries  where  the  alternation  from  the  heat  of  the 
day  to  the  cold  of  the  night  is  very  sudden  and  extreme.  In  military  cam- 
paigns all  the  above-mentioned  predisposing  causes  are  likely  to  obtain, 
and  it  is  during  such  that  cases  of  tetanus  are  most  frequent,  occasion- 
ally appearing  like  an  epidemic.  Tetanus  is  rarely  absent  from  certain 
hospitals  in  India  ;  and  occasionally,  after  absence  for  years,  small  epi- 
demics of  two  or  three  cases  occur  in  hospitals  in  temperate  climates. 
These  considerations  and  points  in  its  pathological  course  cause  many 
to  regard  tetanus  as  probably  an  infective  disease ;  some  have  stated 
that  it  is  contagious. 

Of  idiopathic  tetanus  cold  and  damp  are  the  most  efficient  known 
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causes.  It  is  chiefly  met  with  in  tropical  climates.  Malaria  appears  to 
give  rise  to  an  intermittent  form  of  tetanus. 

Men  are  more  subject  to  tetanus  than  women  ;  the  young  and  middle- 
aged  more  than  the  aged. 

Symptoms  of  tetanus. — The  patient  first  complains  of  stiffness 
and  pain  about  the  neck  and  jaws,  as  if  from  a  cold,  flexion  of  the  neck 
is  imperfect,  and  a  finger  in  the  mouth  will  feel  the  edges  of  the  mas- 
seters  ;  his  voice  is  husky  ;  it  is  difficult  for  him  to  put  out  his  tongue,  and 
his  countenance  exhibits  a  painful  smile,  because  the  corners  of  the 
mouth  are  drawn  outwards  by  incipient  spasm  of  the  facial  muscles ; 
the  al£e  nasi  are  drawn  out,  the  naso-labial  furrows  deepened ;  the  eye- 
lids are  half-closed  but  the  eye  muscles  are  rarely  affected ;  the  pupils  are 
contracted.  Next,  the  muscles  of  mastication  and  deglutition  become 
rigid,  so  that  there  is  great  difficulty  in  opening  the  mouth  and  swallow- 
ing, especially  liquids.  The  jaws  may  now  become  firmly  clenched 
(trismus  or  locked-jaiu).  The  tongue  is  rarely  rigid ;  saliva  flows  from 
the  mouth  because  the  patient  is  unable  to  swallow  it.  To  these  symp- 
toms succeed  a  fixed  pain  at  the  pit  of  the  stomach  shooting  to  the 
back,  and  a  convulsive  difficulty  of  breathing,  indicating  that  the  dia- 
phragm and  muscles  of  the  glottis  are  affected ;  and  the  spasm  now 
extends  to  the  muscles  of  the  trunk  and  limbs,  rendering  them  com- 
pletely fixed  and  rigid.  Various  positions  of  the  body  are  assumed 
in  this  spasm.  The  term  opisthotonos  describes  an  arching  backwards 
of  the  neck  and  trunk,  more  or  less  of  which  is  usual ;  emprosthotonos  a 
curving  iojcwa,r&,pleurosthotonos  a  lateral  curvature,  both  of  which  are  rare. 

The  muscles  of  the  extremities  are  not,  as  a  rule,  affected  to  so  great 
an  extent  as  those  of  the  trunk,  neck,  face,  and  jaws  ;  their  distal  portions 
scarcely  ever  suffer.  In  the  lower  limbs  extension  predominates  over 
flexion;  in  the  upper,  if  affected,  flexion  prevails  over  extension.  The 
abdomen  feels  remarkably  hard  ;  there  is  obstinate  constipation  ;  fre- 
quently difficult  micturition  from  spasm  of  the  perineal  muscles.  This 
spasm  never  ceases  entirely;  but  it  occasionally  has  a  lull,  and  then 
comes  on  again  in  fits  of  great  violence.  In  severe  paroxysms  the  chest 
becomes  fixed,  the  countenance  livid,  and  there  is  ciread  of  suffocation. 
Arrest  of  respiration  is  sometimes  due  to  spasm  of  the  glottis,  but  as  a 
rule  it  is  the  result  of  spasm  of  the  thoracic  muscles  and  diaphragm 
(Eoss).  Such  fits  are  easily  brought  on  by  any  disturbance,  such  as  an 
attempt  to  swallow,  or  by  any  other  bodily  movement  or  mental  ex- 
citement, and  most  remarkably  by  slight  causes  affecting  the  surface 
of  the  skin — such  as  currents  of  cold  air.  This  would  look  like  hyper- 
esthesia, but  for  touch  and  temperature  the  sensibility  appears  to  vary, 
being  sometimes  exalted,  sometimes  lowered.  The  pain  complained 
of  during  a  convulsive  seizure  is  that  of  ordinary  cramp.  Kelaxafcion 
occurs  during  sleep,  but  this  is  generally  absent.  Meanwhile  the  in- 
tellect is  undisturbed,  and  the  pulse  is  at  first  natural,  except  during  a 
severe  paroxysm,  which  quickens  it  and  causes  perspiration  and  thirst, 
or  when  there  is  fever.  The  temperature  is  generally  raised  from  101°  to 
103°  F.,  and  may  suddenly  become  hyperpyrexial ;  but  even  the  most 
acute  cases  may  be  a-febrile.  The  urine  has  in  some  cases  contained 
sugar. 

Terminations. — If  the  case  is  to  end  fatally,  the  paroxysms 
become  more  frequent  and  violent,  and  the  breathing  more  and  more 
embarrassed  by  spasm ;  the  patient  may  die  from  exhaustion  or  from 
suffocation — either  because  the  nervous  system  is  worn  out,  or  because 
respiration  is  suspended  by  the  violence  of  the  spasm  long  enough  to 
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asphyxiate.  Asphyxia  is  probably  less  common  than  is  usually  thought, 
as  carbonic  acid  relaxes  the  spasm  before  death  occurs.  Rose  ('  Deutsche 
Chirurgie  ')  believes  cardiac  failure  before  the  resistance  opposed  by  the 
tonically  contracted  muscles  to  be  the  common  cause  of  death.  The  heart 
sometimes  stops  suddenly.  The  most  usual  period  of  death  is  the  third 
or  fourth  day ;  sometimes  it  is  postponed  till  the  eighth  or  tenth,  but 
rarely  later  (chronic  tetanus).  The  recorded  case  of  a  negro  who  in- 
jured his  hand  and  died  convulsed  in  a  quarter  of  an  hour  is  doubtful ; 
and  cases  of  death  within  twenty-four  hours  are  uncommon.  When 
acute  tetanus  terminates  favourably,  the  recovery  may  not  be  complete 
for  weeks  or  months  ;  the  remaining  tendency  to  spasm  may  yield  but 
slowly,  and  it  is  apt  to  be  temporarily  aggravated  by  very  slight  causes, 
especially  cold  and  damp.  In  some  rare  instances  the  disease  has  been 
removed  almost  instantaneously  by  the  removal  of  its  exciting  cause. 
Tetanus  is  liable  to  vary  very  greatly  in  intensity.  In  some  cases  there 
may  be  only  locked-jaw  and  some  stiffness  of  the  neck  muscles.  These 
cases  have  been  classed  as  partial  tetanus. 

Prognosis.  —Acute  traumatic  tetanus  is  one  of  the  most  hopeless  of 
diseases  :  of  363  cases  in  the  American  civil  war,  336  were  fatal.1  The 
idiopathic  and  chronic  cases  usually  do  well.  Death  very  seldom  occurs 
after  the  twelfth  day.  As  a  general  rule,  it  may  be  said  that  in  trau- 
matic tetanus  the  longer  the  interval  between  the  injury  and  the  occur- 
rence of  the  disease  the  more  favourable  is  the  prognosis.  Cases  arising 
early  and  marked  by  spasms  of  increasing  frequency  and  violence  are 
nearly  always  fatal.  Early  suffocative  attacks  on  attempting  to  swal- 
low are  said  to  be  of  bad  significance.  A  high  temperature,  above  103°, 
and  a  frequent  pulse  are  also  signs  of  danger.  Strabismus  is  regarded 
by  Wunderlich  as  a  fatal  prognostic. 

Diagnosis. — Tetanus  may  be  distinguished  from  hydrophobia  by 
the  spasms  being  more  continuous,  by  the  clenched  jaw,  and  by  the 
patient  being  generally  sensible  and  calm  to  the  last ;  whereas  in  hydro- 
phobia, if  there  are  fits  of  general  convulsions,  there  are  perfect  inter- 
missions, and  the  patient  is  mostly  delirious. 

In  strychnine  poisoning  the  masticatory  muscles  are,  as  a  rule,  the 
last  to  be  affected  ;  the  disease  develops  much  more  rapidly ;  there  is 
generally  complete  muscular  relaxation  between  the  attacks.  Death 
occurs  commonly  in  less  than  three  hours.  Tetanus  is  sometimes 
closely  simulated  in  hysteria.  The  diagnosis  must  rest  on  the  general 
evidence  of  this  emotional  disease  and  upon  imperfect  simulation. 

IVIorbid  anatomy. — Increased  vascularity  of  the  membranes  and 
substance  of  the  spinal  cord  and  brain  are  amongst  the  most  constant 
changes  noticed  in  the  older  books.  The  modern  microscopical 
researches  of  Lockhart  Clarke,  Dickinson,  and  others  show  that  the  cord 
may  be  swollen  at  its  cervical  and  lumbar  enlargements ;  its  blood- 
vessels distended,  with  here  and  there  minute  extravasations.  The 
changes  affect  specially  the  grey  matter.  The  muscles  are  extremely 
rigid  after  death,  and  ecchymosed  or  ruptured  in  many  parts.  In  cer- 
tain cases  a  neuritis  has  been  discovered  ascending  from  the  wound  to 
the  cord ;  in  others  no  changes  either  in  the  wound  itself  or  in  the 
nerves  proceeding  from  the  wound.    The  blood  is  mostly  uncoagulated. 

Pathology. — This  is  obscure ;  the  changes  in  the  cord  and  muscles 
are  evidently  results,  not  the  cause.  There  is  obviously  present  during 
the  disease  an  increased  excitability  of  the  spinal  cord,  and  with  the 

1  Circular  No.  6  :  War  Department,  Surgeon-General's  Office,  dated  Washington, 
Nov.  1,  1865. 
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evidence  before  us  of  the  effect  of  strychnine  poisoning  the  question 
arises  whether  tetanus  may  not  be  due  to  the  presence  of  a  poison  in 
the  blood.  Another  view  is,  that  we  have  to  deal  with  an  inflammatory 
•  condition  of  the  spinal  cord  brought  about  by  extension  from  the  wound 
along  the  nerves.  But  either  the  rapid  generation  of  a  poison  in  the 
system,  or  its  generation  in  the  wound  and  subsequent  absorption,  or 
the  excitation  of  an  inflammation  spreading  from  a  wound,  is  most  pro- 
bably due  to  the  action  of  some  infective  organism.  Nothing  is  known 
<on  this  point,  however,  and  evidence  is  wanting  both  as  to  increase  of  the 
poison  and  inoculability  of  the  disease. 

Treatment. — The  indications  are  :  1.  To  remove,  so  far  as  we  are 
.able,  all  conditions  known  or  believed  to  have  the  power  of  exciting  the 
tetanic  state.  2.  To  give  the  patient  every  chance  of  spontaneous 
recovery,  by  husbanding  his  strength  till  the  disease  shall  cease  of 
itself ;  and  3.  To  use  any  special  sedative  or  other  treatment  which  the 
surgeon  would  sincerely  desire  to  have  employed  on  himself  if  he  were 
the  patient. 

For  local  treatment,  all  extraneous  bodies  should  be  removed  from 
the  wound.  Eender  the  wound  aseptic,  slitting  it  up  freely  if  necessary, 
using  sublimate  lotion  (1  in  500),  and  applying  boracic  fomentations. 
Measures  have  been  proposed  in  order  to  remove  local  irritation — such 
■as  amputation ;  or  division  of  the  principal  nerve  leading  from  the 
wound ;  or  making  a  A  -incision  above,  so  as  to  isolate  it  and  cut  off  as 
much  nervous  communication  as  possible ;  or  destruction  of  a  ragged, 
contused,  ill-conditioned  wound  by  the  actual  cautery,  which  Larrey 
j)ractised  with  great  benefit ;  or  excision  of  the  scar  if  cicatrised,  or 
nearly  so.  Of  late  stretching  of  the  main  nerve  or  nerves  of  a  part  has 
been  practised,  with  a  view  of  temporarily  destroying  its  conducting 
power  (see  '  Neuralgia  ').  Ten  of  51  cases  recovered  and  11  were  re- 
lieved (Omboni).  Amputation  is  an  extreme  remedy  of  this  class,  and 
should  not  be  recklessly  practised.  Curling  ('  A  Treatise  on  Tetanus,' 
p.  122)  observes  that  the  tetanic  condition  of  the  spinal  cord,  when  fully 
established,  is  mostly  independent  of  its  local  exciting  cause,  and  does 
not  cease  on  its  removal.  Hence,  treatment  of  the  dbove  kind  must  be 
adopted  early  if  at  all. 

General  treatment.  —The  chief  thing  is  perfect  quiet.  The  room  should 
be  dark ;  the  patient  should  neither  speak,  move,  nor  swallow  oftener 
than  he  can  help.  The  administration  of  remedies  should  be  effected 
as  gently  as  possible.  Everything  harsh  and  violent  should  be  avoided. 
€old  affusion,  and  the  extraction  of  a  tooth  to  admit  an  oesophagus-tube, 
have  each  been  known  to  cause  death  suddenly. 

In  all  cases  an  abundant  supply  of  nourishment  should  be  given, 
with  wine  or  brandy.  If  nourishment  cannot  be  swallowed,  it  should  be 
given  per  rectum.  (See  Nutrient  Enemata,  Soups,  &g.,  in  the  Appendix.) 
Where  there  is  difficulty  in  feeding,  Kose  suggests  giving  chloroform 
twice  daily  and  using  a  stomach  tube.  In  some  cases  recovery  has  fol- 
lowed the  use  of  spirits  in  large  quantities.  It  may  seem  expedient  to 
add  quinine  or  muriated  tincture  of  iron,  if  the  debility  be  very  marked. 

Constipation  may  require  relief;  but  it  is  mischievous  to  irritate 
empty  bowels,  and  under  any  conditions  it  is  best  to  avoid  cathartics 
in  the  established  disease. 

Ice  to  the  spine  is  proposed  by  Dr.  Chapman  ;  but  of  this  further 
experience  is  wanted.  The  cold  bath  may  be  employed  if  the  tempera- 
ture rise  suddenly  to  a  dangerous  degree. 

Warm  baths  or  vapour  baths  may  be  employed  to  soothe  the  patient. 
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Opium,  or  morphia,  may  be  given  in  large  doses,  in  the  form  of 
enema,  suppository,  or  subcutaneous  injection.  The  success  of  this 
drug  is  not  great. 

Chloral  hydrate  enjoys  the  highest  reputation  as  a  sedative.  Dr. 
McNamara  gives  40  grains  of  chloral  at  bed-time,  and  in  severe  cases 
an  extra  dose  of  30  grains  at  noon.  He  does  not  think  it  controls  the 
individual  attacks  of  spasm,  and  his  purpose  in  the  above  is  simply  to 
rest  the  organism  so  as  to  enable  it  to  bear  the  strain  of  the  repeated 
attacks.  Others  strive  to  obtain  constant  sleep  by  repeated  enemata  of 
the  drug. 

Chloroform  inhalation  is  employed  to  remove  the  spasm  of  the 
separate  attacks.  In  hopeless  painful  cases  it  may  be  used  freely  and 
constantly  until  death  occurs.  It  must  be  given  very  slowly  lest  it  ex- 
cite spasm  of  the  glottis. 

Indian  hemp  has  been  employed  ;  it  must  be  given  in  large  doses. 

Curare,  a  poison  which  paralyses  by  affecting  the  motor  nerve 
endings,  has  been  used  with  success.  It  may  be  injected  subcutaneously 
in  doses  of  ^  to  ~  of  a  grain  ;  it  is  a  poison  of  uncertain  strength. 

Calabar  bean,  tobacco  or  nicotine,  bromide  of  potassium,  are  other 
drugs  which  have  been  used. 

It  is  probable  that  chloral  hydrate  alone,  or  combined  with  bromide 
of  potassium,  is  the  best  sedative  treatment  to  adopt  in  the  milder  cases. 


CHAPTEK  XXXII. 

INJURIES  OF  THE  HEAD. 

These  derive  their  importance  chiefly  from  the  frequency  with  which  the 
injuries  affect  also  the  brain,  and  from  the  danger  that  diseases  of  the 
superficial  structures  will  spread  to  the  brain  and  its  membranes. 

Injuries  of  the  scalp. 

Contusions  scarcely  need  treatment.  Subaponeurotic  haemorrhage 
may  occur  in  considerable  amount,  forcing  its  way  or  gravitating  to  parts 
distant  from  the  point  struck ;  thus,  discoloration  of  the  forehead  is 
common  some  days  after  a  blow  on  the  vertex.  Cephalhematoma  is  a 
subperiosteal  effusion  of  blood,  occurring  usually  on  one  parietal  from 
strangulation  of  the  veins  by  the  os  uteri  during  a  long  labour ;  it  may 
arise  in  children  from  other  injury.  A  ring  of  bone  generally  forms  in 
the  angle  between  the  bone  and  raised  periosteum.  Absorption  is  perfect 
without  any  treatment. 

Wounds. — Even  the  slightest  should  not  be  neglected ;  fortunately, 
abrasions  and  small  cuts  usually  heal  under  a  scab,  or  complications 
would  probably  be  more  frequent. 

Wounds  are  divided  into  two  classes  :  those  which  do  not  open  the 
loose  tissue  beneath  the  galea,  and  those  which  do.  In  the  latter  nothing 
is  easier  or  more  natural  than  that  defective  drainage  and  decomposition 
of  the  discharges  should  lead  to  diffuse  subaponeurotic  suppuration  ;  and 
with  this  goes  the  danger  that  emissary  veins  will  become  thrombosed, 
and  that  the  thrombi  will  undergo  infective  softening— leading  to  pyemia 
or  conducting  a  septic  inflammation  into  the  skull  and  causing  sub- 
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cranial  suppuration,  meningitis  or  cerebral  abscess.  Erysipelas  is  said 
to  be  an  unusually  frequent  complication  of  wounds  of  the  head,  but  this 
is  denied  by  others.  It  may  occur  in  either  form  of  wound,  and  is,  of 
course,  favoured  by  decomposing  discharges.  It  may  lead  to  subaponeu- 
rotic suppuration  or  meningitis,  and  be  complicated  with  pyaemia.  Its 
characteristic  rash  is  often  absent,  only  a  pale  and  oedematous  swelling- 
resulting  in  the  tough  tissues  of  the  scalp ;  but  it  extends  irregularly  on 
to  the  face  and  neck,  where  its  sharp  red  edge  generally  appears.  Early 
general  symptoms,  the  absence  of  much  deep  swelling,  irregular  exten- 
sion beyond  the  attachment  of  the  aponeurosis,  early  affection  of  glands, 
and  possibly  the  presence  of  a  characteristic  rash,  must  be  relied  upon 
in  the  diagnosis  between  erysipelas  and  diffuse  subaponeurotic  sup- 
puration ;  the  distinction  is  often  impossible. 

Treatment. — There  is  nothing  special  in  the  treatment  of  wounds 
of  the  scalp.  Hcemorrhage  is  often  free,  the  part  being  very  vascular. 
If  not  easily  checked  by  pressure,  acupressure  by  a  needle  used  to  close 
the  wound  will  at  once  succeed,  or  bringing  the  edges  together  firmly  by 
ordinary  sutures.  It  is  difficult  to  seize  vessels  with  forceps  in  the  dense 
tissues  of  the  scalp. 

The  danger  of  sepsis  and  imperfect  drainage  being  so  great,  no  effort 
should  be  spared  to  prevent  their  occurrence.  First,  shave  the  head  for 
some  distance  round  the  wound ;  in  bad  cases  shave  the  whole  scalp. 
Drain  thoroughly  all  wounds  of  the  galea  which  are  sewn  up,  bringing 
the  tubes  out  at  the  lowest  points  through  holes  made  in  the  flap,  if 
necessary,  and  cutting  them  obliquely  so  as  to  be  quite  level  with  the 
surface.    Superficial  wounds  require  no  drainage. 

It  is  very  difficult  satisfactorily  to  disinfect  the  scalp:  wash  it  well 
with  soap  and  carbolic  lotion,  using  a  brush,  the  wound  being  tightly 
plugged  with  wool  or  lint  steeped  in  sublimate  lotion  ;  then  wash  wound 
and  scalp  with  sublimate  lotion.  Now  bring  together  the  edges  with 
sutures ;  if  the  drainage  is  free,  there  is  no  danger  in  their  use.  Either 
a  gauze  or  wool  dressing  may  be  used,  over  all  a  firmly  applied  bandage, 
adapted  to  maintain  uniform  pressure  on  the  wound  and  to  prevent  ail 
slipping  of  the  dressing. 

If  the  edges  of  a  deep  wound  lie  well  together  use  no  sutures,  but 
I;  apply  a  small  absorbent  antiseptic  dressing  with  uniform  pressure.  The 
practice  of  sealing  these  wounds  with  dry  lint  and  blood  or  strapping  is 
thoroughly  bad. 

Under  this  treatment  cases  in  which  most  of  the  scalp  has  been  torn 
i  off  by  cart-wheels  or  machinery  do  well.  No  matter  how  dirty  and 
braised  a  piece  of  scalp  may  be,  clean  it  carefully  and  fix  it  in  place. 

Diffuse  cellulitis  will  be  indicated  by  the  ordinary  symptoms  (p.  126), 
and  must  be  treated  as  usual.  The  temperature  gives  the  earliest  in- 
dications of  inflammation.  Fluctuation  will  probably  not  be  obtained 
even  though  suppuration  has  occurred;  pain,  tense  swelling,  and  con- 
tinued high  fever,  are  its  signs,  and  should  be  met  by  short  incisions 
through  the  galea,  made  too  early  rather  than  too  late.  It  is  impossible 
to  avoid  wounding  small  arteries,  but  bleeding  should  be  quite  stopped 
before  the  patient  is  left.  Even  a  woman's  head  must  be  completely 
shaved  in  these  cases. 

Injuries  of  the  skull-bones. 

j  Contusion  occurs  chiefly  in  compound  injuries  from  considerable 
violence,  often  insufficient  to  cause  fracture,  such  as  the  oblique  impact  of 


412 


FRACTURES  OF  THE  SKULL.  VARIETIES 


a  bullet ;  it  may  cause  death  of  the  parts  struck  and  contusion  of  the 
brain,  either  beneath  it  or  on  the  opposite  side,  and  in  septic  cases  sup- 
purative osteomyelitis,  intracranial  suppuration,  and  pyaemia  are  not  un- 
common. From  the  injury  to  the  brain  or  consecutive  inflammation, 
symptoms  rendering  the  patient  unfit  for  work  not  uncommonly  result, 
e.g.  epilepsy. 

Fractures  are  almost  always  due  to  direct  violence,  applied  with 
flat,  blunt,  sharp,  or  pointed  objects  of  all  sizes  ;  special  cases  are  :  blows 

on  the  chin,  cracking  the 
gleniod  fossae  and  even  driving 
the  condyles  of  the  jaw  into 
the  skull ;  or  falls  on  the  feet 
or  buttocks,  when  the  skull 
is  driven  on  to  the  spine  ;  or 
falls  on  the  head  upon  soft 
earth,  when  the  after- coming 
spine  drives  in  the  condyles. 
The  force  necessary  to  fissure 
some  skulls  is  very  slight. 

All  forms  are  met  with. 
Fissures  are  the  most  com- 
mon, due  generally  to  violence 
acting  over  a  large  area,  as 
in  falls  on  the  head  or  blows 
with  a  rifle-butt.  They  almost 
always  start  in  the  roof, 
from  the  point  struck,  and 
may  be  limited  to  it  or  extend 
into  the  base.  Usually  fissures 
from  blows  on  the  frontal  pass 
into  the  anterior  fossa,  on  the 
parietal  into  the  middle  (the 
most  common) ,  on  the  occipital 
(Fig.  161)  into  the  posterior 
(Aran)  ;  if  the  violence  is 
great,  fissures  may  extend 
through  all  three  fossae.  A 
fissure  extending  from  the 
posterior  to  the  middle  fossa 
generally  passes  through  the 
internal  auditory  canal  and  tympanum,  whilst  fissures  of  the  middle 
fossa  frequently  fracture  the  tegmen  tympani,  cross  the  line  of  the 
middle  meningeal  (anterior  branch),  and  extend  forwards  into  the  cribri- 
form and  orbital  plates.  At  the  moment  of  origin  the  edges  of  these 
fissures  may  gape  or  be  displaced  on  each  other  sufficiently  to  tear  struc- 
tures closely  bound  to  the  bone  on  each  side,  e.g.  sinuses  or  the  middle 
meningeal,  especially  when  in  its  bony  canal.  In  cases  of  great  violence 
fissures  may  enter  sutures,  open  them  for  some  distance,  then  as  suddenly 
leave  their  line  ;  they  commonly  pass  across  the  basal  foramina,  perhaps 
injuring  the  contents. 

Karely,  after  a  blow  on  the  head,  a  fissure  of  the  orbital  plate  is 
found ;  and  either  there  is  none  starting  from  the  point  struck  or  it 
does  not  reach  the  orbital  plate  ;  this  is  a  fracture  from  indirect  violence 
by  contrecoup,  and  due  to  the  general  change  of  form  which  the  skull 
undergoes  when  struck  at  one  point.    It  is  of  little  importance. 


Fig.  161. — Fractured  base  of  skull,  due  to  a  fall 
from  a  height.  One  fracture  extends  back- 
wards from  the  foramen  magnum,  another 
traverses  the  left  posterior  condyloid  fossa, 
involving  also  the  jugular  process.  Museum 
of  the  Medical  College,  Madras.  Drawn  by 
Moonesawmy. 
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When  a  fracture  is  produced  by  the  corner  or  edge  of  a  brick,  a 
hammer,  a  sabre,  bayonet,  or  bullet,  a  gutter-like  depression  (Fig.  162)  of 
the  outer  table  is  found,  or  a  considerable  piece  of  bone  is  loosened,  or  there 
is  a  more  or  less  clean-cut  hole  in  the  skull,  and  fissures  may  radiate 
(starred  fracture)  from  the  seat  of  injury.  Very  rarely  a  bullet  or  other 
body  produces  a  simple  concave  depression  of  the  outer  table  without  Assur- 
ing. In  all  these  cases,  many  of  which  rank  as  punctured  or  incised  frac- 
tures, the  inner  table  is  much  more  widely  splintered  than  the  outer  (Fig.. 
163),  its  fragments  carried  inwards,  and  perhaps  through  the  dura  mater, 
into  the  brain.  There  is  little  or  no  such  splintering  from  a  rapidly  tra- 
velling conical  ball ;  the  greater  the  force  and  the  more  suddenly  it  is- 


Pig.  162.— Fractured  skull  with  depression     Fig.  163.— Splintering  and  depression  of 
and  fissure.  inner  table.   St.  Mary's  Museum. 


applied,  the  less  marked  it  is.  In  the  slower  slighter  injuries  the  force 
spreads;  also,  the  table  first  struck  is  well  supported,  that  last  reached  is 
practically  without  support. 

Fractures  may  be  simple,  compound,  or  complicated  by  depression,, 
or  injury  to  the  membranes  or  brain.  Their  seriousness  depends  largely 
upon  the  complications. 

Diagnosis.  Fractures  of  the  vault. — A  simple  fissured  fracture 
cannot  be  felt  through  the  scalp,  especially  when  this  is  much  bruised.. 
When  the  bone  is  depressed,  effused  blood  often  conceals  it,  but  a  careful 
examination  of  the  shaved  scalp  may  show  a  depression  at  one  part,, 
bounded  by  a  sharp  edge.  This  edge  and  depression  may  be  simulated 
by  a  firm  clot  at  the  margin  of  a  small  fluid  extravasation  under  the 
scalp,  but  the  clot  yields  to  pressure  and  forms  a  rim  round  the  apparent 
depression,  raised  above  the  level  of  the  surrounding  skull.  The  effects 
of  previous  injuries  and  of  syphilitic  disease  must  be  thought  of,  also 
a  depression  of  the  outer  table,  generally  of  the  parietal  and  often 
symmetrical,  due  to  atrophy  of  the  diploe  in  old  people.  Irregular  for- 
mation of  a  suture,  one  bone,  e.g.  occipital,  being  too  prominent,  has  led 
to  the  suspicion  of  a  suture  being  opened. 

In  young  children  great  indentations  may  be  produced,  due  to  green- 
stick  fractures.  There  are  often  no  symptoms  whatever,  and  the  bone 
j    may,  in  time,  rise  to  its  proper  level. 

Abnormal  mobility  and  crepitus  are  found  only  when  there  are  de- 
tached fragments  (rare)  ;  remember  that  the  brain  lies  beneath  them. 
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When  there  is  a  wound  the  edges  should  be  held  apart,  the  wound 
well  sponged  and  examined  with  a  good  light ;  a  fissure  oozing  blood 
may  be  seen ;  more  often  it  is  felt  by  the  nail  passed  carefully  over  the 
bare  bone  in  all  directions ;  it  frequently  remains  undiscovered.  Do  not 
mistake  a  suture  for  a  fracture,  and  remember  that  a  Wormian  bone  may 
give  rise  to  a  suture  where  there  should  be  none.  Splintering  and  de- 
pression, crepitus  and  mobility  may  be  recognised,  or  there  may  be  brain 
substance  in  the  wound ;  rarely  cerebro-spinal  fluid  escapes. 

Fracture  of  the  base  of  the  skull  may  sometimes  be  suspected 
from  the  thrusting  of  foreign  bodies  into  the  orbit,  nose,  or  ear.  Much 
more  often  the  patient  has  had  a  fall  or  blow  on  the  head ;  he  may  be 
sensible  or  insensible.  If  there  is  a  wound  a  fracture  may  be  found 
starting  in  its  neighbourhood  ;  if  there  is  none,  we  rely  on  the  following 
symptoms :  there  may  he  free  hemorrhage  (1)  from  one  or  both  ears,  due  to 
fissure  through  the  tympanum  and  its  membrane ;  it  issues  through  the 
latter,  but  is  too  free  to  be  due  to  rupture  of  it  alone,  and  injury  of  the 
external  ear  must  be  eliminated ;  (2)  from  the  nose  or  pharynx,  from 
fissure  of  the  cribriform  plate,  or  across  body  of  sphenoid,  or  it  may 
come  from  the  ear  down  the  Eustachian  tube.  Direct  injury  of  the  nose 
and  pharynx  should  be  eliminated.  The  blood  may  be  swallowed  and 
subsequently  vomited.  In  these  cases  the  fracture  is  necessarily  com- 
pound. (3)  Ecchymosis  beneath  the  conjunctiva  bulbi,  in  fissure  of  the 
orbital  plate,  tearing  the  periosteum  ;  it  appears  usually  after  two  or  three 
days  near  the  outer  canthus,  and  may  cause  considerable  chemosis.  It 
does  not  occur  in  all  cases  of  this  fracture.  If  there  has  been  any  injury 
to  the  lids,  causing  them  to  become  filled  with  blood,  ecchymosis  beneath 
the  conjunctiva  loses  much  of  its  value,  as  blood  often  passes  from  the 
lids  to  the  ocular  conjunctiva,  and  always  at  the  outer  side ;  but  che- 
mosis is  rarely  extreme  (Lucas,  '  Guy's  Hosp.  Rep.'  xix.).  Of  course  the 
lids  may  be  filled  with  blood  from  a  fissure.  Escape  of  cerebro-spinal 
fluid,  generally  from  the  ear,  rarely  from  the  pharynx,  nose,  or  vault, 
may  appear  without  precedent  bleeding,  or  after  free  haemorrhage.  For 
this  symptom  the  arachnoid  must  be  torn,  and  the  sub-arachnoid  space 
opened— usually  where  it  enters  the  internal  auditory  canal  round  the 
eighth  nerve.  This  fluid  may  run  for  days  at  the  rate  of  6  or  7  oz. 
a  day  ;  it  is  clear,  contains  little  albumen  and  a  trace  of  sugar,  often 
demonstrable  only  after  concentration.  Hewett  records  two  cases  of 
free  discharge  of  fluid  from  the  ear  without  fracture  of  the  petrous  part ; 
source  ?  (Lectures,  '  Med.  Times  '  1855  &  1858).  In  children  this  fluid 
may  collect  under  the  galea,  forming  perhaps  a  pulsating  swelling  (trau- 
matic cephal-hydrocele)  which  is  said  always  to  communicate  with  the 
ventricle.    Escape  of  brain-substance  is  of  course  proof  positive. 

Nerves  may  be  injured  in  their  foramina  by  fissures  or  pressure  of 
clot ;  most  commonly  the  seventh  and  eighth  suffer,  causing  facial  para- 
lysis and  deafness,  and  loss  of  sense  of  balance  has  been  noticed  from 
injury  to  semicircular  canals  (?)  Various  disturbances  of  sight  result 
from  extravasation  in  sheath  of  the  optic.  Lesion  of  other  nerves  is  rare. 
Paralysis  of  seventh  may  appear  in  the  first  to  third  week  and  disappear 
after  a  month,  due  to  copious  formation  of  callus  (Marshall)  or  to  neuritis. 

Treatment. — Contusion  of  bone  at  the  bottom  of  a  wound  requires 
no  treatment  but  that  proper  to  keep  the  wound  aseptic.  Subsequent 
abscess  may  call  for  trephining,  and  this  operation  has  apparently  saved 
patients  after  well-marked  pyasmic  symptoms  from  septic  osteomyelitis 
had  set  in.  If  a  simple  fracture  is  suspected,  absolute  rest  and  quiet, 
ice  to  the  head,  a  darkened  room,  light  diet,  no  stimulants,  and  atten- 
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tion  to  the  bowels  will  form  the  treatment.  These  form  part  of  the 
treatment  of  almost  all  severe  head-injuries.  When  the  fracture  is 
compound  there  is  nothing  to  add  to  what  has  been  said  concerning  the 
treatment  of  serious  scalp  wounds,  except  again  to  urge  the  importance 
•of  obtaining  and  maintaining  asepticity.  All  foreign  bodies,  such  as 
hair  in  the  fissure,  impacted  bullets,  must  be  removed.  The  wound,  if 
large,  must  be  sewn  up  and  drained,  that  union  by  first  intention  may 
occur.  When  the  fracture  is  compound  through  the  tympanic  mem- 
brane, the  external  ear  must  be  carefully  disinfected  with  chloride  of 
zinc  (5  per  cent.),  carbolic  or  sublimate  lotion,  and  covered  with  gauze  or 
salicylic  wool  which  will  receive  all  discharges.  A  pad  of  wool  should 
be  worn  for  six  weeks  after  such  an  injury.  A  fissure  of  the  cribriform 
plate  and  olfactory  membrane  must  be  left  to  nature. 

A  simple  depressed  fracture  without  symptoms  is  common  in  children, 
and  may  be  left  alone,  or  elevation  by '  pneumatic  traction,'  i.e.  exhaustion 
of  air  in  a  dry  cupping-glass  or  receiver  of  an  air-pump  fixed  over  the 
depression  tried.  In  adults  such  injuries  are  rare,  and  the  probability 
of  the  skin  sloughing  over  them  must  be  guarded  against.  If  there  are 
no  symptoms,  even  though  some  depression  is  diagnosed,  do  nothing. 

In  a  compound  depressed  fracture,  and  in  all  cases  of  incised  and 
punctured  fracture,  and  of  depression  without  fracture  of  the  external 
table,  the  rule  is  to  remove  all  detached  fragments,  to  pick  out  any 
that  have  pierced  the  dura  mater  and  penetrated  the  brain,  to  elevate 
and  leave  those  which  retain  their  connection  with  periosteum  and 
dura  mater  unless  drainage  seems  to  require  the  removal  of  one  or  more 
of  them.  The  reasons  for  this  are :  1,  that  the  depressed  fragments 
cause  compression  of  or  irritate  the  dura  mater  and  brain ;  2,  that  the 
irritation  will  be  greatly  increased  if  decomposition  of  the  fluids  occur, 
and  that  secondary  perforation  of  the  dura  by  a  fragment  is  likely  then 
to  happen,  if  it  has  not  been  present  from  the  first ;  8,  that  such  irrita- 
tion, if  the  cases  recover,  is  likely  to  lead  to  neuroses  such  as  epilepsy. 

It  is  uncertain  .yet  how  far  antiseptics  will  modify  the  rule.  It  must 
be  rare  for  a  depression  of  the  skull  to  cause  any  grert  diminution  of  the 
brain  cavity,  so,  although  such  diminution  is  very  sudden,  it  does  not 
seem  likely  that  mere  depression  of  fragments,  often  lying  loose  on  the 
dura,  is  a  frequent  cause  of  compression;  insensibility,  if  present,  is 
much  more  probably  due  to  concussion  or  haemorrhage.  In  aseptic 
wounds  absolutely  loose  fragments  would  probably  live,  as  does  the  circle 
removed  by  the  trephine  if  replaced;  and  sepsis  may  be  prevented  in 
cases  seen  early.  But  asepsis  cannot  prevent  the  irritant  effects  of  the 
fragments  upon  the  brain.  At  present,  most  people  will  prefer  to  follow 
the  above  rule  ;  departures  from  it  should  be  made  only  in  strictly 
aseptic  fractures  over  the  motor  area,  without  monoplegia  or  mono- 
spasm (p.  435) ;  elsewhere  laceration  or  even  impaction  of  splinters  in 
the  brain  cannot  be  detected  except  by  sight  or  touch. 

To  carry  out  the  accepted  treatment,  it  may  be  necessary  simply  to 
open  the  wound  and  remove  the  fragments,  seeking  carefully  all  round 
beneath  overhanging  edges  for  loose  bits  of  the  inner  table  ;  or,  some  of 
the  fragments  being  jammed,  a  bit  of  sound  bone  must  be  cut  away  with 
Hey's  saw,  or,  preferably,  Hoffman's  gouge  forceps,  until  the  bits  can  be 
elevated ;  or,  lastly,  in  cases  of  pure  punctured  or  incised  fractures,  or  of 
simple  depression  of  the  outer  table,  it  will  be  necessary  to  enlarge  the 
opening  or  make  one  with  a  trephine  before  the  ele\ator  or  forceps  can 
be  inserted.  Treat  the  case  like  an  ordinary  wound ;  if  long  exposed 
before  seen,  disinfect  with  chloride  of  zinc  (5  per  cent.)  or  sublimate  lotion 
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upon  plugs  of  cotton-wool ;  be  careful  that  little  runs  into  the  cranial 
cavity  when  the  dura  is  wounded. 

The  intra-cranial  complications  of  fracture  will  be  described  in  the 
following  sections.  All  compound  cases,  should  they  become  septic,  are 
of  course  liable  to  the  septic  diseases  of  wounds. 

Results. — Fractures  of  the  skull  and  all  injuries  of  the  head  are 
much  less  fatal  in  children  than  in  adults  ;  it  is  quite  astonishing  from 
what  injuries,  including  large  losses  of  brain  substance,  children  recover. 
Formerly  fracture  of  the  base  was  looked  upon  as  a  fatal  injury,  but 
this  it  was  shown  not  to  be  before  antiseptics  were  used.  Evidence  is 
rapidly  accumulating  to  prove  that  the  mortality  in  all  injuries  of  the 
head  with  wound  has  been  greatly  diminished  by  modern  modes  of 
treatment. 

The  tendency  to  formation  of  callus  in  skull-fissures  is  very  slight, 
probably  because  of  the  absolute  fixity  of  the  edges  and  consequent 
absence  of  irritation.  In  thin  parts  it  is  not  uncommon  to  find  fibrous 
union  only  ;  or,  in  the  macerated  skull  a  chink  with  rounded  borders, 
occasionally  interrupted  by  a  bridge  of  bones.  Where  considerable 
pieces  of  bone  have  been  removed,  the  gap  is  closed  only  by  a  fibrous 
scar  which  moves  with  the  brain.  A  metal  or  vulcanite  shield  mnst  be 
fitted  over  the  scar  in  these  cases. 

Wound  of  the  dura  mater  is  a  very  serious  complication  of 
fracture,  because  it  admits  germs  and  irritant  fluids  to  the  cranial  cavity, 
and  thus  leads  to  septic  meningitis,  the  great  cause  of  death  in  compound 
fractures  not  immediately  fatal  from  injury  to  the  brain.  Asepsis,  free 
drainage,  and  provision  for  early  union  of  the  wound  make  up  the 
appropriate  prophylaxis. 

Hernia  cerebri  is  not  uncommon  in  these  cases,  especially  in  the 
young,  and  is  more  likely  to  occur  through  a  small  than  a  large  aperture. 
The  true  variety  is  due  to  serous  or  purulent  exudation  within  the  skull  -r 
if  the  drainage  is  insufficient — and  a  small  aperture  is  more  easily  closed 
than  a  large  one  by  the  brain  falling  against  it — intracranial  pressure 
rises  and  more  or  less  brain-substance  is  forced  through  the  aperture,  and 
this  occurrence  is  much  facilitated  by  the  inflammatory  softening  and 
swelling  of  the  brain  beneath  the  aperture.  There  is  also  a  false  variety, 
of  almost  pure  granulation-tissue,  and  either  form  may  contain  much 
extravasated  blood.  The  fungus  is  a  round,  more  or  less  pedunculated 
soft  mass  of  red  colour  or  clot-like  aspect,  sometimes  covered  by  a  layer 
of  pale  lymph.  It  may  increase  rapidly  to  a  large  size  and  recur  if 
shaved  off,  or  it  may  remain  stationary  and  of  small  size,  finally  shrink- 
ing and  healing.  It  pulsates  with  the  brain.  It  may  contain  very  little 
recognisable  brain-substance,  but  consist  chiefly  of  extravasated  blood,, 
round  cells,  &c.  or  vice  versa.  So  much  cerebral  substance  may  pro- 
trude that  slicing  off  of  the  hernia  has  opened  the  ventricular  cavity.. 
The  hernia  usually  appears  a  few  days  after  the  injury,  but  may  not  do 
so  for  weeks.  Earely  it  results  after  syphilitic  necrosis  of  the  skull,  the 
dura  mater  probably  being  softened  by  round-celled  infiltration. 

The  great  majority  of  cases  in  which  hernia  cerebri  occurs  die 
either  from  diffuse  meningitis  or  abscess  beneath  the  swelling.  In  a 
case  at  University  College  Hospital,  the  hernia  contained  large  numbers 
of  varicose  nerve-fibres  and  myelin  drops,  and  was  apparently  formed 
by  the  upper  ends  of  the  ascending  frontal  and  parietal  convolutions,  and 
a  cavity  full  of  yellow  fluid  beneath  it  separated  the  cortex  of  the 
parietal  lobule  and  ascending  parietal  convolutions  from  the  corpus 
striatum.    The  child  died  of  meningitis,  but  in  consequence  of  the 
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above  state  of  matters,  the  convulsions  did  not  affect  the  left  limbs, 
which  were  paralysed  from  the  first  by  laceration  of  their  centres. 

Treatment. — Sometimes  without  any  treatment  the  hernia  shrivels 
and  disappears ;  it  has  been  known  to  skin  over  and  remain  as  a 
pulsating  swelling.  Pressure  applied  to  it  usually  hastens  the  appearance 
of  compression  symptoms.  Sometimes,  but  rarely,  shaving  off  the 
mass  and  applying  a  lead  plate  over  the  stump  has  been  successful.  Of 
18  cases  from  gunshot  fracture  of  the  skull,  complicated  by  laceration 
of  the  dura  and  brain,  4  recovered  without  operative  interference,  the 
hernia  shrinking,  granulating,  and  finally  skinning  over,  leaving  a  de- 
pressed pulsating  scar  ;  the  rest,  whether  left  alone,  compressed,  or 
shaved  off,  were  all  fatal  (Circular  No.  6 :  War  Department,  Surgeon- 
General's  Office,  Washington,  Nov.  1,  1865).  Extreme  cleanliness,  ab- 
sorbent dressings,  cold  to  the  head,  absolute  rest,  low  diet  and  purgation, 
seem  indicated  to  prevent  inflammation  and  keep  the  blood-pressure 
low. 

GENERAL  INJURIES  OP  THE  BRAIN. 

All  violence  reaches  the  brain  through  the  skull  and  the  superficial 
soft  parts.  Sometimes  all  three  are  more  or  less  injured,  sometimes 
only  one ;  and,  naturally,  injuries  of  the  brain  are  by  far  the  most 
important.  These  naturally  fall  into  two  classes  according  as  they  are 
general,  affecting  the  whole  mass  of  the  brain,  or  local,  damaging  only 
a  portion  or  portions  of  its  substance  ;  in  the  former  we  have  concussion 
and  compression,  and  in  the  latter  contusions  and  wounds. 

Concussion  of  the  Brain. 

Concussion  is  a  state  much  resembling  shock  but  distinguished  from 
this  by  the  greater  tendency  to  insensibility,  and  characterised  by  the 
fact  that  it  is  due  to  direct  or  indirect  violence  to  the  brain.  The  force 
which  causes  it  is  usually  diffused  over  a  considerable  area  and  does 
not  act  with  extreme  suddenness.  We  know  nothing  of  the  morbid 
anatomy  of  cases  which  do  not  die ;  in  fatal  cases  congestion  of  the 
vessels,  punctiform  or  larger  ecchymoses,  and  laceration  of  the  cortex 
away  from  the  motor  area  are  found,  the  coarse  lesions  being  insufficient 
to  account  for  death.  An  experiment  of  Lister  sterns  to  us  to  throw 
some  light  on  the  pathology.  Studying  the  effect  of  electricity  in  pro- 
ducing inflammation  in  a  frog's  foot,  he  caused  insensibility  by  sending 
through  the  brain  the  current  which  he  subsequently  passed  through 
the  foot.  In  the  latter  stasis  in  dilated  vessels  resulted,  and  as  this  after 
a  time  cleared  up,  consciousness  also  returned.  The  vessels  of  the  brain 
doubtless  suffered  like  those  of  the  foot,  and  of  course  all  the  tissue 
elements  of  the  part  suffered  like  the  vessels  ;  the  alteration  is  visible 
in  neither  case,  but  is  nevertheless  sufficient  to  impair  or  even  arrest 
function.  Similarly,  mechanical  force  transmitted  across  the  head  will 
doubtless  produce  an  injury  of  the  cerebral  cells,  impairing  or  arresting 
their  function  ;  its  effect  is  universal,  depressing  all  the  centres,  and 
most  so  the  more  delicate  ones  of  the  cortex.  The  result  of  concussion 
of  the  cardiac  and  vasomotor  centres  is  probably  to  cause  directly  that 
vasomotor  paralysis  which  is  reflexly  induced  in  shock  (p.  139).  The 
violence  may  be  so  great  as  to  cause  local  visible  lesions,  contusions, 
such  as  have  been  noted  in  fatal  cases,  but  these  do  not  belong  to 
concussion,  pure  and  simple.  Koch  and  Filehne  have  shown  that  all 
the  symptoms  of  fatal  concussion  may  be  produced  in  animals  by 
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prolonged  gentle  hammering  of  the  skull ;  yet  the  microscope  reveals 
no  lesion  of  the  nerve-substance.  Force,  except  compressing,  can 
scarcely  be  applied  to  the  skull  without  causing  more  or  less  concussion. 

Symptoms. — These  are  giddiness,  mental  confusion,  or  dulness  from 
•which  the  patient  is  easily  roused  to  answer  a  question,  increasing  up 
to  the  deepest  insensibility,  with  loss  of  superficial  reflexes  ;  the  limbs 
are  more  or  less  flaccid,  the  sphincters  may  be  relaxed.  The  pupils  are 
equal  and  generally  small,  but  they  dilate  in  extreme  cases  ;  the  pulse 
is  quick,  feeble,  intermittent,  or  hardly  perceptible  ;  the  breathing  is 
slow,  shallow,  and  regular,  or  only  a  feeble  sigh  occurs  at  intervals ;  the 
surface  is  pale,  cold,  and  often  clammy,  with  a  ghastly,  death-like 
aspect ;  the  temperature  is  more  or  less  depressed.  Vomiting  may 
occur  once  or  repeatedly ;  it  is  not  present  in  very  slight  or  very  severe 
cases,  and  it  often  indicates  approaching  reaction  and  return  of  con- 
sciousness. The  symptoms  of  a  slight  or  serious  case  may  easily  be 
picked  out  from  the  above.  Any  paralysis  or  twitching  shews  that  the 
case  is  not  one  of  pure  concussion,  but  includes  some  local  lesion. 
Diabetes  mellitus  or  insipidus  may  be  a  symptom,  and  sometimes  per- 
sists :  due  to  injury  of  centres  in  fourth  ventricle.  As  to  duration,  in- 
sensibility may  pass  off  in  a  few  minutes  or  hours,  or  may  last,  in  its 
slighter  forms,  a  week  or  more.  But  in  the  latter  cases  laceration  and 
subdural  haemorrhage  have  almost  certainly  occurred. 

As  consciousness  returns  the  surface  warms,  the  pulse  becomes  fuller 
and  steadier,  and  the  temperature  rises  perhaps  to  100°  F.  Headache, 
drowsiness,  inability  to  think,  and  sometimes  tendency  to  vomit,  remain 
for  hours  or  days.  Sometimes  the  reaction  is  excessive,  being  accom- 
panied by  severe  throbbing  headache,  obvious  pulsation  of  the  carotids, 
flashes  of  light,  noises  in  the  ears,  with  intolerance  of  light  and  sound  ; 
the  eyes  are  suffused,  and  the  face  flushed,  during  this  vascular  disturb- 
ance. It  is  said  that  this  may  run  on  to  meningitis,  but  such  a  termi- 
nation must  be  very  rare  in  simple  concussion  uncomplicated  by  wound. 

The  symptoms  of  concussion  may  pass  directly  into  those  of  com- 
pression ;  or  the  latter  may  supervene  after  an  interval  of  consciousness. 
Concussion  is  occasionally  succeeded  by  a  peculiar  state  which  may 
last  some  days.  The  patient  lies  as  if  in  tranquil  sleep  :  his  pulse  is 
regular,  but  on  the  slightest  exertion  it  rises  to  130  or  140,  and  the 
carotids  beat  vehemently ;  when  roused  he  answers  questions,  but  im- 
mediately relapses  into  unconsciousness.  Some  patients  in  this  state 
resemble  somnambulists  ;  they  may  get  out  of  bed,  bolt  the  door,  shave, 
or  make  water,  but  still  are  insensible  to  what  passes  around.  Concus- 
sion may  leave  feeble  health  and  intellect ;  impairment  of  memory  or 
of  the  senses,  especially  of  smell  and  hearing  ;  and  lack  of  self-control, 
with  tendency  to  extravagant  actions  after  drink  or  excitement.  In- 
sanity may  occur  in  distinct  relation  to  concussion  ;  and  Savage  has 
seen  instances  of  children,  begotten  soon  after  the  father  had  recovered 
from  severe  concussion,  incurably  insane,  other  children  being  healthy. 

Prognosis. — Insensibility  so  deep  that  the  superficial  reflexes  are 
absent,  great  feebleness  of  the  pulse  and  marked  depression  of  tempera- 
ture are  of  evil  import. 

Treatment. — Treat  the  collapse.  Place  the  patient  in  bed  with  the 
head  low,  warmly  covered,  with  hot  bottles  at  feet  and  sides ;  a  little 
hot  coffee  may  be  given  if  the  patient  can  swallow.  Unless  the  depression 
is  dangerous,  it  is  best  not  to  use  other  stimulants,  as  there  is  always 
the  possibility  that  haemorrhage  from  torn  vessels  is  threatening,  or 
that  over-reaction  may  be  provoked.  If  the  collapse  is  dangerous,  stimu- 
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lants,  subcutaneously,  by  mouth,  or  rectum,  must  be  freely  used  ;  also 
excitation  of  the  skin.  When  the  pulse  is  very  small  and  rapid,  atropin 
'(db  ~  old  ST-)  may  ke  given  subcutaneously.  In  prolonged  insensibility, 
feeding  must  be  carried  on  by  mouth,  rectum  or  stomach-tube.  During 
insensibility,  examine  for  other  injuries  (fractures,  dislocations,  &c), 
and  treat  them. 

When  consciousness  has  returned  an  ice-bag  to  the  head  is  usually 
comforting,  and  cold  should  be  energetically  used  (by  Leiter's  tubes  if 
possible)  and  the  head  raised  if  overaction  or  compression  is  threatened. 
The  diet  must  be  light  and  unstimulating.  Keep  the  bowels  open  by 
medicine  or  enema ;  they  tend  often  to  be  much  confined.  A  darkened 
room  and  perfect  quiet  should  be  obtained  until  reaction  has  passed  off. 
•Complete  rest  in  bed  must  be  insisted  on  until  all  symptoms  are  gone ; 
and  rest  of  mind  is  advisable  for  at  least  4  to  6  weeks — 6  months,  if 
possible — after  any  head-injury  causing  insensibility.  Intemperance  of 
all  kinds  is  to  be  strictly  guarded  against.  For  troublesome  after-effects, 
headache,  loss  of  memory,  &c,  change  of  air,  rest  of  mind,  regular 
liabits  and  diet,  bathing  and  bracing  treatment  are  the  remedies. 

Compression  of  the  Brain. 

Stiolog-y  and  Pathology-  —  Any  condition  which  either  diminishes 
the  cavity  of  the  skull  or  increases  its  contents  must  cause  compression 
of  the  brain,  provided  that  the  diminution  or  increase  is  so  marked,  and 
takes  place  with  such  suddenness,  that  compensation  by  distension  of 
the  spinal  dura  mater,  by  absorption  of  cerebrospinal  fluid,  and  later  by 
atrophy  of  the  brain,  is  impossible. 

The  causes  connected  with  injury  are  (1)  Extravasation  of  blood  from 
any  vessels  in  the  skull.  (2)  Depression  of  bone  and  introduction  of 
foreign  bodies  into  the  brain-cavity.  (3)  Accumulation  of  inflammatory 
products — serous  effusion  or  pus— or  of  simple  oedema-fluid  in  the  skull. 
The  two  first  cause  immediate  or  early  (within  twenty-four  hours)  com- 
pression, whilst  the  last  manifests  itself  later.  Apart  from  all  injury, 
meningo-encephalitis  may  of  course  occur,  and  ce.-tain  rapidly  growing 
vascular  tumours  may  be  accompanied  by  attacks  of  coma  with  com- 
pression symptoms. 

The  general  effect  of  the  above  causes  is  to  produce  rise  of  intra- 
cranial pressure,  and  this  surely  leads  to  slower  circulation  through 
the  brain.  The  adult  skull  is  quite  unyielding,  and  the  result  of  (say) 
haemorrhage  into  its  cavity  is  first  to  displace  some  cerebrospinal  fluid 
into  the  theca  vertebralis,  which  becomes  distended.  As  the  limit  of 
distensibility  of  the  spinal  dura  mater  and  the  structures  covering  it — 
especially  the  post,  atlanto-occipital  ligament — is  reached,  intracranial 
pressure  rises  much  more  rapidly  than  at  first,  and  small  increments  to 
iihe  contents  produce  a  great  result.  Pagenstecher  found  that  a  very 
variable  amount  of  wax  -2-9  to  6-5  per  cent,  of  the  whole  contents — 
could  be  injected  into  dogs'  skulls  without  causing  symptoms ;  and  this 
variation  may  explain  why,  of  two  patients  with  equal  small  extra- 
vasations, one  may  have  no  symptoms  whilst  the  other  is  comatose. 
Beyond  this  point,  if  pressure  rises,  symptoms  appear,  due  to  slowing  of 
the  circulation  through  the  brain  and  consequent  malnutrition,  the  result 
of  more  or  less  complete  compression  of  the  capillaries.  A  very  slight 
diminution  of  the  diameter  of  capillary  tubes  was  found  by  Poiseuille 
greatly  to  diminish  the  delivery  from  them,  e.g.  diminution  of  the 
diameter  of  a  eapillary  tube  by  one-tenth  reduces  the  delivery  to  little  more 
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than  half;  and  as  experiment  has  shown  that  inflammatory  effusion  or 
haemorrhage  may  raise  the  intracranial  pressure  even  above  that  in  the 
cerebral  capillaries,  the  flow  through  these  would  sometimes  be  absolutely 
arrested  were  it  not  for  the  resistance  of  the  tissue  in  which  they  lie. 

Action  of  hypercemia.—Ii,  when  the  tension  in  the  cerebrospinal 
cavity  or  any  other  closed  space  is  at  a  certain  point,  even  a  slight 
addition  to  the  contents  will  impair  the  circulation,  it  is  obvious  that 
any  hyperemia  will  have  this  effect,  for  an  abnormal  quantity  of  blood 
will  be  introduced  into  the  cavity.  In  mechanical  congestion  not  only 
is  this  so,  but  transudation  and  further  addition  to  the  intracranial 
contents  quickly  result.  In  passive  hyperaemia  due  to  loss  of  vascular 
tone,  much  of  the  arterial  force,  usually  met  by  the  contractility  of 
the  vessel,  is  transmitted  to  the  cerebrospinal  fluid,  the  circulation  lags 
and  transudation  is  increased.  This,  under  the  above  conditions,  leads 
to  further  compression  of  the  capillaries  and  a  circulus  vitiosus  is  once 
more  established.  Active  hyperaemia  in  a  closed  cavity,  in  which  high 
tension  already  exists,  will  similarly  impede  the  circulation.  The 
analogy  between  the  eye  and  the  brain  as  regards  their  circulatory 
conditions  is  obvious  (Leyden)  ;  in  chronic  glaucoma,  in  which  the 
intra-ocular  tension  is  raised,  pulsation  of  the  veins  is  either  present  or 
easily  induced  by  slight  pressure  with  the  finger,  the  blood  being 
driven  back  out  of  the  retinal  veins  to  make  room  for  the  blood  entering 
the  arteries  at  each  systole.  Similar  pulsation  has  been  seen  through  a 
window  in  a  dog's  skull.  It  is  perhaps  to  active  hyperaemia  that  some 
apoplectiform  attacks  in  tumours  of  the  brain  are  due ;  and  the  harm 
which  hyperaemia  of  any  kind— active  or  passive,  acute,  frequently 
repeated  or  constant — may  do  in  cases  of  head-injury  is  obvious  and 
has  been  known  practically  in  all  times. 

Finally,  experiment  and  observation  have  shown  that  parts  of  the 
brain  are  not  all  similarly  or  simultaneously  affected  by  general  rise  of 
pressure  and  by  consequent  anaemia.  The  highest  centres  in  the  cortex 
are  the  most  delicate,  and  drowsiness,  passing  on  to  insensibility,  is 
early  induced.  Some  of  the  lower  centres  in  the  medulla  and  pons  are 
at  first  stimulated  by  anaemia  ;  e.g.  the  vasomotor  centre,  causing  rise 
of  arterial  pressure  ;  the  vagus  centre,  causing  slow  pulse  and  to  some 
extent  keeping  the  pressure  down ;  and  still  later,  when  these  centres 
are  paretic,  the  spasm  centre  (Nothnagel)  may  be  excited  and  general 
convulsions  occur ;  ultimately  all  are  paralysed.  For  experimental  proofs 
of  these  statements  see  Bergmann,  Kopfverletzungen,  '  Deutsche  Chi- 
rurgie,'  p.  324. 

Symptoms. — Clinical  cases  of  head-injury  are  almost  invariably 
mixed  lesions,  concussion,  compression,  laceration  and  so  forth  ;  and  it 
is  therefore  very  difficult  to  extract  from  them  the  symptoms  which 
should  be  attributed  to  each  morbid  condition.  Consequently  experi- 
ments upon  animals  have  been  made. 

Leyden's  researches  upon  animals  ('  Virch.  Arch.'  1866,  Bd.  37,  S.  520)' 
and  Pagenstecher's  ('Exp.  ii.  Studien  u.  Gehirndruck,'  1871)  give  the 
following  as  the  signs  of  pure  compression,  and  their  results  are  well 
borne  out  by  clinical  observation. 

Pain  is  probably  the  first  sign  and  is  thought  to  be  due  to  tension  of 
the  dura  mater,  supplied  largely  by  the  5th  ;  then,  as  the  intracranial 
pressure  rises,  drowsiness  appears  and  progressively  deepens  into  stupor 
and  absolute  coma — symptoms  which  are  due  to  interference  with  the 
circulation  in  higher  centres  of  the  cortex.  This  region  is  supplied 
by  capillaries  only,  springing  from  the  pia  mater,  and  is  peculiarly 
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sensitive  to  anaemia.  Sudden  high  pressure  (e.g.  raising  from  100  to 
200  mm.  of  mercury,  Pagenstecher)  caused  general,  epileptiform,  clonic 
spasms,  usually  ending  in  opisthotonos  ;  they  are  due  to  more  or  less 
complete  anaemia  of  the  brain  (Kussmaul  and  Tenner),  and  are  rare 
in  man,  for  depressed  bone  alone,  perhaps,  never  (Bergmann)  causes 
symptoms  of  general  compression,  and  extravasation  of  blood  is  always 
gradual.  Direct  pressure  on  pons  and  medulla  might  excite  them.  The 
jpulse  becomes  fuller,  stronger,  and  progressively  slower,  down  to  40, 
30,  or  even  less  per  minute,  but  continues  regular  until  the  pressure 
has  passed  a  certain  point ;  then  it  becomes  small,  rapid,  and  irregular. 
The  slow  heaving  pulse  is  one  of  the  most  important  and  constant  signs  of 
pressure,  and  is  due  to  excitation  of  the  vasomotor  and  vagus  centres,  which, 
sooner  or  later,  become  paralysed.  Respiration  is  affected  like  the  pulse, 
being  sloiv,  deep  and  laboured,  until  the  pulse  yields — then  quick 
superficial  breathing  alternates  with  deep  breaths  or  long  pauses,  in  one 
of  which  death  occurs.  The  pulse  continues  1-2  minutes  later,  so  death 
seems  due  to  paralysis  of  the  respiratory  centre.  The  breathing  is  often 
deeply  stertorous  and  puffing  from  falling  back  of  the  tongue,  and  para- 
lysis of  the  soft  palate,  buccinators  and  lip  muscles.  Involuntary  de- 
fecation and  retention  of  urine  are  usual  from  palsy  of  the  sphincter 
ani  and  of  the  bladder.  With  complete  coma,  all  muscles  are  flaccid, 
and  the  superficial  reflexes  are  lost.  The  surface  is  generally  warm  and 
moist,  sometimes  flushed  and  sweating ;  in  animals  the  temperature  is 
undisturbed,  or  falls  steadily ;  but  in  man  hyperpyrexia  is  not  uncommon, 
probably  from  interference  with  a  heat-centre. 

Besides  these  general  symptoms,  certain  unilateral  phenomena  arise 
in  man,  due  to  the  direct  pressure  of  the  compressing  body  upon  a 
nerve  or  upon  some  part  of  the  brain  (motor  area),  having  obvious 
functions  ;  for  the  brain  is  solid,  not  fluid,  and  consequently  pressure  at 
a  point  is  not  transmitted  equally  in  all  directions,  but  is  specially  felt 
at  the  spot  pressed  upon  ;  and  equalisation  of  pressure  throughout  the 
brain  is  still  further  prevented  by  its  division  into  three  parts  by  the 
falx  and  tent,  which  septa  resist  the  displacement  ">f  one  part  towards 
another  (Niemeyer).  Thus  a  part  pressed  on  becomes  specially  anaemic 
and  damaged.  In  animals  lower  than  apes  unilateral  symptoms  are  not 
thus  induced,  localisation  of  function  in  the  cortex  being  imperfect. 

At  first  the  pupil  on  the  side  of  the  compression  may  contract 
(irritation  of  3rd),  but  as  coma  supervenes  both  pupils  dilate  (general 
rise  of  pressure),  that  on  the  same  side  often  fully  (excessive  pressure  on 
3rd),  that  on  the  opposite  side  moderately.  Frequently  paralysis  of  the 
face  or  limbs  on  the  side  opposite  to  the  pressure  occurs  early,  being  due 
to  interference  with  the  cortical  centres  of  these  parts ;  ultimately  it  is 
lost  in  general  paralysis.  The  patients  being  unconscious,  nothing 
accurate  is  known  of  sensation,  but  at  first  pinching  excites  movements. 

Double  optic  neuritis  or  choked  disc  is  a  frequent  sign  of  increased 
intracranial  pressure;  it  occurs  in  95  per  cent,  of  cerebral  tumours. 
Cases  of  well-marked  early  compression  certainly  occur  without  any 
such  symptom  ;  and,  on  the  other  hand,  fractures  through  the  optic 
canals  (usually  on  one  side  only)  frequently  cause  haemorrhage  into  the 
optic  sheaths,  compression  of  the  nerves,  and  choked  disc.  Choked  disc 
may  pass  off  completely  or  lead  to  atrophy  and  blindness.  Other 
disturbances  of  vision  after  injury  may  occur  from  compression,  contusion, 
or  laceration  of  the  optic  nerve  between  its  cortical  centre  and  the  optic 
foramen. 

Terminations.  — These  depend  upon  the  mass  of  the  compressing 
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substance,  whether  it  tends  to  increase  or  decrease,  and  the  possibility 
of  successful  treatment. 

Spontaneous  recovery  from  well-marked  compression  symptoms  is 
common.  Patients  recover  after  weeks  of  stupor  and  slow  pulse 
(compression  ?) ;  on  the  other  hand,  coma,  complete  paralysis,  and  dilated 
pupils  are  almost  always  followed  by  death. 

The  tendency  of  heightened  intracranial  pressure  still  further  to 
increase  must  be  remembered ;  oedema  of  the  brain  and  slow  compression 
induced  in  this  way  with  ill -marked  symptoms  is  frequent  after  head- 
injuries. 

Paralyses  from  local  pressure  usually  disappear ;  sometimes  they 
remain,  being  due  probably  to  deep  laceration.  Then  atrophy  is  slow*, 
from  disuse  ;  late  rigidity  may  occur  from  descending  sclerosis. 

Sometimes  the  brain  seems  to  become  accustomed  to  pressure,  e.g.. 
from  permanently  depressed  bone ;  fluid  is  absorbed,  and  the  brain 
atrophies  somewhat. 

Treatment. — This  varies  with  the  cause  :  depressed  bone  must  be 
elevated,  extra vasated  blood  may  require  removal,  and  pus  must  be 
evacuated — as  stated  under  special  sections  on  the  subjects.  But  in  all 
cases  three  general  points  require  attention. 

1.  To  render  venous  return  from  the  head  easy. — To  this  end  the  head 
and  shoulders  should  be  well  raised  in  cases  of  head-injury  in  which 
there  is  no  tendency  to  syncope.  Some  surgeons  still  employ  the  old 
practice  of  venaesection  in  cases  of  intracranial  haemorrhage  or  of 
commencing  inflammatory  effusion.  Sufficient  blood  is  drawn  to  moder- 
ately depress  the  pulse  ;  this  lessens  the  intracranial  pressure,  permits 
blood  to  pass  more  freely  through  the  cerebral  capillaries,  and  improves 
the  nutrition  of  the  brain.  In  haemorrhage,  weakening  of  the  heart 
favours  spontaneous  arrest ;  in  inflammation  lowering  of  blood-pressure 
lessens  exudation ;  but  after  bleeding  the  blood  becomes  watery  and 
transudes  more  readily  than  the  normal  fluid.  Any  tendency  to  active 
hyperaemia  will  be  checked. 

2.  To  favour  absorption  of  cerebrospinal  fluid. — Purgatives  which 
cause  watery  motions  (e.g.  sulphate  of  magnesia)  render  lymphatic 
absorption  more  active,  and  this  is  facilitated  also  by  high  intracranial 
pressure  ;  some  surgeons  give  calomel,  as  routine  treatment,  in  all  head 
injuries;  if  the  bowels  are  very  obstinate,  croton  oil,  ini.-ij.,  may  be 
required.  Drastic  purgatives  depress  the  pulse  and  are  often  employed 
as  '  derivatives  '  in  inflammations. 

3.  To  cause  contraction  of  the  cerebral  arteries,  and  thus  lower 
intracranial  pressure  and  ease  the  circulation.  The  constant  current 
has  been  employed,  but  the  great  remedy  is  cold.  Ice-bags  are  very 
unsatisfactory ;  Leiter's  tubes  should  always  be  used  in  preference. 
Some  employ  in  addition  occasional  gentle  douches  from  a  rose,  lasting 
a  quarter  to  half  an  hour.  When  there  is  a  wound  an  antiseptic  dressing 
must  always  be  applied ;  it  may  be  thin  and  changed  often,  and  Leiter's 
tubes  can  be  used  outside  it. 

Injuries  of  Intracranial  Vessels. 

The  danger  of  haemorrhage  from  these  vessels  is  a  special  one — that 
of  compression  of  the  brain. 

We  may  classify  haemorrhages  from  intracranial  vessels  as  follows  : — 
(1)  External  (escaping  through  a  wound),  and  subcranial  (between  bone 
and  dura).  (2)  Subdural,  subarachnoid,  and  into  meshes  of  pia.  (3) 
Cerebral  and  intraventricular. 
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1.  External  and  subcranial  haemorrhag-e. — These  result  from 
injuries  of  sinuses  in  contact  with  the  skull,  of  the  middle  meningeal 
artery,  or  of  the  internal  carotid. 

Wounds  of  sinuses  may  be  due  to  penetrating  instruments, 
bullets,  depressed  fragments,  or  simply  to  stretching  and  tearing — 
almost  always  from  the  gaping  of  a  crossing  fissure,  though  simple 
change  of  shape  of  the  skull  is,  rarely,  sufficient.  The  longitudinal  sinus 
is  most  exposed  to  injury  from  weapons,  falling  stones,  &c,  whilst  the 
lateral  suffers  most  often  from  falls  on  the  head,  and  accidents  which 
cause  fissures.  The  bleeding  externally  is  just  like  that  from  a  vein 
(p.  387)  and  is  easily  arrested  by  pressure  ;  the  sinus  does  not  collapse  and 
may  heal  without  obliteration.  If  blood  were  escaping  into  the  subdural 
space  as  well  as  externally,  it  might  be  necessary  to  tie  the  sinus,  a 
threaded  needle  being  used  if  necessary.  The  great  danger  of  these 
injuries  when  bleeding  is  arrested  and  compression  avoided,  is  infective 
softening  of  a  thrombus  and  pyaemia.  Volkmann  has  recorded  a  death 
from  entry  of  air  ;  but  except  with  very  deep  inspiration  the  blood 
pressure  is  too  high  to  permit  this. 

The  symptoms  of  subcranial  bleeding  from  a  sinus  are  those  of  com- 
pression (p.  420),  usually  developing  more  slowly  than  when  the  meningeal 
artery  is  wounded. 

Wound  of  the  middle  meningeal  artery  is  by  far  the  most 
common  source  of  subcranial  haemorrhage — 27  times  in  31  cases  (Hewett). 
This  vessel  may  be  cut  or  torn  like  the  sinuses  ;  it  usually  suffers  from 
the  sudden  gaping  or  displacement  of  the  edges  of  a  fissure  crossing  its 
groove  or  canal ;  rarely,  it  also  has  been  ruptured  owing  to  sudden 
change  in  form  of  the  skull,  to  which  it  is  closely  adherent  and  gives 
many  branches.  It  is  said  to  have  been  found  thus  torn  on  the  side 
opposite  to  that  struck  as  often  as  thrice  in  99  cases  (Bergmann). 

Of  the  two  branches  of  this  artery,  the  anterior  suffers  much  more 
often  than  the  posterior  :  it  is  generally  torn  opposite  to  the  parietal, 
but  of  course  it  may  be  wounded  at  any  point  of  either  trunk  or 
branches.  The  hole  is  often  very  difficult  to  fin  d.  The  size  of  the 
extravasation  will,  cceteris  paribus,  be  proportionate  to  the  size  of  the 
vessel  injured,  but  the  firmness  of  adhesion  of  the  dura  varies  much, 
being  greater  in  the  old.  The  clot  may  weigh  6  to  7  oz.  and  strip  the 
dura  from  the  whole  lateral  region  of  the  skull.  In  one  case  (Godlee) 
the  meningeal  vein  was  the  source  of  the  blood. 

It  has  been  noted  that  injuries  which  give  rise  to  subcranial  haemor- 
rhage almost  always  cause  more  or  less  laceration  of  the  brain,  which 
may  affect  the  symptoms  greatly. 

The  internal  carotid  is  rarely  wounded  by  pointed  instruments 
thrust  through  the  orbit  or  roof  or  side  of  the  skull,  or  torn  by  frac- 
tures— mostly  from  crushing  violence,  as  of  a  tree  falling  on  the  head — 
crossing  the  carotid  canal  or  body  of  sphenoid.  In  the  few  cases 
recorded  much  blood  has  escaped  by  mouth  and  nose,  and  death  has 
been  early  before  compression  has  set  in. 

The  symptoms  of  subcranial  haemorrhage  from  the  middle 
meningeal  are  those  of  compression  in  its  most  typical  form  :  the  condi- 
tions are  almost  exactly  similar  to  those  of  Pagenstecher's  experiment  of 
injecting  wax  (p.  420).  As  the  blood  has  to  strip  up  the  dura  mater,  and 
to  overcome  the  existing  intracranial  pressure,  it  collects  but  slowly 
beneath  the  bone,  so  there  is  always  an  interval  varying  from  1  to  20 
hours,  between  the  injury  and  the  onset  of  symptoms.  Often  the  patient 
is  stunned  by  the  injury,  and  exhibits  signs  of  concussion,  then  recovers 
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after  a  varying  time  and  to  a  varying  extent— sometimes  being  able  to 
go  on  with  his  work,  at  others  only  to  give  his  name  and  perhaps  some 
history  of  the  accident ;  then,  again  after  a  varying  time,  the  patient  gets 
headache,  perhaps  vomits,  and  the  signs  of  compression  (p.  420)  set  in, 
and  usually  deepen  rapidly.  Sometimes  the  injury  is  so  slight  that 
there  is  no  preliminary  concussion  ;  the  person  continues  his  occupation, 
and  only  after  some  hours,  perhaps  during  natural  sleep,  do  signs  of 
compression  appear. 

Subdural  and  subarachnoid  heemorrhag-e  are  common  results 
of  head-injury  —much  commoner  than  subcranial.  Either  may  occur 
alone.  Blood  is  commonly  found  in  the  furrows  between  the  convolu- 
tions, occupying  the  subarachnoid  space,  while  the  subdural  space  con- 
tains none  ;  but  subdural  haemorrhage  is  almost  always  accompanied  by 
subarachnoid,  proceeding  from  torn  vessels  of  the  pia  mater,  and  generally 
also  from  obviously  lacerated  brain.  The  sources  of  subdural  haemor- 
rhage are  (1)  vessels  of  the  pia  and  cerebral  cortex,  the  arachnoid  being 
torn  ;  (2)  the  large  veins  of  the  surface  of  the  brain  which  tear  somewhat 
readily,  together  with  the  arachnoid  over  them,  just  where  they  reach 
the  longitudinal  sinus,  when  the  brain  is  forcibly  displaced  ;  (3)  the  great 
sinuses  and  meningeal  artery,  the  dura  being  torn.  Haemorrhage  from 
the  two  first  sources  is  common  without  fracture. 

Blood  in  the  subarachnoid  space  may  find  its  way  in  the  sulci  over 
considerable  areas  ;  in  the  subdural  space  it  may  smear  the  surface  or 
form  a  layer  of  clot  upon  it  on  one  or  both  sides.  This  clot  is  but  slowly 
absorbed  and  leaves  widespread  pigmentation,  with  some  thickening  of 
the  dura  (pachymeningitis),  or  it  may  give  rise  to  the  formation  of 
membranes  which  are  soft  and  vascular  at  first,  then  dense  and  fibrous 
like  the  dura  to  which  they  usually  adhere  ;  but  they  may  lie  loose  in 
the  space,  and  contain  between  them  cavities  full  of  bloody  or  serous 
fluid,  so  as  to  resemble  cysts.  Similar  conditions  are  found  without  any 
injury  in  atrophy  of  the  brain  from  age,  alcohol,  or  general  paralysis. 

Symptoms. — Subarachnoid  hcemorrhage  is  characterised  chiefly  by 
the  signs  (if  any)  of  the  laceration  from  which  it  almost  always  proceeds. 
Of  course,  in  proportion  to  its  amount  it  increases  intracranial  pressure, 
and  also  exercises  local  pressure  upon  damaged  parts,  and  thus  still 
further  embarrasses  circulation  in  them.  The  slight  general  rise  of 
pressure  causes,  when  any  effects  of  concussion  have  passed  off,  per- 
haps headache  and  irritability,  coupled  with  general  dulness.  The 
laceration  may  heal,  but  the  circulation  at  the  injured  spot  suffers 
more  than  elsewhere ;  the  effusion  of  fluid  here  still  further  raises  the 
pressure  and  the  circulus  vitiosus  is  established.  The  general  symptoms 
then  increase  for  three  or  four  days,  and  may  become  very  grave. 
Should  they  subside  the  local  oedema  exercises  a  deleterious  influence 
upon  the  damaged  nerve  tissue,  tending  to  cause  degeneration. 

Subdural  hcemorrhage. — Fagge  quotes  three  spontaneous  cases, 
fatal  in  5  to  10  minutes — a  rare  result  of  intracranial  haemorrhage  ; 
it  sometimes  gives  rise  to  all  the  symptoms  of  subcranial  haemorrhage. 
But,  coming  usually  from  smaller  vessels  and  veins,  it  is  as  a  rule 
sooner  checked  than  bleeding  from  the  middle  meningeal,  and  con- 
sequently causes  only  the  lesser  degrees  of  pressure.  Sometimes, 
after  concussion  has  passed  off,  a  patient  will  lie  for  days  or  even 
weeks  in  a  state  of  stupor  or  deep  sleep ;  he  can  be  roused  to  some 
extent  and  is  often  very  irritable ;  left  alone  he  may  be  quiet  or 
restless— grinding  his  teeth,  moaning  or  crying  out,  and  shewing  signs 
of  headache  ;  the  pupils  are  generally  small  and  equal,  the  temperature 
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little  or  not  at  all  raised,  and  the  pulse  not  slowed.  This  state  varies  a 
good  deal,  apparently  owing  to  attacks  of  active  hyperaemia.  These  are 
evidenced  by  heat  of  head,  injection  of  the  face,  contraction  of  the 
pupils,  and  strongly  pulsating  carotids,  whilst  the  patient  becomes  rest- 
less, exhibits  markedly  the  symptoms  above  noted,  perhaps  has  an 
attack  of  clonic  spasms,  and  is  left  comatose  or  less  conscious  than 
■before.  Clinical  observation  alone  has  to  be  relied  upon  to  furnish  the 
symptoms  of  this  state,  and  it  is  doubtful  what  share  the  frequently 
concomitant  laceration  has  in  the  production  of  those  given. 

Unless  death  occurs  from  oedema  and  slow  compression,  from  com- 
pression of  the  pons  and  medulla  by  gravitation  of  blood  into  the  sub- 
arachnoid space  and  pressure  of  clot  upon  these  parts,  and  perhaps  on 
the  floor  of  the  fourth  ventricle,  or  from  inflammatory  complications  in 
septic  cases,  attacks  of  congestion  cease  to  occur  and  consciousness  is 
slowly  or  rapidly  regained.  It  will  then  often  be  found  that  memory  is 
deficient,  especially  with  regard  to  the  accident  and  events  immediately 
preceding  it. 

Cerebral  and  intraventricular  haemorrhages  of  any  size  from 
injury  are  usually  due  to  penetration  of  the  brain  by  a  foreign  body,  as  a 
dagger  or  bullet.  By  such  instruments  any  vessel  anywhere  may  be  divided. 
The  special  symptoms  of  such  injuries  must  obviously  vary  with  the  fibres 
and  parts  of  the  brain  destroyed  or  interfered  with ;  the  general  effects 
■of  shock,  concussion,  or  compression  may  be  superadded. 

Eupture  of  a  central  artery  of  the  brain  by  violence  applied  to  the 
-exterior  of  the  skull  is  very  uncommon.  Fagge  quotes  five  cases  of 
haemorrhage  into  the  corpus  striatum  or  optic  thalamus,  sometimes  burst- 
ing into  the  lateral  ventricles ;  in  one  a  blow  seemed  undoubtedly  to 
have  caused  the  haemorrhage,  and  in  the  others  it  seemed  more  pro- 
bable than  disease.  In  three  of  these  cases  the  kidneys  were  granular, 
^wasted,  or  cystic,  and  in  the  other  two  they  were  not  described ;  so 
Fagge  suggested  that  in  all  the  cerebral  vessels  were  very  likely  diseased 
and  predisposed  to  rupture. 

The  results  of  99  cases  of  meningeal  haemorrhage,  as  given  by 
Bergmann  (p.  375)  are :  83  died,  16  recovered ;  in  12  of  the  latter,  the 
blood  escaped  through  a  compound  fissure,  in  3  trephining  was  success- 
ful, and  in  one  recovery  occurred  without  operation,  after  a  long  illness ; 
36  cases  died  within  24  hours,  7  on  the  second,  4  on  the  third  day, 
and  10  later. 

The  causes  of  death  are  :  in  rapid  cases  paralysis  of  the  respiratory 
■centre  ;  in  less  rapid  a  low  basic  pneumonia  may  help,  and  frequently  a 
thin  frothy  secretion  fills  the  bronchi  and  causes  asphyxia.  Hyper- 
pyrexia sometimes  occurs. 

Diagnosis. — Cerebral  haemorrhage  has  not  yet  come  under  operative 
treatment.  Subdural  is  not  very  suitable,  as  the  brain  is  often  gravely 
lacerated ;  it  is  difficult  to  remove  the  blood  when  the  dura  is  opened,  and, 
when  the  clot  does  not  cause  very  typical  compression-symptoms,  the 
probability  is  in  favour  of  its  absorption  if  the  brain-injury  does  not 
prove  fatal.  It  has  happened  that  subdural  haemorrhage  has  been  suc- 
cessfully treated  by  opening  the  dura,  but  only  by  accident,  so  to  say, 
the  diagnosis  before  trephining  having  been  subcranial  haemorrhage. 

But  this  latter  variety  can  be  checked  by  trephining,  if  only  it  can 
he  recognised  and  localised.  With  regard  to  its  recognition,  a  great 
'deal  depends  upon  a  good  history  ;  if  there  is  any  doubt  that  the  sym- 
ptoms are  due  to  a  head-injury  the  difficulties  are  enormously  increased, 
for  its  signs  are  those  of  ordinary  apoplexy  and  of  other  morbid  states. 
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We  shall  first  consider  cases  of  insensibility  undoubtedly  due  to- 
injury  of  the  head  and  in  which  the  history  is  known.  The  first  ques- 
tions which  arise  are  :  is  the  patient  suffering  from  concussion  or  from 
compression?  if  from  compression,  to  what  is  this  due?  is  the  case 
complicated  by  local  lesion  of  the  brain  (see  Laceration)  ?  and  what 
injury  has  been  sustained  by  the  bones  and  soft  parts  (pp.  413,  410)  ? 

Putting  aside  the  two  latter  questions,  as  to  be  dealt  or  already  dealt 
with,  a  reference  to  the  symptoms  of  concussion  (p.  417)  and  compression 
(p.  420)  will  show  that  the  two  states  contrast  in  every  way— collapse 
characterising  the  former,  coma,  with  slow  full  pulse  and  deep  stertorous 
respiration,  the  latter.  Concussion  is  always  immediate,  compression  is 
rarely  so — never  when  due  to  intracranial  haemorrhage.  If  then  com- 
pression symptoms  occur  immediately  after  an  injury,  we  look  for  their 
cause  in  markedly  depressed  bone  or  in  the  impaction  of  some  large 
foreign  body,  and  in  any  case  a  most  careful  examination  of  the  skull 
and  soft  parts  must  be  made.  Much  more  commonly  we  find  that  a 
more  or  less  conscious  interval  varying  from  less  than  one  hour  up  to 
about  twenty  hours  has  elapsed  between  the  injury  and  the  onset  of 
compression  :  this  means  hemorrhage.  We  have  now  to  determine  the 
relation  of  the  blood  to  the  brain  and  its  membranes,  the  side  upon 
which  it  is  effused,  and  whether  the  brain  is  so  injured  that  it  would 
not  recover  if  relieved  from  over-pressure. 

Seat  of  hemorrhage. — The  reply  to  the  first  question  rests  largely 
upon  the  statistical  observation  that  well-marked  compression  symptoms 
from  haemorrhage  due  to  injury  are  in  the  great  majority  of  cases  due  to 
subcranial  bleeding  from  the  anterior  branch  of  the  middle  meningeal 
artery  (p.  423).  As  above  said,  this,  for  purposes  of  treatment,  is  the  injury 
which  we  wish  infallibly  to  recognise ;  but  it  must  be  admitted  that  we  can- 
not do  so.  We  may  make  three  kinds  of  mistakr  s  :  1.  The  haemorrhage 
may  be  subcranial,  but  due  to  laceration  of  the  posterior  branch  of  the 
meningeal  or  of  the  lateral  sinus.  2.  We  may  meet  with  cases  of  sub- 
dural, or  very  rarely  of  cerebral,  haemorrhage  of  traumatic  origin,  giving 
the  typical  symptoms  of  subcranial  haemorrhage  noted  at  pp.  424  and 
425.  3.  We  may  fail  to  recognise  the  presence  of  subcranial  or  other 
intracranial  haemorrhage,  pressure  symptoms  being  entirely  masked  by 
those  of  concussion. — (1.)  Atemporo-parietal  injury  (Aran's  law,  p.  412), 
fulness  in  the  temporal  fossa,  and  opposite  hemiplegia,  protrusion  of 
the  eye,  and  full  conjunctival  veins  point  almost  conclusively  to  wound 
of  the  anterior  branch.  Bergmann  believes  that  opposite  hemiplegia 
does  not  occur  even  when  the  posterior  branch  is  injured,  still  less  the 
lateral  sinus,  which  is  further  from  the  motor  area  ;  but,  if  this  is 
so,  it  would  be  of  no  help  in  later  stages  when  all  limbs  are  flaccid, 
and  the  other  points  are  often  absent.  Occipital  injury  with  very 
gradual  onset  of  symptoms,  and  perhaps  some  subcutaneous  swelling, 
point  to  the  lateral  sinus.  (2.)  The  cases  of  subdural  haemorrhage  most 
likely  to  be  mistaken  for  haemorrhage  from  the  meningeal  are  appa- 
rently those  proceeding  from  tearing  of  large  superficial  veins  (p.  424) ; 
the  brain  may  be  little  or  not  at  all  injured,  and  blood  is  rapidly  and 
copiously  effused.  Both  these  and  cases  due  to  extensive  cortical  lacera- 
tion are  generally  distinguished  by  the  absence  of  any  conscious  interval 
between  their  onset  and  the  injury ;  and  pressure-signs  will  probably  be 
ill-marked  among  the  latter.  (3.)  This  failure  is  little  to  be  regretted, 
as  the  patient  would  probably  die  of  brain -injury  even  if  blood  and  clot 
were  removed. 

As  to  the  side  upon  which  the  blood  is  effused :  practically,  subcranial 
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blood  is  always  on  the  injured  side  (p.  423),  due  to  a  fissure  starting  from 
the  point  struck.  But  there  may  be  no  bruise,  fulness  or  wound  of  the 
shaven  scalp,  and  we  must  then  rely  upon  unilateral  symptoms,  such  as 
opposite  hemiplegia,  or  dilatation  of  pupil  on  side  of  injury.  Both  these, 
however,  will  be  absent  in  deep  coma.  If  there  is  a  wound  near  the 
mid-line  of  the  skull,  it  should  be  enlarged  and  the  fissure  sought  and 
traced  to  determine  its  direction. 

Lastly,  much  safety  from  error  is  given  by  regarding  with  suspicion 
—as  likely  to  prove  other  than  subcranial — all  cases  in  which  con- 
sciousness is  not  known  to  have  returned  in  the  interval  between  the 
injury  and  compression-symptoms.  For  prolonged  insensibility  ending 
in  compression  probably  means  laceration  and  subdural  haemorrhage,, 
besides  a  severe  shake  of  the  brain.  This  argument,  however,  does  not 
hold  when  pressure  symptoms  appear  early,  within  an  hour  or  two,  for 
concussion  lasting  thus  long  is  not  necessarily  severe. 

We  see  that,  even  where  the  history  of  the  case  is  known,  there  are 
many  sources  of  error ;  but,  when  a  patient  is  found  insensible,  tinder 
circumstances  in  which  accidental  injury  or  foul  play  is  possible  or 
probable,  the  diagnosis  becomes  extremely  difficult.  The  testimony  of 
eye-witnesses  may  indeed  be  misleading  rather  than  helpful,  for  they 
may  describe  a  patient  who  has  fallen  in  an  apoplectic  or  epileptic  fit 
as  losing  his  balance,  &c,  &c. 

The  following  case  exemplifies  the  difficulties  of  the  class  :  A  man 
of  45  was  found  completely  unconscious  at  the  bottom  of  twelve  stone 
steps  at  Euston  Station  ;  he  could  not  have  been  there  long :  pupils 
small,  equal ;  pulse  very  intermittent,  irregular,  90-112  ;  respirations 
30,  loud  tracheal  rales  ;  surface  warm,  sweating  slightly  about  the  face, 
no  pallor  ;  muscles  of  trunk  and  limbs  flaccid,  diaphragm  and  extra- 
ordinary muscles  of  inspiration  working.  Small  wound  near  right 
parietal  eminence ;  bleeding  had  occurred  from  right  ear,  fresh 
blood  in  pharynx.  Death  in  2^  hours,  pulse  continuing  two  minutes 
after  respiration.  There  were  found :  depression  of  large  piece  of 
parietal  and  temporal  beneath  the  right  temporal  muscle,  and  fissure 
through  tympanum  and  body  of  sphenoid ;  posterior  branch  of  meningeal 
torn  ;  large  subcranial  clot  ;  extensive  subdural  haemorrhage  on  each 
side,  with  contusion  and  laceration  of  some  convolutions ;  multiple 
hemorrhages  into  pons.  Doubtless  the  latter  lesion  was  primary,, 
caused  the  fall,  and  prevented  the  manifestation  of  all  pressure  signs. 

In  such  cases  knowledge  of  Medicine  must  be  relied  on,  the  fol- 
lowing being  the  chief  causes  of  insensibility  to  be  considered  :  Drink, 
opium,  uraemia,  epilepsy,  the  different  forms  of  intracranial  haemorrhage 
and  concussion. 

A  history  of  previous  habits  and  health  will  be  of  much  help.  The 
head  must  be  carefully  examined.  If  a  man  has  received  a  severe  blow 
on  the  head,  even  though  he  is  obviously  drunk,  it  is  only  prudent  to 
detain  and  watch  him  until  he  is  rational ;  if  he  is  comatose,  though 
probably  from  drink,  he  should  certainly  be  kept  and  the  stomach-pump 
used.  Deep  opium-poisoning  cannot  be  diagnosed  from  haemorrhage 
into  the  pons  when  the  pupils  are  contracted,  insensibility  complete, 
and  all  muscles  flaccid.  Here  matters  could  hardly  be  made  worse 
by  using  the  stomach-pump  for  diagnosis  and  perhaps  therapeusis. 
Uraemia  is  characterised  by  convulsions  and  coma,  without  paralysis 
and  stertor,  which  varies  much  in  depth  between  the  attacks;  con- 
gestion of  the  face  is  usually  absent ;  the  presence  of  a  quantity  of 
albumen  in  the  urine  of  a  comatose  patient  is  no  proof  that  the  kidneys 
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are  diseased  (Fagge) ;  other  signs  of  renal  disease  must  be  sought  for. 
Epileptic  coma  can  be  diagnosed  only  by  a  history  of  previous  attacks. 
Finally,  the  symptoms  and  onset  of  ordinary  apoplexy  may  be  such  as 
to  tally  exactly  with  the  history  of  subcranial  haemorrhage.  Under  these 
circumstances,  therefore,  no  operation  should  be  undertaken  without 
strong  evidence  that  the  symptoms  are  due  to  injury — such  as  signs  of 
a  fracture  crossing  the  temporal  fossa — and  that  the  patient  will  die  if 
nothing  is  done. 

Treatment  of  hemorrhage  from  the  middle  meningeal 
artery. — The  source  of  bleeding  from  a  scalp  wound  should  always 
be  seen,  lest  by  closing  the  wound  blood  issuing  through  a  fissure  be 
retained  within  the  skull.  When  a  fissure  is  found  oozing  at  all  freely, 
an  opening  should  be  made  where  its  line  crosses  that  of  the  chief  artery 
or  vein  beneath  it,  and  the  wound  in  this  treated  directly  (see  below). 
In  the  American  War,  seven  cases  of  gunshot  wound  of  the  middle 
meningeal  were  treated  by  primary  ligature  of  the  common  carotid ;  three 
recovered.  Probably  ligature  of  the  external  carotid  would  be  preferable. 

Usually  there  is  no  external  escape  of  blood,  though  the  temporal 
muscle  may  be  largely  infiltrated.  Under  these  circumstances  if,  in  spite 
of  such  treatment  as  was  given  at  p.  422,  signs  of  pressure  increase,  it 
will  be  necessary  to  trephine  with  a  view  to  removing  the  clot  and  to 
securing  the  bleeding  vessel.  On  making  the  usual  incision  down  to  the 
bone  over  the  artery,  a  fissure  is  generally  found  crossing  the  line  of  the 
vessel,  and  just  at  this  point  the  pin  of  the  trephine  is  to  be  applied.  The 
course  of  the  artery  is  found  thus  :  Draw  a  line  horizontally  backwards 
from  the  ext.  ang.  process  of  the  frontal,  and  take  points  along  it  at  from 
1  to  2 1  inches  ;  through  them  draw  vertical  lines  of  length  from  the 
zygoma  equal  to  the  distances  from  the  ext.  ang.  process  of  the  points 
through  which  they  pass.  The  upper  ends  of  these  vertical  lines  mark 
out  the  anterior  branch  of  the  meningeal.  At  distances  from  1  to  1£ 
inch  the  artery  is  usually  in  a  canal  (M.  Beck).  When  the  circle  of  bone 
is  removed,  a  clot  ought  to  fill  the  opening  :  this  must  be  scraped  out 
with  a  small  lithotomy  scoop,  and  the  bleeding  point  exposed  if  possible. 
But  often  this  is  no  easy  matter,  for  the  brain  and  dura  may  remain 
depressed,  and  blood  escaping  conceals  the  deeper  parts  ;  also  the  wound 
may  not  be  at  the  selected  point,  but  higher  or  lower,  or  there  may  be 
general  oozing.  Make  pressure  on  the  carotid  to  check  bleeding.  If  the 
wound  is  seen,  try  to  pick  up  and  tie  the  ends  in  the  usual  way,  or  pass 
a  fine  threaded  needle  round  the  trunk  below  the  wound,  or  even  clamp 
the  bleeding  point.  To  this  end  the  aperture  in  the  skull  may  be 
enlarged  subperiosteal^  up  or  down  if  such  a  proceeding  seems  likely  to 
expose  the  wound.  If  it  cannot  thus  be  reached  or  the  oozing  seems 
general,  try  the  effect  of  exposure,  elevation,  ice  to  the  head  and  neck, 
and  compression  of  the  carotid.  Should  bleeding  still  continue  in  spite 
of  depression  of  the  pulse,  tie  the  external  carotid. 

If  no  fissure  is  found  crossing  the  meningeal  artery,  it  is  nevertheless 
possible  (p.  423)  that  the  vessel  is  ruptured  and  bleeding.  But  it  is 
possible,  also,  that  a  fissure  has  crossed  and  wounded  the  lateral  sinus 
or  posterior  branch  of  the  meningeal,  especially  when  the  point  struck  is 
somewhat  far  back  or  is  not  evident.  Under  these  circumstances  an 
aseptic  incision  backwards  from  the  mastoid  process  along  the  line  of  the 
lateral  sinus  would  certainly  be  justifiable  to  examine  the  bone  here 
before  opening  the  skull  over  the  meningeal.  In  other  cases  there  may 
be  doubt  even  as  to  the  side  :  perhaps  unilateral  symptoms  are  doubtful 
or  their  stage  is  past ;  or  the  injury  is  almost  in  the  mid-line  (see  p.  427) ; 
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or  there  is  a  wound  on  one  side  and  a  bruise  on  the  other  and  unilateral 
symptoms  are  absent.  Here  examine  the  bone  at  one  or  both  seats  of 
injury,  or  in  either  temporal  fossa,  for  fracture. 

A  final  difficulty  is  that,  on  removing  a  circle  of  bone  over  the 
t  meningeal,  no  haemorrhage  is  found.    Paralysis  of  the  opposite  side  was 
j!  due  to  laceration  of  the  motor  area,  and  a  blue  colour  seen  through  the 
j  dura  shows  that  there  is  much  blood  in  the  subdural  space.    It  is  hard 
to  decide  whether  or  not  to  open  the  dura,  which  much  increases  the^ 
|!  risks  of  the  operation.  But  if  the  pressure  symptoms  are  very  grave  and 
I  antiseptics  are  used,  it  is  probably  best  to  make  a  free  crucial  opening 
I  and  remove  as  much  clot  as  possible.    No  anaesthetic  is  needed  in  these 
I  cases  unless  consciousness  is  recovered  before  the  operation  is  over ;  and 
in  acute  cases  all  reasonable  haste  should  be  made  in  removing  the  clot, 
lest  the  patient  die  unrelieved. 

Hyperpyrexia  may  occur  after  the  operation,  the  patient  having 
!  recovered  consciousness ;  it  must  be  met  by  the  cold  bath. 

Trephining  for  haemorrhage  is  an  uncommon  operation  and  its 
i  results  have  not  been  satisfactory.  There  do  not  appear  to  be  more 
i  than  six  successful  cases  on  record.  The  patients  have  either  remained 
I  insensible  with  unexpanded  brain,  or  meningitis  or  hyperpyrexia  has 
1  supervened.  It  would  be  worth  while  trying  whether  expansion  of  the 
brain  could  be  produced  by  stopping  the  patient's  mouth  and  nostrils 
for  30  seconds  or  longer  after  a  deep  inspiration. 

LOCAL  INJURIES  OF  THE  BRAIN. 

Under  this  heading  are  included  cases  of  contusion  and  wound — incised,. 
|  punctured,  lacerated,  and  gunshot.  Certain  of  these  injuries  may  be  either 
I  simple  or  compound,  others  are  invariably  compound ;  the  question  of 
i  prognosis  turns  largely  upon  this  point.  Contusions  and  wounds  differ 
I  from  the  morbid  states  described  under  concussion  and  compression 
j  in  that  they  affect  only  one  or  more  definite  parts  of  the  brain—  by  far 
imost  commonly  some  part  of  the  cortex  of  the  convexitv  of  the  cerebrum,. 

I  alone  or  with  more  or  less  of  the  subjacent  white  substance  ;  whilst  in 
the  latter  the  whole  cerebral  substance  and  the  circulation  through  it  are 
jmore  or  less  affected.  General  and  local  lesions  are  frequently  combined 
in  the  same  case — e.g.  concussion  and  contusion,  compression  and 
wound ;  in  compression,  indeed,  there  is  usually  something  local, 
because  that  part  of  the  brain  which  is  directly  pressed  upon  suffers 
imost.  The  symptoms  of  the  general  conditions  afford  evidence  of 
j  affection  of  all  or  the  chief  brain-functions,  especially  consciousness;, 
ibut  those  of  local  lesions  are  necessarily  connected  with  depression  or 
increase  of  the  functions  of  the  damaged  part  according  as  this  is 
destroyed,  compressed,  or  merely  irritated.  The  presence  of  a  local 
liinjury  of  the  brain  may  therefore  be  established  in  two  ways  :  (1)  by  the 
(history  and  physical  signs ;  (2)  by  the  presence  of  symptoms  due  to. 
affection  of  some  distinct  portion  of  the  brain  mass.    But  in  a  very 

)  large  number  of  cases  it  causes  no  symptoms  for  reasons  shortly  to  be 
explained. 

I I  Incised  wounds  either  go  straight  into  the  brain,  the  instrument 
a  having  first  produced  an  incised  fracture  of  the  skull,  probably  with  much 

| splintering  of  the  inner  table  (p.  413) ;  or  a  slice  of  skull  and  brain  may 
be  cut  off  by  a  sabre  or  left  hanging  as  a  flap.    The  wide  wound*, 
j  escape  or  exposure  of  brain  matter,  or,  in  the  case  of  linear  cuts,  a. 
comparison  of  their  length  with  the  arching  of  the  skull,  makes  the 
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diagnosis  simple.  It  must  be  remembered  that  escape  of  cerebrospinal 
fluid  is  uncommon  in  these  cases,  which  generally  affect  the  vertex. 

Punctured  wounds  result  from  injuries  which  produce  punctured 
fractures  of  the  skull  (p.  413).  Bits  of  bone  may  be  carried  along  the 
tract.  Special  mention  must  be  made  of  wounds  inflicted  through  the 
orbital  plates  by  instruments,  even  so  large  as  the  point  of  an  umbrella, 
passed  beneath  the  upper  eyelid ;  very  little  damage  to  the  latter  may  be 
evident,  though  the  point  may  have  lodged  in  the  brain.  In  young  children 
death  from  meningitis  has  been  excited  by  passing  needles  through  the 
fontanelles,  or  slate-pencils  or  other  slender  bodies  through  the  cribri- 
form plate.  In  traversing  the  brain,  the  motor  tract,  the  basic  ganglia, 
or  other  parts,  perhaps  far  distant  from  the  superficial  wound,  may  be 
divided. 

Gunshot  wounds. — Bullets  either  furrow  the  skull,  lacerating  the 
brain  beneath  (most  common),  or  they  perforate  skull  and  brain,  either 
traversing  the  cavity  or  lodging.  In  either  case  the  brain  around  the 
bullet  tract  shows  the  signs  of  contusion  ;  in  perforating  wounds  the 
channel  collapses,  and  its  sides  come  together,  very  often  including 
between  them  bits  of  bone  or  lead  or  wisps  of  hair.  Bullets  are  simply 
one  of  the  causes  of  contusions  and  lacerations  of  the  brain  ;  they  may 
produce  only  symptoms  due  to  these  local  lesions,  but  very  commonly 
they  cause  concussion,  and  sometimes  compression  by  injury  of  large  or 
many  vessels  ;  and  parts  of  such  importance  are  often  affected  that 
immediate  or  speedy  death  follows.  Sometimes  a  sinus  remains  and 
abscesses  keep  forming.'  Of  the  few  that  recover,  most  suffer  from  some 
grave  symptoms  :  insanity,  paralysis,  blindness,  deafness,  &c.  Healing 
in  of  bullets  is  very  rare. 

Contusion  and  Laceration  of  the  Brain. 

Injuries  of  the  brain  of  the  above  kinds  are  by  no  means  rare  in 
civil  practice  ;  but  most  commonly  we  have  to  deal  with  the  contusions 
and  lacerations  which  accompany  fractures  from  blows  and  falls  upon 
the  head.    We  shall  therefore  describe  these  more  specially. 

Contusion  or  laceration  of  the  brain  may  result  from  force 
applied  to  the  head  without  any  wound  of  the  soft  parts  or  fracture  of 
bone ;  but  the  skull  is  usually  broken  in  the  more  severe  lacerations. 
When  the  force  is  of  considerable  intensity  and  acts  suddenly  upon  a 
small  area  of  the  skull— as  when  a  bullet  strikes  it  obliquely — it  may 
bend  the  bone  in  without  breaking  it  and  bruise  the  brain  beneath. 
Duret  filled  a  skull  with  paraffin  and  allowed  the  latter  to  solidify.  He 
then  dropped  it  from  a  small  height  and  found  a  distinct  depression 
immediately  beneath  the  point  struck,  which  was  not  broken.  Usually 
the  bone  breaks,  and  its  fragments,  depressed  momentarily  (in  fissures), 
or  permanently  (in  splintered  fractures),  do  the  damage;  or  the 
instrument  which  breaks  the  skull,  as  a  bullet  or  dagger,  may  enter 
the  brain  and  lacerate  or  cut  its  way  to  a  greater  or  less  depth  from  the 
point  of  entry.  In  civil  practice,  these  cases  of  laceration  beneath  the 
point  struck,  and  in  which  there  may  be  no  insensibility  or  evidence  of 
commotion  of  the  brain  in  general,  are  not  so  common  as  those  of 
laceration  exactly  opposite.  These  are  due  to  the  action  of  less  sudden 
force  over  a  considerable  area,  as  in  falls  upon  the  head,  and  are  generally 
accompanied  by  insensibility.  The  explanation  of  these  lacerations  by 
contreconp  seems  to  be  that  the  brain,  during  the  fall,  moves  uniformly 
with  the  skull,  and  maintains  a  fairly  close  contact  with  its  wall ;  when 
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the  head  strikes  the  ground,  the  lowest  part  of  the  skull  is  suddenly- 
stopped,  the  brain,  not  being  in  rigid  connection  with  it,  tends  to  move  on, 
flattens  itself  against  the  skull,  leaving  a  slight  space  superiorly  to  be  filled 
hy  fluid,  then  recoils,  dashes  itself  against  the  superior  wall  from  which 
it  had  separated,  and  is  lacerated  more  or  less  by  the  impact.  Naturally 
this  laceration  occurs  more  easily  when  the  brain  is  thrown  against  an 
irregular  surface,  such  as  that  of  the  orbital  plates  and  middle  fossae,  or 
the  sharp  edge  of  the  small  wing  of  the  sphenoid,  and  consequently 
laceration  by  contrecowp  is  most  frequently  found  about  the  apices  and 
under-surfaces  of  the  frontal  and  temporo-sphenoidal  lobes. 

It  is  not  uncommon  to  find  the  brain  lacerated  at  the  point  struck 
and  also  at  the  point  opposite  to  this,  in  both  varieties  of  cases.  Mul- 
tiple contusions  occur,  as  at  the  apices  of  both  temporo-sphenoidal  and 
under-aspects  of  both  frontal  lobes  from  falls  on  the  occiput. 

It  is  very  unusual  to  find  a  focus  of  laceration  from  injury  deep 
in  the  substance  of  the  brain  without  concomitant  laceration  of  the 
cortex ;  such  lesions  are  almost  always  due  to  cerebral  haemorrhage 
from  disease.  Continuous  with  lesions  of  the  cortex,  however,  deeper 
lesions  are  not  very  rare.  Minute  ecchymoses  are  common.  They  differ 
from  puncta  cruenta  in  that  they  cannot  be  washed  away,  and,  when 
removed  with  the  point  of  a  knife,  they  do  not  reappear  on  gentle 
pressure  of  the  brain.  Barely,  they  are  found  scattered  through  the 
Drain  as  the  only  lesion  in  cases  belonging  clinically  to  1  concussion.' 
Most  commonly  in  these  cases  they  are  found  in  the  floor  of  the  fourth 
ventricle,  a  situation  so  crowded  with  important  centres  that  the  pre- 
sence there  of  even  minute  extravasations  must  indicate  considerable 
danger.  Duret  believes  that  they  are  produced  by  a  sudden  forcible 
expulsion  of  fluid  from  the  lateral  ventricles  by  the  change  of  form  of 
the  brain  due  to  the  blow ;  on  account  of  its  small  size,  as  compared 
with  the  lateral  ventricles,  and  the  existence  of  the  foramen  of  Ma- 
gendie,  the  4th  becomes  violently  disturbed.  The  brain  may  be  burst  by 
this  force  acting  from  within  (Bergmann). 

Laceration  of  the  brain  is  the  most  fertile  source  ^f  haemorrhage  into 
the  subdural,  subarachnoid,  or  ventricular  spaces. 

Results. — The  chief  point  in  all  injuries  of  the  brain  is  the  part 
affected ;  but,  assuming  that  this  is  one  in  no  way  essential  to  life,  the 
brain  will  recover  from  great  injuries  provided  that  suppurative  inflam- 
mation does  not  set  in.  For  inflammatory  complications  see  p.  438.  To 
the  prevention  of  this  all  treatment  must  be  primarily  directed.  Klebs 
and  Hiiter  ('  D.  Zeitschr.  Chir.'  1878,  Bd.  IX.  p.  401)  have  endeavoured 
io  shew  that  even  perforating  gunshot  wounds  will,  when  aseptic,  heal 
readily.  A  certain  amount  of  exudation  follows  injury  to  the  vessels  of 
any  part  of  the  brain ;  this  raises  the  intracranial  pressure,  and  may 
•establish,  in  severe  cases,  the  circulus  vitiosus  described  at  p.  420.  By 
this  traumatic  (Edema  Bergmann  accounts  for  the  death  after  subcu- 
taneous lacerations ;  but  the  pathology  of  these  cases  is  probably  still  a 
problem  to  be  solved. 

Should  the  oedema  subside,  the  case  will  probably  end  in  the  formation 
•of  a  scar  of  a  rusty  colour  from  presence  of  haematoidin  ;  the  membranes 
are  adherent  over  it.   Sometimes  the  scar  becomes  spongy  or  even  cystic, 
the  cavities  containing  a  brown  or  yellow  fluid.    Very  rarely  the  scar- 
\  tissue  spreads,  without  obvious  reason,  over  the  surface  and  in  the  sub- 
I  stance  of  the  brain,  a  shrinking  interstitial  encephalitis  resulting. 

Another  termination  is  yellow  softening  :  the  damaged  tissue  first 
I  becomes  red  and  soft,  then  yellow  from  fatty  degeneration  ;  and  beneath 
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the  pia  is  found  a  cavity  with  red  brown  wall  full  of  fat  emulsion^ 
Though  usually  this  condition  is  stationary,  it  also  in  some  cases  spreads, 
the  reason  being  unknown.  The  main  importance  of  this  process  is 
that  it  gives  rise  to  symptoms  closely  resembling  those  of  abscess 
(Bergmann) ;  so  long  as  a  chronic  suppuration  or  a  yellow  softening 
involves  only  parts,  the  function  of  which  can  be  taken  on  by  other 
healthy  parts,  it  may  remain  latent  clinically ;  but  so  soon  as  either 
involves  a  brain-area  in  which  some  important  function  is  localised, 
focal  symptoms  arise.  The  final  stage  is  not  always,  however,  ushered 
in  by  spasms  or  paralysis ;  in  either,  coma  may  be  the  first  and  last 
symptom. 

Such  processes  as  chronic  interstitial  encephalitis,  spreading  soften- 
ing, simple  atrophy  of  the  cortex,  or  calcification  of  the  ganglion  cells 
(Virchow),  beneath  an  injured  point  of  the  skull  must  account  for 
mental  and  other  brain-symptoms  coming  on  late  after  head-injuries. 

The  last  pathological  result  of  injuries  of  the  cortex  which  must  be 
alluded  to  is  the  descending  sclerosis  in  the  anterior  and  lateral  columns, 
which  follows  destruction  of  the  cortex  in  the  motor  area  and  here  only.. 
Its  symptoms  are  given  in  medical  text-books  (lateral  sclerosis  of  cord), 
and  are  chiefly  tremors,  rigidity,  and  progressive  contraction  of  the 
limbs. 

The  symptoms  of  local  injuries  of  the  brain. — A  local  injury 
may  occur  alone,  or  it  may  accompany  one  of  the  general  affections — 
concussion  and  compression.  Clinically,  of  course,  our  object  is  to  re- 
cognise both.  The  general  or  diffuse  nature  of  concussion  and  compres- 
sion is  shown  by  the  absence  of  all  asymmetry  in  their  symptoms  ; 
anything  unilateral  points  to  the  existence  of  some  local  lesion,  as  also 
do  symptoms  due  to  special  affection  of  one  centre,  e.g.  diabetes. 

Local  injuries  of  the  brain  from  violence  are  far  commoner  upon  the 
surface  of  the  cerebrum  than  elsewhere.  So  long  as  the  whole  cortex 
was  regarded  as  subservient  to  '  Mind,'  and  it  was  thought  that  if  a  por- 
tion were  destroyed  its  functions  would  be  assumed  by  other  parts,  there 
could  not  possibly  be  any  diagnosis  of  local  lesions.  But  the  researches 
of  Hitzig  and  Ferrier  have  established  the  existence  in  the  cortex  of 
each  hemisphere  of  an  area  (motor)  which  presides  over  the  voluntary 
movements  of  the  opposite  side  of  the  body,  and  have  shown  that  in 
this  area  tolerably  definite  portions  are  constantly  connected  with  the 
movements  of  certain  parts,  e.g.  the  face,  hand,  lower  limb.  Here,  then, 
function  is  '  localised  '  :  irritation  of  a  certain  patch,  and  of  it  only,  will 
cause  movements  of  the  lower  limb  of  the  opposite  side ;  and  if  this 
patch  be  completely  destroyed,  voluntary  movement  of  the  part  is  lost — 
permanently  in  man  and  apes,  temporarily  in  lower  animals.  This 
difference  Ferrier  explains  by  shewing  that  such  actions  as  standing  and 
walking,  in  animals  able  to  perform  them  at  birth  or  soon  after,  are 
really  automatic  and  not  voluntary,  and  are  probably  provided  for  in  the 
basal  ganglia.  In  front  of  and  behind  the  motor  area  the  surface  of  the 
brain  is  not  excitable.  It  is  probable  that  centres  of  hearing  and  vision 
occupy  the  outer  surface  of  the  temporo-sphenoidal  lobe ;  there  is  ap- 
parently a  vision  centre  in  the  occipital  lobe,  which  is  regarded  by  Fer- 
rier as  being  the  seat  of  visceral  sensations  also  ;  whilst  the  frontal 
lobe  seems  connected  with  the  intellectual  and  moral  faculties.  But  in 
all  these  regions  function  is  more  or  less  1  diffuse,'  so  that  when  a 
considerable  part  is  destroyed  no  loss  is  appreciable,  its  duties  being 
performed  by  cells  round  about  or  on  the  opposite  side;  and  even  ex- 
tensive loss  of  tissue  causes  weakening  rather  than  abolition  of  f  unction- 
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The  manner  in  which  this  compensation  is  effected  is  unknown.  Some- 
times it  is  not  real,  the  whole  centre  not  having  been  destroyed,  in 
experiments  perhaps  from  ignorance  of  its  full  extent.  Thus  in  apes 
movements,  represented  chiefly  by  centres  in  the  fronto-parietal  area, 
depend  in  part  on  centres  in  the  marginal  convolution,  and  not  until 
these  also  are  destroyed  does  complete  paralysis  result.  In  other  cases  the 
connection  appears  to  be  equally  intimate  with  both  sides  of  the  brain  ; 
thus  the  trunk-muscles  are  paralysed  only  after  destruction  of  the  mar- 
ginal convolution  on  each  side,  a  fact  which  seems  to  render  unnecessary 
Broadbent's  theory  of  '  associated  movements  '  (Horsley  and  Schafer, 
'  Proc.  Eoy.  Soc'  No.  231, 1884).  Hughlings  Jackson  long  ago  expressed 
the  belief  that  all  parts  of  both  sides  of  the  body  are  represented  in  each 
hemisphere,  though  very  unequally ;  after  destruction  of  the  chief  centre 
for  a  movement  on  the  opposite  side,  the  minor  centre  on  the  same  side 
may  develop,  and  recovery  occur  pari  passii. 

The  arrangement  of  centres  in  the  motor  area  is  shown 
in  Fig.  164,  taken  from  Ferrier.    It  will  be  understood  that  this  plate 


PlG.  164. — I.  In  bases  of  first  and  second  frontal  convolutions,  chiefly  in 
front  of  precentral  sulcus,  for  lateral  movements  of  head  and  eyes,  ele- 
vation of  eyelids,  dilatation  of  pupils.  II.  At  base  of  first  frontal,  for 
extension  of  arm  and  hand.  III.  Occupying  upper  ends  of  ascending- 
frontal  and  parietal  convolutions,  for  complex  movements  of  arm  and 
leg,  as  in  climbing,  swimming,  &c  IV.  In  parietal  lobule,  for  move- 
ments of  leg  and  foot,  as  in  walking.  V.  At  lower  end  of  ascending 
frontal,  encroaching  on  ascending  parietal  and  third  frontal,  for  move- 
ments of  lips  (lower  facial)  and  tongue  (hypoglossal),  as  in  speaking. 
VI.  and  VII.  Depression  and  elevation  of  angle  of  mouth.  VIII.  Supi- 
nation of  hand  and  flexion  of  forearm  ;  the  last  three  occupy  the  middle 
part  of  the  ascending  frontal.  IX.  At  lower  end  of  the  ascending 
parietal,  for  platysma  ;  retraction  of  angle  of  mouth.  X.  Occupies  rest 
of  ascending  parietal,  for  movements  of  hand  and  wrist.  XI.  and  XII. 
indicate  sites  supposed  to  be  occupied  by  centres  of  vision  and  hearing. 
XIII.  The  dotted  line  has  been  added  to  mark  out  the  area,  upon  the 
inner  surface  of  the  hemisphere,  occupied  by  Horsley  and  Schiif  er's  centres 
for  the  trunk-  and  other  muscles.  C,  at  the  base  of  the  third  frontal, 
marks  the  speech  centre. 

exhibits  only  approximately  the  positions,  their  extent  and  relations  of 
the  various  centres  towards  each  other ;  to  get  rid  of  the  impression 
of  accurate  outline  given  by  the  circles  it  is  well  to  group  together 
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in  one  mass  the  centres  for  the  whole  of  the  upper  limb,  of  the  face,  and 
so  on. 

For  many  purposes,  both  of  diagnosis  and  of  treatment,  it  is  neces- 
sary to  know  the  relation  of  the  motor  area,  and  of  its  separate 
parts,  to  the  surface  of  the  skull  (Fig.  165).    As  these  centres  lie 


Tig.  165. — After  Thane,  Quain's  Anatomy.  To  show  the  relation  of  the 
convolutions  to  the  surface  of  the  skull.  f.R.,  fissure  of  Rolando  ;  Sy., 
Sylvian  fissure  ;  Sy.a.,  Sy.p.  its  anterior  and  posterior  limbs  ;  tr.f >-./., 
transverse  frontal  or  precentral  fissure ;  p.o.,  parieto-occipital  fissure ; 
par./.,  parallel  fissure  ;  m.t.s.f.,  middle  temporo-sphenoidal  fissure. 

grouped  around  the  fissure  of  Rolando,  a  line  upon  the  surface  corre- 
sponding to  this  sulcus  will  be  our  best  guide  to  them.  The  Eolandic 
line  (Lucas-Championniere)  may  be  thus  obtained :  its  upper  end  lies 
50-55  mm.  (the  shorter  measurements  are  for  women  and  small  skulls) 
behind  the  bregma  or  meeting-point  of  the  coronal  and  sagittal  sutures. 
The  bregma  may  sometimes  be  felt ;  if  not,  when  the  face  is  looking 
straight  forwards,  the  transverse  vertical  plane  through  the  external 
auditory  meatus  passes  through  the  required  spot.  The  following  plan 
(Broca)  is  more  accurate  :  fasten  two  stiff  tapes  at  right  angles  to  each 
other,  fix  the  point  of  junction  over  one  external  auditory  meatus  by  a 
small  peg  pushed  into  the  canal,  and  carry  one  limb  across  the  upper  lip 
just  beneath  the  nose,  and  the  other  across  the  vertex ;  the  bregma  will 
be  found  in  the  mesial  plane,  immediately  behind  the  latter  tape.  To 
find  the  lower  end  of  the  Rolandic  line,  with  the  face  looking  straight 
forwards,  draw  a  horizontal  line,  65-70  mm.  long,  from  the  external 
angular  process  of  the  frontal,  and  from  the  hinder  end  of  this  draw  up- 
wards a  vertical  line,  3  cm.  long.  The  free  end  of  this  line  marks,  approx- 
imately, the  lower  end  of  the  fissure  of  Rolando.  We  can  now  draw  the 
Rolandic  line  ;  as  this  is  straight,  whilst  the  sulcus  is  curved,  the  two 
correspond  only  approximately.  The  following  rules  for  drawing  the  line 
are  simpler  :  —  Trace  the  mid-line  from  the  nose  to  the  occiput ;  at  right 
angles  to  it  drop  lines  just  in  front  of  the  ext.  auditory  meatus  and 
behind  the  mastoid  process  ;  from  the  point  at  which  the  latter  joins  the 
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mid-line,  draw  a  line  downwards  and  forwards  to  a  point  on  the  anterior 
line  2  inches  above  the  meatus  (Godlee,  '  Trans.  Med.  Chi.'  1885). 

The  relations  of  the  brain  to  the  skull  vary  a  good  deal,  yet  not  so 
much  but  that  the  following  rules  (Lucas-Championniere)  for  finding  the 
various  motor  centres,  by  means  of  the  Eolandic  line,  hold  good  within 
the  limits  of  the  crown  of  a  large  trephine.  In  all  cases  the  head  must 
be  shaved,  and  the  line  traced  on  the  side  opposite  to  the  symptoms. 

The  speech  centre  (Fig.  164,  c)  lies  altogether  below  and  in  front  of 
the  lower  end  of  the  line,  5  cm.  along  the  line  from  the  external  angular 
process,  and  2  cm.  above  it. 

The  lower  facial  centres  correspond  to  the  lower  third  of  the  line, 
lying  rather  in  front  of  it. 

The  upper  limb  centres  correspond  to  the  middle  third  of  the  line, 
rather  more  in  front  of  than  behind  it. 

The  lower  limb  centre  lies  beneath  the  upper  end  of  the  line. 

The  centre  for  complex  movements  of  upper  and  lower  limbs  lies 
beneath  the  upper  third  of  the  line  and  in  front  of  it. 

Lesions  of  the  cortex  where  function  is  diffuse.—  At  present 
a  large  number,  perhaps  the  majority,  of  injuries  of  the  cortex  escape 
diagnosis,  or  are  recognised  by  the  sight,  by  a  history  of  deep  penetration 
of  the  skull  by  a  weapon,  &c,  for  they  affect  parts  in  which  function  is 
diffuse.  Thus,  large  quantities  of  brain-substance  from  the  prefrontal 
or  occipital  lobes  may  be  lost,  or  much  of  the  temporo-sphenoidal  lobes 
pulpified  without  the  occurrence  of  any  localising  symptoms.  Such 
lesions  are  often  discovered  post-mortem  by  chance,  or  are  suspected 
during  life  only  on  account  of  the  gravity  and  duration  of  the  concussion 
symptoms  (p.  418)  ;  and  their  situation  can  then  be  surmised  only  from 
a  knowledge  of  the  situation  of  the  injury,  and  of  the  fact  that  cortical 
injuries  occur  either  beneath  the  point  affected  or  at  a  point  or  points 
opposite.  Often  such  injuries  are  complicated  by  a  good  deal  of  sub- 
dural haemorrhage,  and  in  mild  cases  are  characterised  by  prolonged 
somnolence  and  signs  of  cerebral  irritation,  including  a  position  of  per- 
sistent flexion  of  all  the  limbs.  Such  injuries  may  give  rise  to  late 
spasms  and  paralysis,  which  are  probably  due  to  spiead  of  inflammatory 
hyperamiia  to  the  motor  area. 

Xiesions  of  the  motor  area. — When,  however,  the  motor  area  is 
injured,  symptoms  will  arise  corresponding  to  the  centres  implicated  ; 
and  in  considering  these,  all  injuries,  whether  contusions  or  wounds, 
with  or  without  impaction  of  foreign  bodies,  may  be  classed  according  as 
they  exercise  an  irritant,  depressant,  or  destructive  effect.  If  they 
irritate,  spasm  of  the  muscles  presided  over  by  the  affected  centre  (mono- 
spasm) will  result ;  if  they  compress  or  otherwise  damage  a  centre,  corre- 
sponding paresis  or  paralysis  (monoplegia),  from  which  recovery  is  pro- 
bable, will  follow,  but  if  the  centre  is  destroyed,  the  monoplegia  will  be 
permanent. 

From  the  relations  to  each  other  of  centres  in  the  cortex,  it  follows 
that  the  spasms  or  paralyses  from  one  lesion  must  be  grouped  in  a  de- 
finite manner,  e.g.  the  face  and  the  arm  may  easily  be  affected  by  a  lesion 
sufficiently  extensive  to  cover  their  contiguous  centres  (Fig.  164),  but 
there  must  be  two  distinct  lacerations  to  cause  simultaneous  paralysis  of 
the  face  and  leg.  Similarly  we  shall  find  that  spasms  from  stimulation 
of  the  cortex  have  a  definite  march  from  one  centre  to  those  nearest. 

Cortical  paralysis. — When  a  centre  is  destroyed  or  seriously  damaged 
by  an  injury,  paralysis  is  of  course  immediate,  though  it  may  not  be 
discoverable  in  deep  insensibility ;  but  in  slighter  cases  the  paralysis 
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appears  after  a  few  hours,  deepens,  and  perhaps  spreads  from  hour  to 
hour,  as  is  so  common  in  ordinary  apoplexy — the  progress  being  due 
in  each  case  to  increasing  haemorrhage  or  to  oedema.  Usually  the  extra - 
vasated  blood  collects  in  the  subarachnoid  space  and  presses  on  the 
injured  and  uninjured  cortex,  but  it  may  occupy  a  considerable  cavity  in 
the  brain-substance,  and  compress  fibres  of  the  motor  tract  descending 
from  cortical  centres.  Usually  cortical  paralysis  stops  short  of  complete 
hemiplegia,  but  face,  arm,  and  leg  may  be  involved,  and,  as  in  ordinary 
hemiplegia,  the  arm  is  more  completely  paralysed  and  recovers  sooner,, 
though  less  completely,  than  the  leg.  The  skin  reflexes  in  the  paralysed 
side  are  normal,  and  the  temperature  of  paralysed  limbs  is  usually 
raised.  Bergmann  says  that  anaesthesia  was  present  in  nearly  one-third  of 
the  cases  he  collected,  but  the  point  has  been  neglected  in  case-taking. 

Frequently  spasms  precede  or  interrupt  the  course  of  the  paralysis, 
but  they  do  not  necessarily  affect  the  paralysed  muscles,  and  may  occur 
even  on  the  opposite  side. 

Cortical  spasms  may  occur  immediately  or  some  hours  after  an 
injury,  being  due  either  to  the  irritation  of  the  laceration,  or  of  extra- 
vasated  blood  tearing  up  the  membranes,  or  they  may  appear  first  after 
some  days,  and  this  in  cases  without  wound  or  any  sign  of  a  depressed 
fracture.  The  pathology  of  these  later  convulsions  is  obscure,  but  they 
are  probably  due  to  an  active  hyperaemia  round  an  injured  area  ;  when 
there  is  a  splinter  sticking  into  the  brain  we  have  a  cause  for  the  hyper- 
emia. In  septic  cases  late  convulsions  are  from  meningitis.  Convul- 
sions from  simple  cortical  lesions  are  like  those  which  may  be  excited 
in  animals  by  stimulating  a  centre  with  a  current,  at  first  weak,  but 
soon  becoming  strong.  They  are  of  sudden  onset,  occurring  without  any 
warning  in  a  single  group  of  muscles  (e.g.  lower  facial),  or  those  of  one 
part  (e.g.  the  thumb  or  forearm  and  hand).  They  may  never  spread 
from  the  muscles  first  affected,  but,  if  they  recur  often,  their  tendency  is 
always  to  extend  to  muscles  of  which  the  centres  border  on  that  affected 
by  the  original  injury.  Thus  an  aphasic  patient  may  suddenly  be 
attacked  by  facial  spasms,  and  to  these  may  be  added,  sooner  or  later, 
convulsive  movements  of  the  arm  and  the  i  of  the  leg  of  the  same  side  ; 
in  some  cases  the  convulsions  become  general,  when  the  march  of  the 
spasm  on  the  opposite  side,  if  it  can  be  traced,  is  from  the  leg  up  to  the 
face.  The  fits  may  last  only  a  few  minutes,  or  continue  for  half  an 
hour  or  more.  As  the  case  proceeds  the  fits  become  more  frequent,  and 
the  pauses  between  individual  muscular  twitches  shorter.  Consciousness 
is  usually  retained  in  monospasms,  but  is  lost  in  more  general  convul- 
sions ;  the  tongue  may  be  bitten  and  foam  appear  on  the  lips ;  the 
motions  may  be  passed  involuntarily,  so  the  resemblance  to  an  epileptic 
fit  is  very  close  when  the  spasm  is  general.  These  convulsions  are  often 
preceded  and  accompanied  by  a  slight  rise  of  temperature,  headache, 
and  some  intolerance  of  light  and  noise.  When  frequent,  consciousness 
is  not  recovered  between  them ;  on  the  contrary,  insensibility  deepens. 

The  diagnosis  of  a  cortical  contusion  or  laceration  requires  (1)  that  the 
above  symptoms  shall  be  immediate  or  of  early  onset,  certainly  within 
twenty-four  hours  ;  and  (2)  that  they  shall  not  be  accompanied  by  signs  of 
compression,  in  which,case  they  might  be  due  to  subcranial  haemorrhage. 

The  convulsions  which,  rarely,  occur  in  cases  of  rapid  compression 
(p.  421)  are  usually  general,  but  may  occur  only  or  chiefly  on  the  same 
side  as  the  haemorrhage.  Sometimes  convulsions  result  from  injury  of 
parts  other  than  the  motor  area  ;  these  also  are  said  by  Bergmann  to 
be  general  from  the  first. 
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Prognosis. — Immediate  paralysis,  unless  due  chiefly  to  compression  ■ 
^by  depressed  bone  or  foreign  bodies,  will  probably  prove  permanent,  but 
when  paralysis  is  of  later  onset,  due  to  spread  in  a  circle  of  blood  or 
oedema,  it  will  usually  pass  off.  In  permanent  paralyses  the  patient  will 
be  liable  to  late  rigidity  and  other  signs  of  descending  sclerosis.  Fre- 
quent general  convulsions,  deepening  insensibility,  and  failing  pulse, 
render  the  outlook  grave  even  in  simple  cases.  The  possibility  of  an 
undetected  fracture  with  depression  must  be  remembered  in  these  cases. 
In  compound  cases  everything  depends  upon  whether  meningitis  occurs  ; 
if  it  does,  the  prognosis  is  almost,  if  not  absolutely,  fatal. 

Medullary  lesions.— There  have  been  very  few  cases  of  punctured 
wounds  of  the  medulla  which  have  not  proved  immediately  fatal ;  ex- 
tensive unilateral  or  bilateral  paralysis  resulted. 

Much  more  important  are  cases  in  which  medullary  centres  have 
been  injured,  perhaps  by  the  small  hemorrhages  which  Duret  (p.  431) 
describes  as  frequent  in  falls  on  the  head.  In  concussion  and  compression, 
medullary  centres  suffer  with  the  rest  of  the  brain ;  but  if,  when  the 
injury  causes  no  general  effect  or  when  this  has  passed  off,  we  find,  with 
full  restoration  of  the  higher  centres,  evidence  of  abnormal  action  of  one 
■or  more  situate  in  the  medulla,  we  may  conclude  that  these  latter  have 
been  specially  damaged.  Such  symptoms  are  most  likely  to  accompany 
fractures  of  the  posterior  fossa. 

In  some  cases  the  pulse-rate  has  been  altered  either  for  a  few  days  or 
for  much  longer  periods.  It  may  become  very  slow,  or  frequent  with  dis- 
tressing palpitation  and  giddiness.  Persistent  vomiting  has  been  noted, 
.and  referred  to  the  vagal  nucleus.  The  lung -mischief  which  so  com- 
monly arises  before  death  from  head-injuries  has  likewise  been  attributed 
to  paresis  of  the  vagus ;  broncho-pneumonia  being  supposed  to  result 
from  entry  of  food,  vomit,  &c,  into  the  air  passages,  whilst  the  low  oedema- 
tous  diffuse  pneumonia  is  thought  to  be  connected  with  the  redness  and 
oedema  of  the  lungs,  which  have  been  seen  after  section  of  the  vagi.  It 
does  not  seem  necessary  to  call  in  any  special  lesioi  of  the  vagal  nuclei 
to  get  these  results  in  cases  fatal  from  compression,  as  rise  of  intracranial 
pressure  alone  will  produce  paralysis  of  medullary  centres  (p.  420). 

Sugar  in  the  urine  is  a  common  result  of  head-injury.  It  may 
appear  at  once,  soon  after,  or  not  for  months.  It  is  sometimes  accom- 
panied by  paralysis  of  medullary  nerves.  The  diabetes  may  be  slight 
and  temporary,  or  permanent  and  severe.  Usually,  but  not  necessarily, 
the  quantity  of  urine  is  increased.  Simple  polyuria  (diabetes  insipidus) 
has  sometimes  resulted. 

Transitory  albuminuria  is  not  uncommon. 

These  symptoms  are  naturally  regarded  as  due  to  injury  of  the  floor 
■of  the  fourth  ventricle,  where  punctures  produce  similar  results,  but  no 
lesion  has  yet  been  found.  Sugar  in  the  urine  results  from  injuries 
anywhere  of  the  vasomotor  tract  to  the  liver. 

Treatment  of  cerebral  contusion,  laceration,  and  wound. — 
In  subcutaneous  and  apparently  uncomplicated  cases  the  indications  are : 
to  check  bleeding  from  torn  vessels,  and  to  prevent  hyperemia,  oedema, 
and  rise  of  intracranial  pressure.  To  these  ends  the  routine  treatment 
of  head-injuries — absolute  rest  of  mind,  senses,  and  body,  cold  to  and 
elevation  of  the  head  after  any  severe  shock  has  passed  off,  iow  diet  and 
a  purge— is  adapted.  To  combat  hyperemia,  freer  purgation,  occasional 
•cold  douching  of  the  head  in  addition  to  Leiter's  tubes,  leeching  the 
head  or  bleeding  from  the  arm  may  be  employed. 

Should  subdural  haemorrhage  occur  and  cause  signs   of  severe 
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compression,  the  difficulty  in  recognising  its  seat  and  its  treatment  will 
be  found  at  p.  426. 

If  in  spite  of  the  above  treatment  late  convulsions  make  their 
appearance  or  early  convulsions  become  more  frequent,  extend  and  are 
accompanied  by  deepening  insensibility,  with  signs  of  cardiac  failure,  it 
is  obvious  that  the  irritation  cannot  be  overcome  by  the  above  remedies. 
The  etiology  of  these  convulsions  is  little  understood,  but  the  irritant 
may  be  a  splinter  sticking  into  the  brain  or  even  pressing  on  it  through 
the  dura  mater  (Lucas-Championniere,  '  Sur  la  Trepanation,'  p.  29).  A 
circumscribed  splintered  fracture  over  the  motor  area  may  well  be 
concealed  by  the  temporal  muscle ;  so,  unwilling  as  we  are  to  sacrifice 
that  best  of  all  antiseptic  dressings,  the  sound  skin,  yet,  in  cases  where 
death  is  imminent  unless  relief  is  afforded,  the  bone  should  be  examined 
over  the  centre  corresponding  to  those  muscles  in  which  symptoms  were 
first  manifest  (for  surface  guides,  see  p.  435),  and  if  a  splintered  fracture 
is  found  it  should  be  treated  as  usual.  But  if  the  bone  is  sound  the 
only  other  source  of  irritation  at  present  suggested  is  that  of  tension  and 
pressure  from  extravasated  blood,  &c.  In  a  desperate  case  it  would  be 
justifiable  to  trephine  over  the  point  of  primary  irritation,  if  this  can  be 
localised,  to  open  the  dura  and  even  the  arachnoid,  if  there  is  much 
subarachnoid  haemorrhage,  with  the  object  of  permitting  the  escape  of 
blood  and  other  fluid.  A  recognised  depressed  subcutaneous  fracture  with 
symptoms  of  laceration  would  of  course  be  immediately  treated  (p.  415). 

In  compound  cases  (i.e.  cases  of  laceration  or  wound,  accompanied  by 
compound  fracture,  or  wound  of  the  skull),  to  the  indications  for  treatment 
above  mentioned  the  all-important  one  of  rendering  and  keeping  the 
part  aseptic  must  be  added,  and  that  of  removing  all  irritants  must  be 
much  more  frequently  acted  upon. 

To  obtain  asepsis  treat  as  directed  at  p.  411 ;  any  brain-surface  must 
be  purified  just  as  thoroughly  as  other  exposed  parts,  even  though  some 
convulsions  should  result.  All  foreign  bodies  and  bits  of  bone,  driven 
more  or  less  deeply  into  the  brain,  must  be  carefully  sought  for  and 
removed  with  forceps  ;  the  tracks  of  bullets,  bayonets,  &c,  may  be 
examined  with  a  rather  large-ended  probe  or  soft  catheter.  But  if 
no  definite  track  can  be  found  probing  must  be  given  up  at  once.  In  all 
bullet-wounds  the  skull  should  be  carefully  examined  everywhere  for  any 
swelling  which  might  indicate  impaction  of  the  ball  against  the  opposite 
side.  If  found,  cut  down  upon  it  and  remove  the  ball,  taking  great  care 
not  to  push  it  back  into  the  skull.  Larrey  followed  a  ball  across  the 
skull  with  a  catheter,  and  removed  it  by  trephining  on  the  side  opposite 
to  the  wound  ;  but  Erichsen  relates  a  case  in  which  the  ball  had  rolled 
from  beneath  such  a  swelling  into  the  base  of  the  skull  and  could  not  be 
found. 

Lastly,  all  punctured,  incised,  and  perforated  fractures  require 
trephining  (p.  415),  or  enlargement  of  the  aperture  by  other  means,  so 
constantly  are  fragments  of  the  inner  table  displaced  inwards  upon  the 
brain,  irritating,  lacerating,  and  acting  as  foreign  bodies.  Fractures 
depressed  over  a  large  area  are  much  less  injurious.  For  the  treatment 
of  inflammatory  complications,  diffuse  or  localised,  see  next  section. 

Inflammation  of  the  brain  and  of  its  membranes. 

Meningitis  or  meningoencephalitis  is  the  name  given  to  a  more  or 
less  diffuse  inflammation  of  the  pia-arachnoid,  which  naturally  extends 
to  the  cerebral  cortex ;  it  stands  in  contradistinction  to  the  circumscribed 
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inflammations  of  the  brain-substance  which  lead  to  softening  (inflamma- 
tory) and  to  abscess. 

Etiology. — Traumatic  meningitis  may  occur  primarily  as  the  result 
of  admission  of  septic  organisms  to  the  meninges  through  some  wound 
or  compound  fracture  of  the  skull,  either  vault  or  base  ;  or  it  may  be 
secondary,  and  spread  to  the  meninges  in  one  or  other  of  the  following 
ways.  1.  Infective  thrombosis  may  spread  to  veins  of  the  surface  of  the 
brain  along  a  vein  leading  from  a  wound  or  focus  of  infective  inflamma- 
tion ;  the  latter  vein  usually  opens  into  a  sinus,  causes  infective  thrombosis 
of  it,  and  this  process  spreads  into  cerebral  veins,  but  here  and  there  (as 
at  the  apex  of  the  temp,  sphenoidal  lobe  from  the  sphenoidal  fissure), 
veins  from  the  surface  join  cerebral  veins  directly.  Infective  phlebitis 
and  periphlebitis  follow  upon  the  thrombosis.  2.  Schwalbe's  injections 
have  shown  that  a  lymph-current  runs  from  beneath  the  galea,  through 
the  bone  and  the  dura  mater  to  the  subdural  space  ;  consequently  the 
lymph-stream  may  bear  infective  organisms  to  the  meninges  or  to  a 
subcranial  collection  of  fluid.  In  the  latter  case  the  dura  inflames,  pus 
forms,  adhesions  develop  between  dura  and  arachnoid,  and  inflammation 
may  spread  by  continuity.  When  erysipelas  of  the  head  causes  menin- 
gitis its  cause  probably  enters  by  the  lymphatics.  3.  Septic  inflamma- 
tion may  creep  along  nerves,  especially  the  facial  or  auditory  ;  a  late 
neuritis  warns  us  of  danger.  4.  A  traumatic  cerebral  abscess  may 
cause  meningitis  when  it  reaches  the  surface.  5.  Meningitis  after 
wound  may  be  pyaemic. 

It  would  seem  therefore  that  traumatic  meningitis  is  always  due  to 
the  conveyance  to  the  meninges,  directly  or  indirectly,  of  organisms  ;  and 
these  find  in  the  vascular  lax  pia  mater,  the  subarachnoid  fluid,  and  any 
fluid  there  may  be  in  the  subdural  space,  a  most  suitable  nidus  in  which 
to  grow  and  spread. 

Morbid  anatomy. — The  first  result  of  irritation  is  intense  injection, 
perhaps  running  on  to  small  haemorrhages  here  and  there ;  then 
exudation  increases  and  renders  milky  the  subarachnoid  fluid  ;  and  still 
later,  thick  coherent  yellow  lymph  or  some  substance  between  it  and  thin 
greenish-yellow  pus  forms.  This  exudation  occupies  the  substance  of 
the  pia  and  the  subarachnoid  space,  and  it  appears  in  quantity  first 
around  the  veins  which  course  in  the  sulci  between  the  convolutions, 
thence  it  spreads  until  even  the  most  prominent  parts  of  convolutions 
may  be  covered.  There  may  be  pus  in  the  subdural  space  when  this  has 
been  wounded.  The  pia  mater  strips  off  much  more  readily  than  normal ; 
the  cortex  is  too  soft  and  often  pinkish,  the  white  substance  soft  and 
cedematous,  the  corp.  callosum  and  fornix  especially  tearing  easily  ;  the 
puncta  cruenta  are  large  and  numerous  in  early  stages,  but  not  after 
exudation  has  much  increased  the  intracranial  pressure.  The  cerebro- 
spinal fluid  is  turbid  and  much  increased.  The  vessels  entering  the 
cortex  are  surrounded  by  round  cells,  and  the  ganglion  cells  early  undergo 
granular  degeneration  (Huguenin  in  Ziemssen). 

As  compound  injuries,  or  the  points  at  which  injuries  are  compound, 
are  situate  more  often  in  the  vault  than  at  the  base,  traumatic  meningitis, 
starting  from  the  wound,  is  usually  more  marked  upon  the  convexity  of 
the  hemispheres  than  at  the  base,  contrasting  in  this,  among  other 
things,  with  tubercular  meningitis.  But  not  infrequently  the  inflamma- 
tion starts  from  a  compound  injury  of  the  base ;  and  then  it  does  not 
mount  much  upon  the  hemispheres,  but  extends  along  the  spinal  cord 
even  to  its  end,  the  exudation  being  curiously  limited  to  its  posterior 
freer  aspect. 
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The  symptoms  of  these  two  classes  of  cases  differ  in  so  much  as 
affection  of  one  motor  area  alone  or  chiefly  will  give  rise  to  unilateral 
symptoms,  which,  whilst  developing  rapidly,  may  exhibit  that  'march'  cha- 
racteristic of  spreading  cortical  lesions  ;  whilst  inflammation  about  the 
medulla  and  pons  causes  only  general  or  bilateral  symptoms  (except  of 
cranial  nerves),  and  especially  retraction  of  the  head,  with  the  character- 
istic boring  of  the  occiput  into  the  pillow.  It  is,  however,  common  for 
inflammation  to  affect  both  base  and  convexity,  to  be  pretty  equally 
distributed  on  the  latter  only,  or  to  be  very  irregular  and  patchy. 

As  to  time  of  onset :  primary  meningitis  almost  always  occurs  from 
the  second  to  fifth  day  ;  it  has  been  described  as  early  as  the  fourth  hour 
('  St.  Barth.  Hosp.  Kep.'  1875)  or  as  late  as  the  eighth  or  tenth  day. 
Secondary  meningitis  may  occur  during  this  time,  and  after  the  second 
week  meningitis  is  always  secondary  (Bergmann).  It  may  be  very  late 
in  connection  with  necrosed  fragments. 

Symptoms  of  meningitis  of  the  convexity. — First  stage,  that 
of  irritation.  The  onset  is  more  or  less  sudden,  marked  by  rise  of 
temperature,  which  is  usually  moderate  (100-102°  F.),  and  accompanied 
by  chills  but  rarely  by  a  rigor.  The  pulse  quickens,  and  is  at  first  tense 
and  hard.  Vomiting  may  occur  once  or  oftener ;  but  headache  starting 
from  the  neighbourhood  of  the  wound  and  becoming  very  severe  is  the 
chief  symptom.  It  causes  great  restlessness,  there  is  little  or  no  sleep, 
and  the  patient  tosses  about,  pressing  his  hands  to  his  head,  groaning  or 
crying  out  sharply,  and  often  grinding  his  teeth.  There  is  marked 
intolerance  of  light  and  noise.  The  eyes  are  bright,  the  pupils  small, 
equal,  and  at  first  react ;  but  their  movements  soon  become  sluggish. 
Optic  neuritis  is  commonly  present  and  may  be  most  marked  on  the  side 
of  the  wound.  The  head  is  hot,  the  great  arteries  beat  strongly,  the  face 
may  at  first  be  flushed,  but  is  usually  pale.  Attacks  of  clonic  spasms 
often  occur,  but  quite  as  often  there  are  none  ;  they  may  be  partial  and 
extending,  unilateral  or  general,  the  sides  being  equally  or  unequally 
affected  ;  there  may  be  but  one  attack  or  several,  and  usually  they  are 
quickly  followed  by  paralysis. 

So  far  the  symptoms  are  those  of  simple  acute  hyperemia,  such  as 
is  believed  to  occur  in  cases  of  simple  laceration  with  subdural  haemor- 
rhage, but  early  in  the  case  delirium,  quiet  or  violent,  has  set  in,  con- 
sciousness has  been  gradually  lost,  and  the  patient  now  lies  in  a  state 
of  stupor. 

In  the  second  stage  this  stupor  deepens  until  the  patient  is  insen- 
sible, and  lies  quite  still  with  all  the  muscles  lax ;  the  pupils  dilated 
and  motionless ;  the  temperature  either  subnormal  or  high  ;  pulse  very 
frequent,  small,  and  irregular;  respiration  superficial,  irregular,  and 
gradually  failing.  Before  this  state  is  reached  it  is  often  evident  that 
the  side  opposite  to  the  wound,  or  certain  parts  of  that  side,  are  para- 
lysed ;  often,  but  by  no  means  necessarily,  they  have  been  convulsed, 
and  spasms  may  at  first  alternate  with  paralysis.  It  is  common  for  the 
pupils  to  be  unequal  in  the  middle  period,  that  on  the  most  affected  side 
being  the  larger.  The  temperature  may  not  rise  at  all,  but  be  subnormal 
rather,  and  the  failure  of  pulse  and  respiration  is  gradual. 

The  great  majority  of  cases  die  in  less  than  a  week. 

Symptoms  of  basic  meningitis. — At  first  symptoms  of  hyper- 
emia with  delirium,  fever,  and  loss  of  consciousness  occur  later  than 
where  the  convexity  is  affected.  Betraction  of  the  head  and  rigidity  of 
the  neck -muscles  appear  early.  Convulsions,  if  they  occur,  and  paralyses 
are  general,  unless  a  nerve  has  been  injured  by  the  fracture,  when  the 
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symptoms  will  be  early.  Paralysis  of  one  or  more  cranial  nerves  from 
neuritis,  leading  to  squint  or  other  symptom,  is  common  ;  yet  often 
nerves  are  unaffected  though  surrounded  by  pus. 

Prognosis. — Once  the  disease  has  passed  beyond  the  stage  attribut- 
able to  simple  hyperemia,  it  is  probably  invariably  fatal. 

Diagnosis. — The  paralysis  of  meningitis  is  easily  distinguished  by 
the  time  of  onset  from  the  primary  paralysis,  which  characterises  com- 
pression or  laceration  of  a  motor  centre  by  bone,  blood,  or  other  agent. 
But  the  diagnosis  from  hyperemia  and  oedema,  spreading  concentrically 
round  a  contusion,  is  often  at  first  impossible. 

The  diagnosis  is  difficult  also  in  cases  in  which  consciousness  has 
not  been  recovered  after  the  injury  before  the  onset  of  meningitis,  as  in 
cases  of  prolonged  concussion,  in  which  any  signs  of  irritation  may  be 
regarded  as  reactionary ;  or  in  cases  of  subdural  haemorrhage  in  which 
rise  of  temperature  may  be  due  to  absorption  of  extravasated  blood,  and 
attacks  of  congestion  are  common  (p.  424). 

The  disease  is  very  variable  :  thus  the  temperature  may  be  little 
affected  or  subnormal ;  the  first  symptoms  may  be  convulsions  with  loss 
■of  consciousness,  or  a  cortical  paralysis  may  appear  and  spread  from  day 
to  day.  Meningitis  at  its  onset  is  distinguished  from  pyaemia  by  the 
absence  of  rigors  and  characteristic  temperature. 

Treatment. — At  present  there  is  none  other  than  prophylactic,  and 
this  is  summed  up  in  '  asepsis.'  Hutchinson  recommends  energetic 
mercurial  inunction ;  Bergmann  (loc.  cit.  p.  506)  has  several  times 
t  touched  the  mouth  '  in  twenty-four  hours,  but  he  did  not  cure  his 
cases. 

Whether  we  shall  be  able  to  diagnose  suitable  cases  sufficiently  early 
and  certainly  to  treat  them  as  we  should  similar  inflammations  elsewhere, 
even  of  the  peritoneum,  by  antiseptic  incisions  into  the  subarachnoid 
space  through  several  trephine  openings  placed  round  the  wound,  rests 
with  the  future. 

Intracranial  abscess. 

Circumscribed  collections  of  pus  may  form  between  the  dura  mater 
and  the  bone,  or  in  the  substance  of  the  brain. 

Subcranial  suppuration  was  regarded  as  a  not  uncommon  result  of 
injuries  to  the  skull  by  Pott,  who  gave  as  its  symptoms  :  the  occurrence 
of  rigors  some  days  or  weeks  after  a  head-injury,  followed  more  or  less 
quickly  by  coma  ;  the  formation  of  a  '  puffy  swelling '  of  the  scalp  at 
the  point  struck  if  there  is  no  wound,  or,  if  there  be  one,  it  becomes 
pale,  smooth,  and  ceases  to  discharge,  and  the  pericranium  separates, 
leaving  the  bone  yellow  and  tending  to  dry.  But  in  the  great  majority 
of  cases  these  symptoms  result  from  osteomyelitis,  necrosis,  and  menin- 
gitis, or  perhaps  cerebral  abscess — the  formation  of  pus  beneath  the  bone 
being  quite  exceptional  (Bergmann).  Of  seven  consecutive  cases  with 
the  above  symptoms  trephined  at  St.  George's,  pus  was  found  beneath 
the  bone  in  one  only,  and  in  this  the  dura  had  been  separated  by  blood. 

Cerebral  abscess. — More  frequently,  though  still  rarely,  abscesses 
iorm  in  the  brain,  either  superficially  or  well  beneath  its  surface. 

Causes. — Cerebral  abscess  rarely  arises  without  a  discoverable  cause. 
The  most  common  is  suppurative  otitis  media,  which  sometimes  causes 
•caries  or  necrosis  of  the  petrous  abscess  beneath,  and  adhesion  of  the 
dura  mater  to  the  temporo-sphenoidal  lobe  or  cerebellum,  and  spread  of 
inflammation  by  continuity  to  these  parts  ;  or  the  dura  over  the  petrous 
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being  healthy,  the  abscess  is  due  to  infective  thrombosis  of  veins 
from  the  ear  to  the  brain  or  cerebral  sinuses.  It  is  said  that  an  otitis 
which  has  not  led  to  perforation  of  the  membrane  may  cause  cerebral 
abscess,  so  hearing  must  be  carefully  tested  (Fagge). 

Chronic  rhinitis,  leading  to  disease  of  the  ethmoid,  is  a  much  less 
common  cause.  Caries  or  necrosis  of  any  part  of  the  skull,  whether 
induced  by  injury  or  by  disease,  may  act  similarly. 

Pycemia  is  a  rather  common  cause,  usually  giving  rise  to  multiple 
abscesses. 

Sir  W.  Gull  described  certain  cerebral  abscesses  as  secondary  to  some 
ulcerative  disease  of  lung,  bronchiectasis  with  putrid  secretion  being 
the  most  common.  Septic  embolism  from  a  pulmonary  vein  is  regarded 
as  the  pathology,  and  there  is  usually  more  than  one  abscess. 

Injury. — An  injury  which  is  followed  by  cerebral  abscess  has  almost 
always  caused  a  wound  of  the  soft  parts,  and  often  contusion  or  fracture 
of  the  bone.  Bergmann  states  that  he  can  find  references  to  only  six 
cases  attributed  to  simple  injury,  and  of  these  some,  at  least,  are  un- 
certain. Again,  very  rarely  an  abscess  forms  in  the  hemisphere  of  the 
side  opposite  to  that  struck  (Erichsen,  vol.  i.  p.  710),  a  fact  difficult  to 
understand,  as  traumatic  intracerebral  haemorrhages  are  so  rare. 

Usually  the  abscess  is  on  the  side  of  the  injury,  but  it  may  seem  to 
have  no  relation  or  direct  vascular  or  nervous  connection  with  the  point 
struck. 

Some  traumatic  abscesses  are  primary,  others  secondary  to  some 
infective  wound-disease,  especially  infective  thrombosis.  Among  the 
primary  are  certain  cases  of  diffuse  septic  softening  with  central  suppu- 
ration, which  start  at  once  from  extensive  compound  laceration  such  as 
are  common  in  war  ;  they  are  always  coupled  with  meningitis.  Again, 
an  acute  circumscribed  abscess  is  not  uncommonly  found  in  cases  of 
death  from  meningitis  in  the  second  or  third  week.  Whether  the 
meningitis  is  primary  is  doubtful,  but  the  two  are  almost  always  asso- 
ciated. Sometimes,  however,  a  bullet  track  or  a  punctured  wound  will 
drain  well  for  a  time  through  the  opening  in  the  skull,  the  visceral 
and  parietal  membranes  adhere  and  meningitis  does  not  occur.  After 
perhaps  months  drainage  becomes  insufficient,  bagging  occurs,  and  sym- 
ptoms arise,  perhaps  to  subside  as  pus  bursts  out  afresh.  This  late 
traumatic  abscess  is  due  directly  to  the  injury  ;  but  more  commonly 
such  abscesses  are  secondary  to  infection  from  a  wound  travelling  along 
veins,  lymphatics,  or  nerves. 

morbid  anatomy. — After  an  existence  of  six  weeks  (Meyer)  we 
may  expect  to  find  an  abscess  encapsuled,  but  it  may  not  be  so  after 
years.  The  pus  is  greenish,  acid  at  first,  mucous  and  alkaline  when  old ; 
often  very  offensive  when  secondary  to  disease  of  bone. 

Abscesses  may  occur  anywhere  in  the  brain,  but  are  most  common 
in  the  temporo-sphenoidal  and  cerebellar  lobes,  because  these  parts  are 
infected  from  the  middle  ear  (anterior  or  posterior  surface  of  petrous). 
They  are  often  as  large  as  a  pigeon's  or  hen's  egg,  and  may  occupy  the 
greater  part  of  a  hemisphere.  They  may  be  single  or  multiple,  pyaemia 
and  lung-disease  being  the  causes  of  the  latter,  though  sometimes  two 
or  three  abscesses  close  together,  or  one  in  the  temporo-sphenoidal  lobe 
and  another  in  the  cerebellum,  may  result  from  middle  ear  disease. 
They  may  last  from  a  few  weeks  to,  it  is  said,  26  years. 

Sometimes  it  is  not  evident,  post  mortem,  to  what  the  fatal  symptoms 
were  due ;  often  meningitis  is  excited  by  the  abscess  coming  to  the  sur- 
face and  even  bursting  there,  though  much  more  often  it  bursts  into  the 
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ventricle.  A  sinus  may  be  found  by  which  a  cerebral  abscess  has 
drained  through  a  wound  in  the  bone. 

Symptoms. — These  are  very  variable,  and  there  is  not  the  slightest 
doubt  but  that  most  abscesses  are  latent  throughout  much  of  their 
course.  Their  slow  increase  allows  surrounding  conducting  structures  to 
move  aside  without  loss  of  conducting  power,  and  in  this  way  Bergmann 
(loc.  cit.  p.  107)  seeks  to  explain  a  remarkable  case  in  which  the  abscess 
ran  a  two  months'  course ;  only  two  days  before  death  headache  and  nausea 
appeared,  then  drowsines,  deepening  into  coma,  with  slow  pulse.  The 
abscess  occupied  nearly  all  the  right  hemisphere,  and  had  burst  into  the 
ventricle.  One  can,  however,  scarcely  believe  that  the  fibres  of  the 
white  subtance  were  simply  pushed  aside  to  make  room  for  so  large  a 
collection  of  pus,  as  the  rise  of  pressure  would  soon  have  caused  coma  : 
yet  it  is  very  difficult  to  see  how  otherwise  the  absence  of  motor  sym- 
ptoms is  to  be  accounted  for,  unless  upon  Hughlings  Jackson's  view  that 
both  sides  of  the  body  are  represented  in  each  hemisphere. 

Acute  traumatic  abscesses  being  almost  always  accompanied  by  men- 
ingitis, their  differential  diagnosis  is  impossible,  and  treatment  is  of  no 
avail.  In  chronic  cases  it  is  sometimes  very  difficult  to  be  sure  that 
meningitis  has  not  supervened  when  the  patient  is  seen. 

"When  a  chronic  cerebral  abscess  results  from  injury,  there  is  a  clear 
interval  or  period  of  latency  between  the  primary  symptoms  of  the  injury 
and  those  of  the  abscess  which  quickly  (the  majority  within  14  days) 
end  in  death.  The  period  of  latency  may  be  a  week,  is  usually  several 
weeks,  and  may  apparently  be  many  years.  It  is  occupied  with  the 
origin  and  growth  of  the  abscess ;  but  when  this  affects  the  cortex  of  the 
motor  area,  or  irritates  or  destroys  fibres  of  the  motor  tract,  from  the 
first  some  localising  symptoms  will  be  present  throughout,  and  there  is 
no  period  of  real  latency. 

Following  this  period  vague  symptoms  may  be  noted,  such  as  loss  of 
memory,  change  of  disposition,  rapid  emaciation  ;  the  pulse  may  become 
very  slow,  and  double  optic  neuritis  is  common  ;  with  rr.  alaise  there  may  be 
bouts  of  fever,  perhaps  with  rigors,  which  may  be  so  regularly  repeated  as 
to  simulate  ague  ;  epileptiform  seizures  may  constitute  the  first,  and  for 
some  time  (two  years  in  one  case)  the  only,  symptoms  of  abscess.  But 
much  more  constant  than  any  of  these  is  pain,  sometimes  agonising, 
and  usually  continuous  ;  sometimes  corresponding  to  the  seat  of  abscess, 
again  being  most  misleading.  Trigeminal  neuralgia  may  be  due  to  abscess. 

In  a  certain  number  of  cases  monospasms  and  monoplegias,  like 
those  which  occur  as  primary  symptoms  of  injuries  of  the  motor 
area,  or  hemiplegia  or  aphasia  occur  to  localise  the  abscess.  It  will  be 
remembered,  however,  that  yellow  softening  may  spread  from  centre  to 
centre  in  the  cortex,  causing  exactly  similar  late  paralysis  (p.  432)  ; 
fever,  and  perhaps  rigors,  will  point  to  abscess. 

When  there  is  a  scalp  wound,  it  often  assumes  the  appearance 
described  by  Pott,  when  pus  lies  in  the  brain  beneath  it ;  but  septic 
meningitis  may  produce  similar  change.  Sooner  or  later  the  final 
symptoms  set  in,  and  quickly  end  in  death  from  coma,  with  symptoms  of 
compression  (p.  420).  This  may  be  ushered  in  by  a  severe  convulsion 
during  which  consciousness  is  lost  once  for  all,  or  violent  delirium  may 
occur  and  subside  into  deepening  stupor.  Sometimes  symptoms  of 
this  kind  form  the  first  and  last  indication  of  cerebral  abscess. 

Diagnosis. — This  includes  the  recognition  of  pus  and  its  localisation, 
I  both  of  which  are  often  impossible.  But  when,  after  attacks  of  fever,, 
and  perhaps  rigors,  with  more  or  less  constant  headache,  epileptiform 
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convulsions  (general  or  having  a  march  pointing  to  a  cortical  lesion)  are 
followed  by  paralysis  on  the  side  opposite  to  the  wound,  abscess  so  placed 
as  to  compress  or  destroy  the  centres  of  the  paralysed  muscles  is  most 
probable.  The  presence  of  one  of  the  causes  of  abscess  is  very  important. 

Not  uncommonly  escape  of  pus  through  a  wound  in  the  bone  has 
led  to  trejDhining. 

Treatment. — When  the  abscess  can  be  localised,  trephining  and 
evacuation  of  the  pus  is  the  proper  treatment.  As  a  preliminary  pre- 
caution Maas  has  proposed  to  make  an  exploratory  puncture  through 
the  bone  with  a  hollow  drill. 

On  removing  a  circle  of  bone  pus  .may  be  found  beneath  it ;  or  the 
dura  may  be  torn,  pierced  by  fragments,  and  on  removing  these  pus  may 
escape  from  the  brain  ;  or  healthy  dura  may  bulge  into  the  wound.  If  it 
does  not  pulsate  it  should  be  opened,  for  an  abscess  probably  lies  beneath  ; 
and  this  is  fairly  certain  should  the  dura  appear  inflamed  or  show  a 
raised  central  yellow  spot  (Bergmann).  But  pus  may  lie  beneath  it  in 
the  absence  of  all  these  signs.  Palpation  is  useless.  In  case  of  doubt 
several  punctures  in  various  directions  may  be  made  with  a  small 
aspirator  needle,  only  slight  suction  being  made  and  no  lateral  movement 
of  the  needle  being  permitted.  If  pus  is  found,  pass  a  bistoury,  or, 
better,  a  pair  of  sinus  forceps  along  the  needle  and  open  the  blades. 
The  pus  squirts  out  forcibly,  as  a  rule,  and  if  near  the  ventricle  the 
fluid  in  the  latter  may  burst  into  the  empty  cavity,  and  diffuse  meningitis 
will  probably  result.  A  tube  should  be  placed  in  the  cavity  and  the 
abscess  treated  as  usual.    Hernia  cerebri  (p.  416)  may  follow. 

After-effects  of  injuries  to  the  head. 

Traumatic  epilepsy. — Certain  cases  of  this  class  fall  into  the 

hands  of  the  surgeon — those  namely  which  seem  to  be  connected  with 
injuries  of  the  head  or  of  injuries  of  peripheral  nerves. 

In  783  cases  of  epilepsy  Echeverria  found  63  of  traumatic  origin. 
(1)  In  some  cases  of  epilepsy  the  aura  starts  from  a  tender  peripheral 
scar,  pressure  upon  which  may  excite  the  fit  ;  a  scar  of  this  kind  may 
result  from  a  wound  of  the  scalp  ;  (2)  Contused  skull  may  thicken  from 
inflammation,  or  depressed  fragments  may  press  upon  the  dura  and 
brain  ;  (3)  The  dura  mater  may  become  thickened  and  adherent  to  the 
brain-surface  as  a  result  of  injury  ;  or  (4)  some  irritant  condition  of  the 
cortex  may  be  established.  As  a  rule  fits  do  not  appear  for  some  time, 
perhaps  years,  after  an  injury. 

Symptoms. — These  are  remarkable  only  when  the  irritation  affects 
the  motor  area  :  we  then  find  that  the  fits  begin  on,  or  are  confined  to, 
one  side  of  the  body ;  that  the  muscles  of  one  part,  e.g.  the  hand  or  foot, 
are  always  first  affected,  and  that  the  spasm  spreads  as  described  at 
p.  436.  The  group  of  muscles  first  convulsed  indicates  the  point  of  the 
brain-surface  which  is  most  irritated.  In  the  more  limited  and  shorter 
convulsions  consciousness  is  not  lost.  After  these  fits  there  is  a 
tendency  to  paralysis  or  paresis  of  the  muscles  concerned,  chiefly  of 
those  corresponding  to  the  irritated  centre.  These  cases  are  spoken  of 
as  cortical  or  Jackson's  (Hughlings)  epilepsy. 

Treatment.— Superficial  scars  may  be  removed  or  dissected  up 
(Bryant)  in  such  a  manner  as  to  divide  all  sensory  nerves  going  to  them. 
When  any  considerable  nerve -trunk  is  involved  in  a  scar,  and  neuralgia 
is  excited,  it  should  be  stretched.  When  bone  which  has  been  injured 
is  suspected,  on  account  of  tenderness  or  from  the  march  of  the  spasm, 
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as  the  cause,  it  should  be  removed  by  trephining.  Considerable  success 
has  followed  the  operation,  but  the  statistics  include  many  cases  observed 
for  only  short  periods. 

Other  late  effects  of  head-injury  occur  :  various  mental  and  moral 
changes,  sometimes  amounting  to  insanity  and  paralysis  of  various- 
kinds,  motor  or  sensory. 

The  operations  of  trephining  and  elevation  of  bone. 

Indications. — 1.  Simple  depressed  fractures,  with  symptoms  of 
compression  or  laceration.  2.  Compound  depressed  fractures,  and  all 
punctured  and  incised  fractures.  3.  Penetration  of  foreign  bodies  into 
the  skull.  4.  Subcranial  haemorrhage  causing  compression.  5.  Abscess. 
6.  Traumatic  epilepsy.  7.  Cortical  tumour.  A  large-crowned  trephine 
should  always  be  used  for  indications  3  to  7. 

Method.— Expose  the  bone  by  a  V-,  H-,  T-shaped  or  crucial  cut,  so 
planned  that  the  spot  at  which  it  is  desired  to  trephine  will  be  well 
exposed ;  carry  the  cuts  right  down  to  bone,  and  with  an  elevator  raise 
the  periosteum  and  flaps  together.  Stop  all  bleeding.  Now  cause  the 
centre-pin  of  the  trephine  to  project  T\.th  inch,  and  fix  it  firmly.  Place 
the  pin  on  the  centre  of  the  disc  of  bone  to  be  removed,  e.g.  exactly  over 
the  meningeal  artery  (p.  428),  and  bore  it  into  the  skull  by  alternate  move- 
ments of  pro-  and  supination  ;  soon  the  crown  will  have  cut  a  groove 
for  itself,  and  then  the  pin  should  be  at  once  withdrawn  and  fixed  up. 
Working  on  through  diploe,  if  any  is  present,  the  sawdust  is  bloody  and 
progress  fairly  easy.  As  the  inner  table  is  approached  the  surgeon  stops 
frequently,  brushes  away  the  dust,  and  feels  round  the  groove  with  a 
toothpick  for  any  indication  that  the  bone  is  penetrated  at  one  point ; 
sometimes  the  bone  is  cut  through  in  one  place  long  before  it  is 
separated  elsewhere,  and  then  the  crown  must  bear  only  on  the  latter 
part.  Towards  the  end  an  occasional  slight  side  to  side  movement  of 
the  trephine  will  ultimately  crack  through  the  inner  table,  and  the  disc 
may  then  be  removed  with  forceps.  Throughout  the  sawing  the  fore- 
finger rests  on  the  side  of  the  crown  almost  touching  the  bone,  so  as  to 
prevent  the  possibility  of  any  sudden  jerk  into  the  skull,  and  pressure 
must  be  lightened  as  the  inner  table  is  neared.  The  smallest  piece  of 
bone  a  trephine  will  cut  out  is  necessarily  somewhat  larger  than  its 
half  circumference.  The  thin  spots  of  the  skull  must  be  remembered  ; 
also  the  facts  that  skulls  vary  very  greatly  in  thickness,  and  that  diploe 
absent  in  children  and  often  replaced  by  compact  tissue  in  old  age. 
is  advised  to  operate  always  as  though  the  skull  in  question  were  the 
thinnest  known.  The  work  with  the  hand-trephine  is  very  fatiguing  ;  a 
trephine  worked  by  a  carpenter's  brace  cuts  much  more  easily  and 
quickly,  but  requires  great  care. 

When  the  disc  of  bone  has  been  removed,  and  splinters  extracted  or 
pus  or  blood  evacuated,  the  flaps  are  laid  down  again,  sewn  together^ 
free  downward  drainage  being  provided.    Asepsis  is  all-important.  The 
aperture  does  not  fill  up  with  bone  as  a  rule,  but  a  very  firm  scar  forms. 
Macewen  breaks  the  disc  of  bone  into  pieces  with  a  chisel  and  replaces 
it,  leaving  gaps  for  drainage.  In  2  of  11  cases  one  or  two  fragments  died. 
In  Germany  a  chisel  and  mallet  are  preferred  to  the  trephine  by  many, 
he  chisel  is  less  liable  than  the  saw  to  cause  necrosis  and  those  portions 
f  bone  alone  which  it  is  wished  to  remove  can  be  acted  upon. 

Sometimes  an  overhanging  fragment  beneath  which  bone  is  depressed 
an  be  removed  by  sawing  through  it  with  Hey's  saw,  but  whenever 
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there  is  an  aperture  large  enough  to  admit  a  blade  of  the  gouge  forceps, 
no  instrument  is  so  convenient  for  enlarging  it. 

Results.— Of  709  cases  nearly  50  per  cent,  died  (Bluhm).  But 
older  statistics  are  of  little  value  now,  and  modern  are  not  yet  forth- 
coming. Volkmann  has  antiseptically  trephined  eight  cases  for  fracture 
with  one  death  (fractured  base),  and  of  fourteen  cases  in  which  the  skull 
was  opened  for  non-traumatic  causes  three  died  (entry  of  air  into  sinus 
and  meningitis  from  fracture  of  base).  Bergmann  reports  six  cases  of 
trephining  for  diseased  bone,  all  successful  (p.  552).  Of  17  cases  (14 
trephinings  and  3  elevations)  Macewen  lost  3,  but  no  death  could  be 
attributed  to  the  trephining ;  in  the  14  successful  cases  no  untoward 
symptom  occurred  ('  Lancet,'  May  23,  1885). 

Malformation  of  the  head. 

Meningocele  and  encephalocele. — These  terms  imply  a  con- 
genital hernial  protrusion,  either  of  the  cerebral  meninges  or  of  these 
with  a  portion  of  the  brain.  They  occur  at  special  seats ;  the  occipital 
region  (just  above  the  foramen  magnum,  through  the  middle  of  the 
bone,  or  at  the  post,  fontanelle)  is  by  far  the  commonest ;  others  are  the 
glabella  and  much  more  rarely  the  ant.  fontanelle  and  the  inf.  angles  of 
parietal ;  most  rarely,  through  the  sphenoid  into  the  nasopharynx. 

Symptoms. — The  swellings  may  be  as  large  as  a  pea  or  larger  than 
the  child's  head  (occipital) ;  they  are  covered  by  normal  skin  and  pulsate 
with  the  brain,  unless  the  opening  in  the  skull  is  very  narrow ;  pressure 
on  pulsating  tumours  will  cause  reduction  of  part  of  contents,  and,  if 
pushed,  loss  of  consciousness  and  convulsions.  A  small  meningocele,  e.g. 
frontal,  may  be  non-pulsating  and  irreducible.  When  very  lax  a  mass 
of  brain  may  be  felt,  otherwise  the  diagnosis  of  meningocele  from 
encephalocele  cannot  be  made— unless  the  electric  light  gave  a  shadow. 
In  occipital  cases  the  cerebellum  and  corpora  quadrigemina  are  the  most 
likely  parts  of  the  brain  to  lie  in  the  sac. 

Most  children  with  these  malformations  die  during  or  soon  after 
birth,  at  least  when  the  swelling  is  of  any  size.  Very  rarely  in  those 
that  live  the  bones  close,  and  cut  off  the  sac  from  its  communication 
with  the  interior. 

Treatment  is  required  only  for  large  increasing  hernia,  in  which 
sloughing  would  ultimately  occur.  Ligature  at  the  root  has  scarcely  a 
success  to  its  credit ;  puncture  and  injection,  as  for  spina  bifida  (q.  v.)  is 
somewhat  more  promising  ;  removal  of  the  sac  and  careful  suture  of  its 
edges  is  the  final  resource.    In  any  case  the  prognosis  is  very  bad. 

Diseases  of  the  head. 

Inflammations  of  the  scalp. — During  childhood  scrofulous  pustular 
eczema  is  very  common,  and  also  sores  due  apparently  to  the  irritation 
of  pediculi  which  so  frequently  infest  the  heads  of  young  children.  They 
should  be  at  once  treated  by  softening  the  scabs  with  a  poultice,  picking 
them  off,  and  applying  boracic  or  salicylic  ointment,  or  ung.  hydrarg. 
amm.  dil.  for  small  surfaces,  hair  having  been  freely,  or  in  the  case  of 
lice,  entirely  removed.  If  unchecked  these  lesions  lead  to  abscess  in  the 
substance  of  the  scalp,  and  especially  in  and  around  the  occipital  glands. 

Diffuse  cellulitis  with  sub -aponeurotic  suppuration  is  chiefly  a  com- 
plication of  wounds,  and  so  is  erysipelas,  which  may,  however,  spread  to 
the  scalp  from  neighbouring  parts.    The  diagnosis  between  the  two  rests 
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chiefly  upon  the  limitation  of  the  subaponeurotic  inflammation  by  the 
attachments  to  bone  of  the  occipito-frontalis,  whilst  erysipelas  will  pro- 
bably pass  over  these ;  the  rash  of  the  latter  is  often  atypical  upon  the 
scalp.    Their  treatment  is  very  similar. 

Sinuses  in  the  frontal  region  may  be  very  troublesome  and  require 
fixation  of  the  occipito-frontalis  by  strapping. 

Inflammations  of  the  bones. — Blows  may  cause  any  stage  of 
'periostitis  up  to  suppuration,  with  or  without  necrosis.  Congenital 
syphilis  leads  to  nodes  in  infants  (p.  88),  not  to  be  confounded 
with  thickened  growing  edges  of  bones  in  rickets  ;  and  the  acquired 
disease,  usually  in  its  later  stage,  frequently  causes  gummatous  perios- 
titis of  the  vault,  too  often  resulting  in  necrosis.  Often  there  is  a 
chaplet  of  offensive  ulcers  round  the  head,  each  one  floored  by  dead 
bone.  The  sequestra  are  extremely  long  (years)  in  separating,  perhaps 
because  of  slow  spread  of  necrosis  at  the  margin  ;  they  may  include  the 
whole  thickness  or  only  the  outer  table.  They  must  be  left  until  nature 
has  well  marked  out  their  limits,  and  almost  or  quite  freed  them. 

A  tubercular,  often  perforating,  caries  of  the  vault  is  described ;  it  is 
rare,  and  should  be  treated  by  removal  of  all  disease  with  the  chisel  and 
mallet. 

Tumours  of  scalp  and  bones. — Most  varieties  occur,  but  few  are 
common.  There  is  a  diffuse  hypertrophy  of  part  of  the  scalp,  usually 
extending  to  one  side  of  the  face — molluscum  fibrosum,  but  ordinary 
fibroma,  except  of  the  basilar  process  of  the  occipital,  is  rare ;  a 
pedunculated  fibro-lipoma  is  sometimes  seen.  I  have  removed  a  lipoma 
from  the  forehead.  Ivory  osteoma  may  be  multiple,  and  is  sessile  and 
fixed  to  bone  ;  sometimes  they  grow  into  the  orbit  from  the  roof.  Ncevus 
is  very  common  in  the  scalp,  and  this  is  the  special  seat  of  the  somewhat 
rare  cirsoid  aneurysm  (p.  359).  Sebaceous  cysts  (p.  190)  are  very  common 
after  middle  age,  the  scalp  being  their  special  seat.  They  are  very  often 
multiple  and  give  no  trouble  ;  rarely  one  suppurates,  leaving  a  chronic 
ulcer  with  irregular  base  and  thick  everted  edges,  which  may  actually 
become  epitheliomatous.  Dermoid  cysts  (congenital)  are  fairly  common 
at  the  upper  outer  angle  of  the  orbit ;  they  occur  also  behind  the  ear  and 
over  the  anterior  fontanelle.  Here  they  may  be  mistaken  for  a  menin- 
gocele cut  off  from  the  cranial  cavity.  The  removal  of  the  more  usual 
cyst  near  the  ext.  ang.  process  of  the  frontal  may  be  difficult  on  account 
of  processes  running  far  back  into  the  orbit  and  free  bleeding,  and  it  has 
been  known  to  penetrate  the  skull ;  therefore,  it  should  not  be  undertaken 
lightly. 

Meningocele  cut  off  from  the  interior,  and  a  collection  of  serum  left 
by  ha3inatomata  are  other  '  cysts  '  which  may  be  met  with  here. 

Primary  sarcoma  of  the  scalp  is  very  rare ;  but  it  occurs  sometimes 
in  the  bones  and  in  the  dura  mater,  either  growing  outwards  and 
involving  the  bone,  or  inwards  and  involving  the  brain.  If,  in  the  latter 
case,  the  motor  area  is  pressed  upon,  symptoms  will  soon  appear.  In 
their  early  stage,  sarcoma  of  the  bones  may  be  removed  with  the  chisel 
and  mallet,  and  deeper  structures,  including  brain,  may  be  attacked  if 
necessary  ;  but  recurrence  is  very  probable.  Epithelioma  is  uncommon 
in  the  scalp,  and  generally  begins  in  an  ulcerated  cyst ;  rodent  ulcer  may 
extend  from  the  face  on  to  the  scalp ;  either  may  affect  bone  and  even 

j  brain.    Secondary  sarcomata  and  cancers  may  occur  in  the  skull. 

i      Diseases  of  the  brain  and  its  membranes. — Hydrocephalus. 

\  The   surgeon   is    occasionally   asked   to   tap    the  lateral  ventricle 

i  {Paracentesis  capitis)  in  cases  of  this  disease.    Introduce  an  aspirator 


448 


TUMOURS  OF  THE  BRAIN 


needle,  about  2  mm.  diameter,  through  one  of  the  lateral  angles  of  the 
anterior  fontanelle,  away  from  the  line  of  the  frontal  sinus ;  after  it  has 
entered  an  inch,  gently  raise  the  piston  of  the  syringe,  and  if  no  fluid 
comes,  push  the  needle  cautiously  on  ;  mark  for  future  guidance  the 
depth  at  which  fluid  issues.  The  piston  may  now  be  very  slowly  drawn 
up  or  syphon  action  may  be  used  (p.  52),  pressure  being  maintained 
upon  the  parietals ;  these  bones  may  be  caused  to  overlap,  but  there  is 
no  advantage  in  withdrawing  so  much  fluid.  The  object  is  simply  to 
relieve  tension,  not  to  empty  the  ventricles ;  several  ounces  always  re- 
main in  these  cavities  after  the  most  complete  aspiration  possible.  A 
flannel  capelline  bandage  should  be  applied  after  the  operation. 

There  is  little  danger  in  the  operation,  which  may  be  repeated  when- 
ever tensive  pain  renders  the  child  cross  and  restless.  As  a  rule  the 
fluid  is  yellow,  not  nearly  so  limpid  as  cerebrospinal  fluid,  and  contains 
a  large  quantity  of  albumen,  being  of  inflammatory  origin  ;  but  cases  of 
distension  due  to  yielding  of  an  unduly  soft  skull  under  normal  pressure 
(Huguenin),  or  to  general  or  partial  atrophy  of  the  brain,  contain  a  fluid 
very  like  that  normal  to  the  part. 

Tumours  of  the  brain.— Dr.  Hughes  Bennett  having  diagnosed  in 
a  certain  man  the  presence  of  a  tumour  (glioma)  in  the  middle  of  the 
ascending  parietal,  extending  across  the  fissure  of  Eolando  into  the  upper 
half  of  the  ascending  frontal  convolutions,  and  the  history  and  ill- 
success  of  treatment  showing  that  it  was  not  a  gumma,  B.  J.  Godlee 
trephined  the  skull  freely  over  the  suspected  area  and  opened  the  dura  ;  an 
incision  into  the  ascending  parietal  came  upon  the  tumour  almost 
immediately.  It  was  enucleated  with  a  steel  spatula  capable  of  being 
bent  into  any  shape.  Free,  general  oozing  was  checked  by  the  galvano- 
cautery,  but  Godlee  subsequently  stated  that  it  would  probably  have 
stopped  of  itself ;  the  cavity  was  drained.  The  patient  was  quite 
relieved  of  pain  and  other  symptoms  ;  but  almost  complete  paralysis  of 
the  arm  was  rendered  complete.  The  wound  became  septic  on  the  third 
day,  a  large  hernia  cerebri  formed  and  was  shaved  off  twice  or  thrice, 
but  recurred  persistently ;  ultimately  meningitis  spread  from  the  wound 
to  the  base,  and  death  occurred  a  month  after  the  operation.  Sepsis- 
was  attributed  to  imperfect  cleansing  of  the  scalp,  and  the  hope  is 
justified  that,  next  time,  it  will  be  avoided,  and  that  the  success,  so 
distinctly  promised  in  the  first  days  after  the  operation  in  the  above  case,, 
will  be  attained  (see  '  Trans.  Med.  Chi.,'  1885,  p.  243.)  Macewen  had 
previously  localised  by  its  symptoms  an  abscess  in  the  base  of  the  third 
frontal,  and  had  trephined  over  and  opened  it  post  mortem. 

The  chief  tumours  of  the  brain  are  myxoma,  glioma,  and  sarcoma 
(all  kinds) — closely  allied  forms— of  which  the  latter  grows  most  rapidly 
and  tends  to  generalise.    The  first  and  last  often  start  in  the  meninges. 

The  symptoms  are  most  variable,  according  to  the  seat,  size,  rate  of 
growth,  and  nature  of  the  tumour  ;  they  are  necessarily  those  of  abscess 
(p.  443),  without  fever  or  rigors,  and  without  any  of  the  special  causes 
of  abscess  except  as  a  coincidence.  On  the  convexity  which  is  alone 
accessible  to  the  surgeon,  only  primary  affection  of  the  motor  area  will 
enable  the  seat  of  the  growth  to  be  recognised.  Thus  in  Bennett's  case 
frequent  twitching  of  the  left  side  of  the  tongue  and  angle  of  _  the 
mouth  without  loss  of  consciousness,  was  followed  by  general  convulsions, 
beginning  on  the  left  side  of  the  face  and  accompanied  by  unconscious- 
ness. The  local  fits  occurred  daily,  the  general  once  a  month.  After 
3£  years,  twitchings  of  the  left  fingers  and  arm  without  loss  of  con- 
sciousness began  to  alternate  with  the  facial  twitchings ;  rarely  they 
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occurred  together.  Soon  paresis  and  ultimately  paralysis  of  fingers, 
hand  and  forearm  ensued,  with  weakness  of  the  shoulder ;  and  finally 
twitching  spread  to  the  leg,  and  this  became  weak.  The  patient  suffered 
from  severe  paroxysmal  vertical  headache,  frequent  vomiting  without 
cause,  and  double  optic  neuritis,  worse  on  the  right  side,  yet  could  read 
well ;  sensation  was  everywhere  normal.  A  reference  to  Fig.  164  will 
show  why  the  disease  was  localised  as  above  stated  :  the  growth  was  sup- 
posed to  irritate  or  compress  the  facial,  tongue,  and  arm  centres. 


CHAPTER  XXXIII. 

INJURIES  AND  DISEASES  OF  THE  SPINE  AND  SPINAL  CORD. 

Injuries. 

Concussion  of  the  spinal  cord. — It  has  long  been  the  custom  to 
explain  by  concussion  of  the  cord  a  number  of  very  obscure  symptoms 
arising  after  railway  and  other  severe  accidents  in  which  there  has  been 
no  evidence  of  fracture  or  dislocation  of  the  spine.  Of  late  years  the 
truth  of  this  explanation  has  been  called  in  question,  and  chiefly  by  Mr. 
Herbert  Page  ('  Injuries  of  the  Spine  and  Spinal  Cord  without  apparent 
Mechanical  Lesion '). 

We  must,  therefore,  consider  whether  concussion  of  the  cord  occurs. 
Between  the  brain  and  cord  in  regard  to  their  liability  to  injury  there  is 
but  little  analogy,  the  latter  being  placed  at  a  great  depth  in  the  centre 
of  a  column  of  bones  which  nowhere  presents  to  direct  violence  a  large 
surface,  which  is  surrounded  by  soft  parts,  and  so  constructed  that 
shock  from  the  feet  shall  be  greatly  broken  in  its  passage  upwards ; 
further,  the  cord  is  fixed  to  the  brain  above,  to  the  sacrum  by  the  filum 
terminale  and  lumbo-sacral  nerves  below,  and  laterally  by  the  issuing 
nerves  ;  and,  lastly,  it  is  surrounded  by  cerebro-spinal  fluid,  and  is  free  to 
move  within  the  dura  mater.  It  would,  therefore,  stem  very  difficult  for 
a  mere  shake  to  act  injuriously  upon  a  long  light  structure  thus  sus- 
pended. 

Next,  Page  finds  that  very  few  of  the  cases  cited  as  examples  of 
concussion  of  the  cord  will  bear  close  criticism :  in  many  there  was 
evidence  of  damage  to  the  spinal  column  rendering  local  injury  of  the 
cord  probable,  and  often  accounting  for  some  of  the  symptoms ;  or  the 
symptoms  present  were  very  doubtfully  attributable  to  the  cord.  Doubtless 
many  fractures  of  the  spine  are  unrecognised;  but  this  would  not  invalidate 
the  diagnosis  of  concussion  unless  there  were  reason  to  think  that  the 
fragments  or  blood  had  compressed  or  lacerated  the  cord. 

Let  us  next  consider  a  few  of  the  long  train  of  symptoms  ('  litigation- 
symptoms,'  Page)  which  undoubtedly  do  arise  after  railway  accidents 
and  similar  injuries.  Confusion  of  thought,  loss  of  memory  of  words 
or  places,  inability  to  count,  inaptitude  for  mental  exertion  or  business, 
greater  or  less  diminution  of  sensation  and  motion,  numbness,  pins  and 
needles,  or  coldness  of  one  or  more  limbs,  loss  of  power  of  various  sets 
of  muscles,  or  inability  to  harmonise  their  action,  to  stand  upright  or 
the  like,  impairment  of  special  senses,  optic  neuritis,  emaciation,  general 
feebleness  and  sleeplessness,  the  spine  usually  rigid,  incapable  of  being 
bent  or  turned,  often  very  tender  at  one  or  more  places — these  and 
many  others,  variously  combined,  undoubtedly  occur,  but  whether  they 
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are  due  to  spinal  cord  concussion  is  quite  another  matter.  Several  are 
obviously  brain-symptoms ;  others  are  apparently  due  to  the  effect  of 
the  blow  or  wrench  on  the  bones,  ligaments,  and  muscles  of  the  spine ; 
whilst  those  symptoms  which  do  seem  to  point  to  the  cord,  if  they  are 
not  due  to  injury  of  issuing  nerves  and  consecutive  neuritis,  indicate  a 
local,  and  not  a  general,  lesion  of  the  cord.  But  to  preserve  any  analogy 
with  the  brain,  concussion  of  the  cord  must  be  a  general  (transverse) 
affection,  if  not  of  the  whole,  at  least  of  a  considerable  length,  of  the 
cord,  characterised  by  depression  of  all  its  functions — motor,  sensory, 
and  reflex  ;  and  its  symptoms  must  be  immediate,  not  developed  in  the 
course  of  months,  as  in  the  doubtful  cases  of  which  we  are  now  speaking. 
If,  however,  in  any  case  we  found  signs  of  a  transverse  lesion  of  the 
cord,  we  should  certainly  attribute  it  to  compression  by  bone  or  blood ;  if 
such  occur  from  concussion,  they  must  pass  off  simultaneously  with  the 
shock  of  the  accident  and  be  consequently  unnoticed.  Concussion  of 
the  cord  may  occur,  but  we  have  little  or  no  distinct  evidence  of  it. 

Slight  contusions,  lacerations,  and  small  haemorrhages  into  the  cord 
may  give  rise  to  no  immediate  symptoms,  but  degenerative  or  chronic 
inflammatory  processes  starting  from  these  focal  lesions — due  perhaps 
chiefly  to  longitudinal  strain  of  the  cord  during  forced  flexion — may 
ultimately  make  themselves  felt  in  local  paralysis,  impaired  spinal  re- 
flexes, &c.  But  it  is  most  necessary  in  these  cases  to  be  certain  that  the 
symptoms  are  really  of  spinal  origin,  i.e.  that  they  are  phenomena  met 
with  in  ordinary  spinal  disease.  Many  are  doubtless  due  to  bruising 
and  tearing  of  muscle  and  ligament,  others  to  shock,  fright  and  anxious 
expectancy,  some  to  the  unconscious  mimicry  of  which  hysteria  affords 
so  many  examples,  and  some,  often  many,  to  malingering.  Skill  in  the 
examination  of  nervous  cases  is  necessary  for  the  detection  of  these. 

Treatment. — Immediate  cord  symptoms  will  necessitate  the  same 
treatment  as  if  fracture  or  dislocation  had  been  detected.  In  doubtful 
cases  it  may  still  be  advisable  to  treat,  precautionary,  by  more  or  less 
prolonged  rest ;  but  mental  re-assurance  will  be  essential.  Bruising  of 
soft  parts  requires  nothing  special.  Bark,  iron,  cod-liver  oil,  and  similar 
remedies  must  be  used  to  combat  the  effects  of  worry  and  confinement. 

Wounds  of  the  cord. — These  are  generally  punctured  from  stabs, 
or  lacerated  from  displaced  bone  or  gunshot ;  and  bullets  do  so  much 
damage  that  they  almost  always  kill. 

Symptoms. — When  the  dura  mater  and  arachnoid  are  wounded 
cerebro-spinal  fluid  escapes,  and  may  do  so  for  days ;  this  may  happen 
without  wound  of  the  cord.  Usually  the  cord  is  partially  or  completely 
divided. 

In  partial  division  no  general  statement  of  the  symptoms  can  be 
made  ;  the  student  must  remember  that  most  of  the  motor  fibres  from 
half  the  body  run  up  in  the  cord  in  the  same  side  and  decussate  at  the 
medulla,  whilst  the  sensory  fibres  pass  over  at  once  into  the  opposite  half 
of  the  cord.  Division  of  half  the  cord  causes  paralysis  and  hyperesthesia 
of  the  same,  anaesthesia  of  the  opposite,  side. 

Complete  division,  or  contusion  destroying  the  physiological  continuity 
of  the  cord,  is  almost  always  due  to  displaced  bone.  The  symptoms  vary 
with  the  height  of  the  injury ;  but  we  always  find  paralysis  of  motion 
and  sensation  below  the  point,  so  that  the  seat  of  injury  may  be  dia- 
gnosed by  the  discovery  of  the  highest  nerves  paralysed.  Often,  from 
irritation  of  the  lowest  unparalysed  nerves,  a  zone  of  hyperesthesia  is 
found  round  the  trunk  at  the  level  of  the  fracture.  At  first  reflexes  are 
abolished  below  the  injury  by  some  inhibitory  action,  or  by  shock ;  but 
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.soon  they  become  excessive,  e.g.  priapism  occurs,  cerebral  control  being- 
withdrawn.  Of  course,  when  a  centre  is  destroyed  by  the  injury  the  reflex 
is  lost  for  ever ;  and  often  no  excess  is  noticed  in  centres  close  below  the 
injury.  The  higher  the  lesion  the  more  common  is  priapism ;  it  appears 
early,  and  rarely  lasts  more  than  two  weeks.  Loss  of  control  over  the 
bowels  and  inability  to  micturate  always  result  from  paralysis  of  the  ex- 
ternal sphincter  and  of  the  bladder  ;  but  involuntary  defalcation  is  often 
prevented  for  some  weeks  by  constipation,  and  retention  of  urine  may 
be  masked  by  the  overflow  of  a  distended  bladder.  As  a  result  of  the 
anaesthesia  and  of  the  paralytic  state  of  the  arteries,  the  paralysed 
parts  become  pale,  cold,  congested  at  extremities,  inelastic,  and  branny 
from  imperfect  casting  of  the  epithelium  ;  pressure-spots  slough  readily, 
especially  over  the  sacrum  and  heels ;  and  in  the  former  situation  an 
acute  bed  sore,  perhaps  the  size  of  a  saucer  and  reaching  down  to  bone, 
may  form  within  a  few  days  of  accident  or  later.  This  is  attributed  by 
some  to  irritation  of  '  trophic  '  nerves — a  pure  assumption.  Some  are 
inclined  to  attribute  to  the  same  nerves  also  the  ammoniacal  decomposi- 
tion of  urine  which  occurs  during  the  first  few  days  in  these  cases.  But 
this  is  invariably  accompanied  by  the  appearance  of  micrococci  (M.  urea), 
which  are  almost  certainly  the  cause  of  the  fermentation.  The  difficulty 
is  to  account  for  their  entry  in  cases  in  which  every  care  has  been  taken 
to  use  an  aseptic  catheter :  it  would  be  well  worth  while  in  some  of  these 
cases,  seen  early,  to  put  up  the  penis  in  an  antiseptic  dressing.  It  has 
been  suggested  that  the  viscid  mucus,  which  is  produced  in  large  quan- 
tity by  the  bladder  wall,  acts  as  a  ferment ;  but  this  does  not  explain 
the  constant  presence  of  cocci.  Lastly,  in  some  cases,  an  erythematous 
or  bullous  rash  appears  on  the  paralysed  parts  or  more  widely  distri- 
buted ;  it  has  been  attributed  to  nerve-influence. 

The  effect  of  the  height  of  the  division  is  shown  chiefly  in  the  extent 
of  the  paralysis.  If  it  is  in  the  lumbar,  or  lowest  dorsal,  region  the  legs 
are  paralysed  and  insensitive.  As  the  injury  mounts  towards  the  middle 
and  upper  dorsal  region,  paralysis  of  the  abdominal  and  intercostal  mus- 
cles, and  loss  of  sensation  over  these  parts,  are  added ;  the  abdominal  wall 
bulges  unduly  with  each  descent  of  the  diaphragm  the  bowels  become 
distended  with  gas  and  obstinately  confined  for  the  first  few  weeks ; 
priapism  now  appears,  the  penis  being  in  a  state  of  semi-erection. 
Above  the  second  dorsal  and  below  the  fourth  cervical  more  or  less  motor 
and  sensory  paralysis  of  the  arms  results,  appearing  first  in  the  distribu- 
tion of  the  ulnar ;  and  there  is  great  difficulty  in  breathing,  especially  in 
expiration,  the  trunk  muscles  being  paralysed,  and  unable  to  antagonise 
the  diaphragm;  coughing  and  sneezing  are  almost  impossible;  the  lungs 
become  much  congested  and  haemoptysis  has  occurred.  In  injuries  of  the 
cervical  cord  the  temperature  sometimes  rises  to  an  extreme  height ; 
thus  Teale  records  a  case  of  pyrexia  lasting  several  months,  with  a 
maximum  of  122°  F.  (Lancet,  March  6,  1875).  Above  the  origin  of  the 
phrenic  nerve  (fourth  cervical),  the  diaphragm  is  palsied  and  death 
instantaneous.  This  injury  results  most  often  from  dislocation  of  the 
odontoid  process,  either  traumatic  or  pathological. 

The  danger  of  injuries  dividing  the  cord  obviously  increases  the 
higher  the  lesion  is  situate. 

High  up  death  is  immediate  or  early  from  asphyxia  ;  the  lower  the 
injury  the  more  possible  is  recovery,  perhaps  with  permanent  paraplegia. 
Yet  a  large  majority  even  of  low  injuries  to  the  cord  (usually  from 
fracture)  prove  fatal,  perhaps  after  months  or  even  years.  Death  is  then 
due  to  the  development  of  acute  or  chronic  bed  sores,  exhausting  the 
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patient  by  suppuration  and  fever  or  exciting  meningitis  (p.  454),  to  acute 
suppurative  nephritis  from  extension  of  putrefaction  to  the  kidneys,  or 
to  pyasmia. 

Septic  meningitis  is  specially  to  be  feared  in  cases  of  open  wound  of 
the  theca.  Gurlt  was  able  to  find  eight  cases  of  suppuration  of  simple 
fractures  of  the  spine. 

Fracture  of  the  spine. — When  not  due  to  gunshot  violence,  fracture 
of  the  body  of  a  vertebra  is  almost  always  caused  by  forced  flexion  of  the 
spine,  as  in  driving  under  too  low  an  archway,  striking  the  bottom  wi 
the  head  in  diving,  or  falling  beneath  a  too  heavy  weight  placed  upon  the 
shoulders.  Erosion  of  vertebras  by  aneurysm  or  caries  predisposes  to  and 
may  produce  fracture.  The  arch  and  processes,  especially  the  spine,  are 
often  broken  by  direct  violence  and  may  be  driven  into  the  cord.  The 
body  is  the  part  broken  in  more  than  half  of  the  cervical  fractures,  |ths 
dorsal  and  almost  all  the  lumbar.  The  injury  is  uncommon  and  occurs 
especially  in  males  from  20  to  60.  Of  286  cases,  108  were  cervical,  94 
dorsal,  25  dorso-lumbar,  and  41  lumbar  (Gurlt)  ;  more  than  one  vertebra 
is  often  broken  in  the  cervical  and  dorsal  regions.  The  5th  and  6th 
cervical,  12th  dorsal,  and  1st  lumbar  are  most  frequently  broken,  and 
next  to  them  come  the  bones  in  their  immediate  vicinity  ;  they  lie  at 

either  end  of  the  comparatively  rigid  rod 
of  the  dorsal  vertebras  (9th- 1st). 

In  the  body  the  line  of  fracture  may 
take  any  direction,  but  in  the  lower  ver- 
tebras is  almost  always  oblique,  from 
above,  downwards  and  forwards  (Fig. 
166)  ;  often  the  posterior  surface  is  entire, 
the  displacement  being  that  the  lower 
fragment  falls  backwards  (Fig.  166),  and 
its  upper  posterior  edge  cuts  sharply  into 
the  cord,  though  not  into  the  theca  as  a 
rule.  Comminution  is  common.  Blood 
is  more  or  less  freely  extravasated  into 
the  muscles,  the  spinal  canal  outside  the 
dura,  or  round  the  cord  itself.  The  cord 
may  be  in  no  way  injured,  displacement 
being  slight  or  absent,  but  in  these  cases, 
at  any  moment,  a  movement  may  cause 
displacement ;  or  it  may  be  damaged  to 
any  degree  between  slight  compression 
and  complete  division.  Perhaps  it  is 
most  common  to  find  the  cord  somewhat 
flattened  and  widened,  more  or  less  puri- 
fied and  broken  down  by  haemorrhage. 

Symptoms. — Considerable  shock  is 
common  ;  pain  at  the  seat  of  fracture  and 
often  round  the  trunk  at  its  level — 
much  increased  by  movement ;  irregu- 
larity of  the  spine ;  e.g.  separation  of 
two  contiguous  spines  from  anterior 
crushing  of  one  or  more  bodies,  or  angular  deformity  from  extensive 
crushing  of  the  bodies  or  displacement  backwards  of  the  lower  frag- 
ments ;  perhaps  swelling  of  soft  parts  round  about  from  haemorrhage ; 
crepitus  is  unusual  but  may  be  felt  by  the  patient  as  he  is  moved.  In 
the  great  majority  of  cases  of  fracture  of  the  body  of  a  vertebra,  the  cord 


Fig.  166.— Fracture  of  the  lltli 
dorsal  vertebra,  showing  the 
usual  displacement  and  com- 
plete laceration  of  cord  and 
membranes. 
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is  implicated  and  the  symptoms  detailed  under  complete  division  will 
be  present  in  greater  or  less  perfection.  But  as  even  the  physiological 
continuity  of  the  cord  is  by  no  means  always  interrupted  in  fractured 
spine,  paresis  may  replace  paralysis,  sensation  especially  may  remain, 
and  paresthesia,  hyperesthesia,  or  pain  may  supplant  anaesthesia,  and 
these  symptoms  may  be  irregularly  distributed  ;  e.g.  one  leg  or  arm  may 
be  affected  much  more  than  the  other,  one  spot  may  be  hyperaesthetic ; 
spasms  rarely  occur ;  the  nervous  symptoms  may  not  at  first  reach 
up  to  the  seat  of  injury,  but  may  subsequently  extend  to  it  or  even 
higher ;  or  temporary  paresis  or  paralysis  may  occur  on  the  second  or 
third  day,  probably  from  oedema  ;  or  permanent  mischief  may  result  after 
perhaps  a  fortnight,  owing  to  late  displacement  in  cases  in  which  the 
symptoms  have  been  altogether  doubtful.  Thus  Gurlt  gives  a  case  in 
which  a  man  walked  for  two  hours  after  fracturing  the  odontoid  process 
and  both  arches  of  the  atlas  ;  some  paralysis  developed  next  day  and  he 
died  suddenly  on  the  eighth.  Of  11  cases  of  fracture  of  atlas  or  axis, 
2  died  at  once,  2  within  1  hour,  and  of  the  rest,  one  lived  13  days ; 
several  died  suddenly. 

Diagnosis. — Paraplegia  and  pain  at  the  fracture  are  the  symptoms 
which  usually  draw  attention  to  injuries  of  the  spine.  In  severe  shock 
or  when  there  is  insensibility  from  head-injury  or  other  cause,  both  will 
be  overlooked.  Irregularity  of  the  spine  might  be  found  in  the  general 
examination  which  should  when  possible  be  made  after  any  serious  fall ; 
but  the  possibility  of  fracture  without  displacement  renders  necessary 
great  care  in  moving  cases  in  which  such  is  likely  to  be  present. 

Treatment. — A  case  of  fractured  spine  should  if  possible  be  kept  on 
the  stretcher  until  a  water-bed  is  ready  to  receive  him,  this  being  the 
best  preventive  of  bed-sores.  In  cervical  fractures  it  is  necessary  by  a 
sand-bag  beneath  the  nape  and  others  on  the  side  of  the  head  to  ensure 
immobility  ;  on  no  account  is  the  head  to  be  moved  once  it  is  satisfac- 
torily fixed.  In  all  fractures  of  the  spine  the  less  the  patient  is  moved 
the  better.  The  patient  must  be  kept  lying  for  at  least  two  months, 
often  more.  At  first  the  diet  should  be  very  low,  as  in  head-injuries. 
The  bowels  will  generally  require  aperients  at  first,  and  the  urine  must 
be  regularly  drawn  off  three  or  four  times  a  day.  Too  much  care  cannot 
be  taken  as  to  the  purity  of  the  catheter  ;  a  silver  instrument  kept  in 
carbolic  is  the  best.  The  plan  of  immediately  applying  some  antiseptic 
dressing  to  the  penis  is  worth  trial.  Tympanitis  may  be  relieved  by 
•enemata  of  peppermint  or  of  turpentine  and  gruel. 

When  the  patient  is  suffering  great  pain  (B.  Hill,  '  Trans.  Clin.  Soc.,' 
1881),  or  when  there  is  much  displacement,  extension  may  be  made,  the 
fracture  reduced,  and  in  lower  dorsal  and  lumbar  cases,  the  trunk  enve- 
loped in  a  plaster- jacket.  This  has  usually  been  done  by  carefully  sling- 
ing the  anaesthetised  patient  from  Sayre's  tripod  (Fig.  170) ;  but  probably 
lifting  the  patient  on  to  a  table,  making  extension  and  counter  extension 
from  the  feet  and  shoulders,  and  applying  a  jacket  as  advised  at  p.  465, 
would  be  as  efficacious  and  safer.  In  lifting  these  patients  and  endeavour- 
ing to  reduce  deformity,  remember  that  the  upper  fragment  should  pass 
backwards,  the  lower  forwards  ;  movements  in  the  opposite  directions 
would  probably  destroy  the  cord.    Good  results  have  been  obtained. 

When,  from  the  direct  nature  of  the  violence  and  physical  signs,  it  is 
likely  that  paralysis  is  due  to  a  depressed  spine  or  neural  arch,  and  espe- 
cially if  sensation  is  not  lost,  it  would  be  right  to  cut  down  freely  in 
the  mid-line  and  remove  any  compressing  bone.  Of  40  cases  only  3  were 
benefited  (Ashurst),  but  antiseptics  will  probably  make  a  difference. 
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The  treatment  of  fractures  of  the  cervical  spine  is  similar  to  that  for 
dislocations ;  but  the  difficulty  in  preventing  recurrence  of  displacement 
is  greater. 

Pure  dislocations  of  the  spine  are  almost  confined  to  the  cervical 
region,  especially  the  4th  and  6th  vertebra? ;  the  occipital  may  be  dis- 
placed from  the  atlas. 

Cause. — Extreme  flexion  from  accidents  similar  to  those  which  pro- 
duce fracture  ;  the  upper  vertebra  moves  forwards  and  downwards  on  the 
lower  till  its  lower  articular  processes  lie  on  the  pedicles  of  the  bone- 
below,  hooked  in  front  of  its  superior  articular  processes  (luxation  by 
flexion,  Hiiter).  Sometimes  the  force  imparts  a  movement  of  lateral 
flexion  to  the  cervical  spine ;  the  lower  process  on  the  convex  side  of  the 
spine  of  the  upper  vertebra  then  passes  upwards  and  forwards  on  the 
oblique  plane  with  which  it  articulates,  and  finally  slips  in  front  of  the 
latter  on  to  the  pedicle  of  the  lower  bone  (luxation  by  rotation,  Hiiter). 
Strong  muscular  effort  may  cause  this.  The  intervertebral  fibro-cartilage 
often  tears  off  a  layer  of  bone  from  the  displaced  body,  or  slight  fractures 
of  processes  occur  in  otherwise  pure  dislocations. 

Symptoms. — In  luxation  by  rotation  of  (say)  the  right  inferior 
articular  process  of  the  4th  vertebra  the  head  will  incline  fixedly  to 
the  left  shoulder,  the  chin  remains  in  the  mid-line,  the  line  of  the  spines 
seems  undisturbed ;  a  finger  feels  the  right  half  of  the  vertebra  project- 
ing more  or  less  beneath  the  mucous  membrane  of  the  pharynx,  and 
swallowing  is  somewhat  difficult.  Usually  there  are  no  cord  symptoms, 
but  paralysis  or  pain  from  pressure  of  the  right  inferior  process  of  the 
4th  upon  the  5th  nerve  is  likely  to  occur. 

In  luxation  by  flexion  the  head  is  much  bent  forward,  the  chin  in 
the  mid-line,  the  extensors  of  the  head  and  neck  tense  and  prominent, 
often  preventing  the  spines  above  the  gap  due  to  the  dislocation  from 
being  felt ;  a  finger  in  the  mouth  feels  a  very  marked  prominence  formed 
by  the  body  of  the  upper  vertebra,  and  swallowing  is  difficult  or  im- 
possible. More  or  less  compression  of  the  cord  is  almost  always  present, 
and  often  it  is  fatal ;  there  may  be  irritation  of  issuing  nerves.  The 
diagnosis  from  fractures  with  similar  displacement  is  impossible. 

Treatment. —  (Hiiter.)  In  luxation  by  rotation  bend  the  head  fully 
down  towards  the  shoulder,  then  rotate  the  ear  of  this  side  forwards, 
the  opposite  one  backwards.  Thus  in  the  above  example  the  right 
articular  processes  would  first  be  unlocked,  and  then  the  upper  would 
be  carried  back  into  position  over  the  lower.  In  luxation  by  flexion 
convert  the  case  into  a  luxation  by  rotation  by  the  above  manipulation 
upon  one  side ;  and  then  by  repeating  it  on  the  other  side  complete  the 
reduction.  In  this  way  Hiiter  successfully  reduced  three  cases,  of  which 
one  lived.  Before  attempting  this  treatment  the  patient  or  his  friends 
should  be  told  that  death  may  occur  during  it,  especially  in  luxation  by 
flexion. 

The  patient  should  be  anaesthetised  slowly  and  carefully  for  these 
and  similar  operations,  involuntary  movements  being  carefully  guarded 
against.  After  reduction  the  neck  should  be  fixed  by  a  collar  of  flannel 
steeped  in  plaster  cream,  fixed  by  plaster  bandages  which  should  include 
the  shaven  head  and  pass  under  each  axilla. 

Acute  traumatic  spinal  meningitis  is  rare.  Causes :  septic 
wounds,  the  opening  of  the  meninges  by  a  sloughing  bed  sore  or  spina 
bifida,  or  pyaemia ;  it  may  extend  from  the  base  of  the  brain  (p.  439)  or, 
on  the  other  hand,  extend  through  the  foramen  magnum. 

Symptoms.  —  Onset  insidious  or  attended  with  rigors  and  symptoms 
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of  high  fever ;  more  or  less  intense  pain  along  spine,  shooting  into 
limbs  and  much  increased  by  movement ;  rigidity  of  voluntary  muscles 
often  causes  slight  opisthotonos  and  risus  sardonicus,  and  tetanic  spasms 
may  occur.  Incontinence  of  urine  and  fasces  usually  early.  Ultimately 
spasm  gives  way  to  paresis ;  and  pain,  hyperesthesia,  and  various  par- 
esthesias are  lost  in  diminished  sensibility.  But  pain,  fever,  restlessness, 
delirium,  and  progressive  paresis  of  sense  and  motion  may  be  the  chief 
symptoms.    Death  generally  occurs  within  a  week. 

Treatment. — As  for  cerebral  meningitis ;  take  special  care  against 
bed  sores ;  watch  the  bladder  lest  it  become  distended. 


Malformations  of  the  sjoine. 

Spina  bifida  or  hydrorachis.— Pathologry. — In  this  affection^the 
spinous  processes  and  laminae  of  some  of  the  vertebras  are  cleft  or  de- 
ficient. The  spinal  membranes  deprived  of  their  ordinary  support  yield 
to  the  pressure  of  the  subarachnoid  fluid  and  bulge  out,  forming  a 
fluctuating  tumour  in  the  mid-line  of  the  back. 

In  the  great  majority  of  cases  the  spinal  cord  crosses  the  interior  of 
the  sac,  and  adheres  to  its  posterior  wall ;  the  nerve-roots  arise  from  the 
flattened  continuation  of 
the  cord  in  the  wall  of 
the  sac  and  pass  thence 
forwards,  below  the  emerg- 
ing cord  to  gain  their 
proper  foramina  (Fig.  167). 
The  subsequent  disposi- 
tion of  the  nerves  is 
normal. 

As  a  rule,  the  median 
portion  of  the  sac  is  not 
covered  with  true  skin,  but 
by  a  structure  devoid  of 
hairs  and  glands ;  else- 
where the  sac  is  formed  of 
the  spinal  membranes 
covered  by  the  common 
teguments.  More  or  less 
cerebro-spinal  fluid  is  con- 
tained in  the  subarachnoid 
space.  This  condition  is 
named  meningo -myelocele. 

Sometimes  a  depression 
or  1  umbilicus '  exists  on 
the  summit  of  the  sac ; 
this  marks  the  point  at 
which  the  cord  is  attached 
to  the  sac-wall,  but  the 
absence  of  an  umbilicus 
does  not  show  that  the 

cord  is  not  involved  in  the  sac-wall.  The  same  is  true  of  a  longitu- 
dinal depression  which,  if  present,  marks  the  line  of  origin  of  the  nerve 
roots  from  the  sac-wall. 

The  implication  of  the  spinal  cord  is  often  shown  during  life  in  the 
paralysis,  more  or  less  complete,  of  the  lower  limbs  with  loss  of  power 


Fig-.  167.— Structure  of  spina  bifida.  The  highest 
structure  crossing  the  sac  is  the  spinal  cord  thick- 
ened by  some  nerye-roots  which  arise  from  it  and 
run  forwards  applied  to  its  sides ;  the  nerve-roots 
below  arise  from  the  median  portion  of  the  sac- 
wall. 
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over  the  bladder  and  rectum.  Now  and  then  the  sac  is  more  or  less 
completely  divided  by  membranous  partitions. 

This  is  the  usual  anatomy  of  spina  bifida,  but  two  other  cases  demand 
notice. 

In  spinal  meningocele  the  protrusion  consists  of  the  spinal  mem- 
branes only,  the  cord  and  nerve-roots  being  unconcerned  in  the  mal- 
formation. The  sac  communicates  with  the  subarachnoid  space,  but  the 
cord  and  nerve-roots  lie  in  the  vertebral  canal. 

In  syringo-myelocele  the  central  canal  of  the  spinal  cord  is  greatly 
dilated,  and  forms  the  cavity  of  the  sac  ;  the  nerve-roots  arising  from  the 
expanded  cord  run  in  the  walls  of  the  sac  to  reach  their  foramina. 

In  their  course  forwards,  they  lie  between  the  pia  mater  of  the  cord  and 
the  visceral  arachnoid,  which  last  is  invested  with  dura  mater  and  skin, 
as  in  the  more  common  form  of  the  affection.  (For  this  account,  I  have 
to  thank  S.  G.  Shattock,  F.R.C.S.,  Curator  at  St.  Thomas'.) 

These  deformities  are  connected  with  imperfect  closure  of  the  neural 
groove  in  the  foetus.  So  incomplete  may  this  be  that  the  central  canal 
opens  upon  the  surface  of  the  sac  ;  usually  it  is  closed,  but  the  cord 
remains  adherent  to  (not  differentiated  from)  its  membranes  at  this 
spot,  and  when  they  are  driven  by  accumulation  of  subarachnoid  fluid 
through  the  opening  in  the  laminae  the  cord  passes  out  with  them  (meningo- 
myelocele) ;  lastly,  the  cord  may  be  differentiated  from  its  membranes 
before  these  yield  and  swell  up  through  the  hole  in  the  laminae  (spina 
meningocele). 

The  early  date  at  which  these  malformations  occur  is  shown  by  the 
cases  of  sacral  meningo-myelocele ;  for  the  cord  ceases  to  occupy  the 
sacral  portion  of  the  canal  after  the  third  month. 

Spina  bifida  is  rather  more  common  in  females  ;  it  may  occur  any- 
where from  the  atlas  to  the  coccyx,  is  most  frequent  in  the  lower  half 
of  the  spine,  and  especially  so  in  the  lumbar  region.  Many  laminae, 
or  even  all,  may  be  deficient.  Barely  two  tumours  are  present.  The 
deformity  is  most  common  in  the  firstborn,  and  may  be  repeated  once  or 
twice  in  a  family. 

Symptoms.  -  A  swelling  as  small  as  a  Maltese  orange,  or  as  wide 
across  as  the  back  (Fig.  168),  sessile  (occasionally  pedunculated) ;  and  it 
may  be  covered  by  normal  skin,  but  usually  the  central  strip  (from  side  to 
side)  of  the  sac  is  different  in  appearance  and  obviously  thinner  than  the 
rest ;  the  whole  of  the  strip  may  be  depressed,  or  only  an  umbilicus  may 
be  present ;  all  may  be  thin,  tense,  and  bluish,  or  widely  ulcerated.  The 
tension  of  the  sac  varies  much,  diminishing  as  the  pelvis  is  raised,  in- 
creasing with  crying,  straining,  or  coughing.  The  contents  may  be  freely 
or  but  slightly  reducible  ;  fluctuation  may  be  obtained  from  the  swelling 
to  the  ant.  fontanelle  ;  pressure  on  the  sac  may  cause  convulsions. 

Some  sacs  are  so  translucent  that  the  shadows  of  the  cord  and  nerves 
may  be  distinguished ;  the  groove  or  pit  above-mentioned  shows  the 
attachment  of  the  cord  to  the  sac  ;  but  in  many  cases  it  is  quite  impos- 
sible to  say  whether  or  not  the  cord  is  in  the  sac. 

Complications.— Very  often  paralysis  of  the  lower  limbs,  talipes 
(especially  calcaneus),  or  hydrocephalus;  much  more  rarely,  idiocy  or 
some  other  malformation. 

Terminations.—  Death :  the  great  majority  die  within  a  year,  and 
most  within  a  month  of  birth,  from  rupture  and  meningitis,  marasmus,  con- 
vulsions or  hydrocephalus.  In  a  few  cases  the  swelling  persists  unch  mged, 
not  interfering  much  with  the  duties  of  life.  Still  more  rarely  the  swell- 
ing shrinks  and  its  cavity  is  obliterated  (spontaneous  cure)  ;  this  may 
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liappen  after  rupture  and  suppuration  of  the  sac,  perhaps  after  very  grave 
symptoms  of  meningitis. 

Treatment. — Support  by  collodion,  cotton  wool  and  bandage,  or  hollow- 
truss,  and  repeated  puncture  are  simply  palliative.  Ligature  or  excision  of 
the  sac,  with  closure  of  the  gap  by  a  plastic  operation,  is  suited  only  to 
simple  meningoceles.  The  mortality, 
chiefly  from  meningitis,  is  consider- 
able. Injection  with  Morton's  solution 
(Iodi.  grs.  x.,  Pot.  iodidi,  grs.  xxx., 
Glycerine,  Jj.)  is  now  regarded  as  the 
best  treatment.  To  perform  it,  have 
the  child  held  up  rather  high  with  its 
hack  downwards ;  pass  a  long,  coarse 
hypodermic  needle  into  the  sac 
through  the  skin,  a  short  distance  to 
one  side  of  the  base  of  the  swelling 
that  subsequent  oozing  may  be  easily 
checked  ;  let  5ij.-iij.  of  fluid  run  away, 
and  then  inject  5j.  of  Morton's  solu- 
tion. Keep  the  child  with  the  swelling 
dependent  for  24  hours.  Kepeat  once 
.a  fortnight. 

Deformities  of  the  spine. 

Those  which  will  be  considered 
under  this  head  are  not  the  result  of 
caries,  and  are  distinguished  from 
angular  curvatures,  to  which  this 
gives  rise,  by  the  facts  that  they  affect 
long  lengths  of  the  spine,  and  pro- 
duce well-rounded,  ill-circumscribed 
curves. 

These  spinal  deformities  are  typical  of  a  group  as  regards  their 
pathology.  Some  do,  though  rarely,  result  from  malformation  of  the 
bones,  but  in  the  great  majority  of  cases  the  course  of  events,  leading  to 
permanent  curvatures,  appears  to  be  this.  The  weight  of  the  head  and 
shoulders  should  be  borne  by  the  whole  flat  of  the  bodies  of  the  vertebras 
chiefly,  but  also  by  the  articular  processes.  In  these  cases  something, 
either  frequently  and  for  considerable  periods  or  permanently,  disturbs  this 
distribution  of  the  weight,  which  is  thrown  too  much  upon  the  bodies, 
upon  the  articular  processes,  or  upon  one  side  of  the  bodies  and  the 
corresponding  articular  processes.  Intervertebral  fibro-cartilages  are 
compressed  on  one  side,  very  slightly  pressed  upon  the  other ;  in  the 
former  situation  they  atrophy  and  perhaps  disappear,  whilst  in  the  latter 
they  become  abnormally  thick.  Then  the  bones  suffer  similarly ;  they 
may  be  very  greatly  compressed  from  above  down  upon  the  concave 
aspect  of  a  curve,  excessively  thick  upon  the  convex,  and  they  tend  to 
develop  more  fully  in  other  directions  upon  this  side  of  least  pressure.  On 
the  concave  side  the  bodies  often  become  sclerosed,  and  acquire  protruding 
margins  from  osteophytes,  which  may  blend  across  articulations  and 
fix  the  vertebras.  When  the  laminae  are  separated  by  flexion  of  the  spine 
they  may  deepen  markedly  to  close  the  canal ;  transverse  processes  or 
spines  may  articulate,  and  the  articular  processes  may  be  greatly  modified 
hy  undue  pressure  and  excessive  rotation.    By  these  bony  changes 


Pig.  168.— Showing  the  appearance  of 
a  spina  bifida.  King's  College 
Museum. 
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deformities,  which  could  at  first  be  corrected  by  muscular  effort,  are 
rendered  more  or  less  permanent. 

Naturally  abnormal  pressure  produces  the  greatest  effect  upon  young, 
growing  tissues,  and  especially  upon  too  rapidly  produced  tissue,  which 
we  may  presume  to  be  abnormally  soft.  Further,  in  these  cases  of  rapid 
growth  the  weight  to  be  borne  is  unusually  great.  The  result  will  be 
practically  the  same  if  the  bones  are  softened  by  disease,  or  if  healthy 
tissues  are  made  to  bear  much  weight  added  to  that  of  the  body.  The 
addition  of  a  weight,  whether  borne  in  the  arms,  on  the  head,  shoulder 
or  back,  necessarily  throws  unusual  pressure  upon  some  parts  of  the 
vertebras,  and  must  produce  its  effect  if  it  acts  long ;  but  when  the 
weight  of  the  head  and  shoulders  only  has  to  be  borne,  all  probably  goes 
well  until  the  muscles  are  fatigued,  then  they  cease  to  take  their  parts, 
and  the  bones  glide  into  faulty  positions  until  checked  by  ligaments  and 
bony  processes,  upon  which  the  whole  strain  falls  and  for  long  periods.- 
Even  these  yield  under  such  circumstances  and  the  deformity  gets  worse 
as  above  described. 

The  fifth  lumbar  may  be  actually  displaced  upon  the  sacrum  by 
carrying  weights  on  the  back  (see  Lane,  '  Trans.  Med.  Chi.,'  1884,  for  the 
effects  of  weight-carrying). 

One  deformity  often  entails  others,  and  this  is  nowhere  more  con- 
spicuous than  in  the  spine ;  for  it  is  of  paramount  importance  in  the 
upright  position  to  keep  the  weight  symmetrically  distributed  round  the 
line  of  gravity,  and  to  enable  the  patient  to  turn  the  face  forwards ; 
hence  a  primary  curve  which  interferes  with  these  is  generally  corrected 
by  one  or  two  secondary  curves,  the  result  of  muscular  action. 

Posterior  excurvation  or  kyphosis  (stooping). — In  this  the 
dorsal  convexity  is  increased,  and  perhaps  the  lumbar  concavity  lost  or 
exchanged  for  convexity.  Dorsal  kyphosis  is  compensated  by  cervical 
and  lumbar  lordosis. 

Causes. — A  slouching  habit  or  occupations  requiring  constant  bending 
forwards.  Simple  muscular  weakness,  seen  in  young,  often  rickety, 
children,  after  severe  illness,  and  in  old  age.  Earely,  infantile  paralysis- 
affects  the  back  muscles ;  rarely  also,  progressive  muscular  atrophy. 
Eheumatoid  arthritis,  which  causes  ossification  of  the  ant.  common 
ligament  or  union  of  adjacent  bodies  by  smooth  rounded  osteophytes  at 
one  or  both  antero-lateral  angles ;  but  simple  pressure  also  gives  rise  to 
osteophytes.  Osteitis  deformans  (p.  264)  affects  the  spine  in  this  manner 
and  early.  A  few  cases  in  adults,  without  obvious  cause,  have  been 
called  spondylitis  deformans,  or,  from  the  fact  that  the  bodies  have  been 
found  ossified  (Fagge),  synostosis  of  the  vertebrce.  In  these  and  other 
cases  in  which  osteophytes  occur  they  may  press  on  nerves,  and  cause 
severe  pain,  increased  by  jarring  (D.  Colley,  '  Trans.  Path.  Soc.,'  1885). 

Treatment. — Common  sense  suggests  the  remedies  in  cases 
due  to  habit,  occupation,  weakness  of  muscle.  A  plaster-jacket  may 
relieve  pain  and  check  advance  in  rheumatoid  arthritis  or  spondylitis- 
deformans. 

Posterior  incurvation  or  lordosis. — The  lumbar  spine  is 
usually  affected,  its  convexity  being  increased. 

Causes. — In  some  it  is  natural,  in  others  (acrobats)  developed.  It  is 
compensatory  in  kyphosis  and  ankylosis  of  the  hip  in  a  flexed  position, 
and  is  very  characteristic  in  double  congenital  dislocation  of  the  hip. 
Barely  it  occurs  with  lumbar  caries. 

Treatment. — In  hip-ankylosis,  it  may  be  well  to  divide  the  neck  of 
the  femur  and  bring  the  limb  down  straight. 
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lateral  curvature  or  scoliosis  is  by  far  the  most  important 
spinal  deformity. 

l^orbid  anatomy.— Usually  we  find  an  S-bend  of  the  spine,  the 
lumbar  half  being  convex  to  the  left,  the  dorsal  convex  to  the  right ;  in 
about  ten  per  cent,  the  curves  take  the  opposite  direction  (Little).  The 
vertebras  are  rotated  more  or  less  so  that  the  bodies  are  turned  towards 
the  convex  aspect,  and  consequently  the  spines  are  turned  towards  the 
mid-line  from  which  the. lateral  curve  has  taken  them.  Hence  the  sigmoid 
curve  of  the  spines  is  usually  much  less  than  that  of  the  bodies.  The 
rotation  may  rarely  be  so  great  as  to  cause  the  sides  of  some  bones  to  look 
forwards  and  backwards.  The  changes  in  fibro-cartilages,  bodies,  and 
articular  processes  due  to  excessive  pressure  on  one  side  and  to  rotation 
(p.  457)  are  marked  in  proportion  to  the  deformity.  Looked  at  from 
above,  a  vertebra  from  the  centre  of  a  curve  is  often  obviously  asymme- 
trical ;  a  line  through  the  spine  has  much  more  of  the  body  lying  on  the 
convex  than  on  the  concave  side,  this  increased  lateral  growth  adding  to 
the  convexity  of  the  curve  without  affecting  the  line  of  the  spines. 

Thoracic  deformity  may  be  extreme,  and  results  from  the  connection  of 
the  ribs  with  the  vertebra?.  The  right  ribs,  like  the  transverse  processes, 
diverge  so  that  they  are  more  horizontal  than  their  fellows,  and  the 
intercostal  spaces  are  wider ;  their  angles  project  posteriorly,  displacing 
the  scapula,  and  are  more  acute  than  normal.  The  right  side  of  the 
thorax  is  flattened,  especially  anteriorly.  The  left  ribs  converge  and  are 
depressed,  the  lowest  may  be  below  the  iliac  crest ;  their  angles  are  less 
prominent  and  more  obtuse  than  natural ;  the  left  side  of  the  chest  is 
the  wider  from  side  to  side,  and  the  left  cartilages  project. 

In  severe  cases  the  dorsal  curve  much  exceeds  the  lumbar,  and  with 
he  angles  of  the  right  ribs  projects  so  strongly  as  to  produce  a  gibbosity 
kyphoscoliosis)  which  may  be  quite  as  great  as  any  caused  by  caries. 
There  may  be  3,  4,  or  even  5  short  curves  instead  of  the  typical  2. 

The  viscera,  especially  thoracic,  suffer  much  displacement,  and  the 
aorta  is  bent  like  the  spine ;  usually  no  symptoms  arise. 

Symptoms. — The  following  are  usually  first  noticed :  elevation  of 
right  shoulder,  lessening  the  hollow  between  neck  and  shoulder ; 
projection  of  right  scapula,  especially  lower  angle ;  projection  forwards 
and  outwards  of  left  breast ;  prominence  of  left  hip,  a  marked  hollow 
above  right.  Weakness,  often  some  aching,  of  back ;  actual  pain  is 
rare  even  in  advanced  cases,  but  may  be  severe  from  nipping  of  issuing 
nerves.  Weakness  may  be  so  great  that  on  removal  of  her  support  the 
patient  will  drop,  the  spine  falling  into  curves.  The  spinal  furrow  is 
serpentine,  the  line  of  spines  more  or  less  so,  the  right  ribs  raised  and 
their  angles  prominent ;  this  and  the  resistance  due  to  the  dorsal  right 
transverse  processes  afford  much  more  reliable  evidence  of  rotation  than 
sinuosity  of  the  spines.  The  patient  should  stoop  a  little  and  cross  the 
arms  during  the  examination. 

At  first  the  deformity  disappears  on  suspension  or  lying  down  ;  when 
bone  changes  have  occurred  no  real  improvement  is  thus  effected. 

Advance  may  be  checked  at  any  stage,  but  its  tendency  when  un- 
treated is  to  increase.  At  first,  with  a  flexible  spine,  it  often  makes 
rapid  progress,  but  is  checked  by  completion  of  growth.  Sometimes  the 
deformity  increases  again  late  in  life  without  obvious  cause. 

The  deformity  resembles  angular  curvature  only  in  advanced  stages  ; 
the  diagnosis  is  made  by  demonstrating  rotation  of  the  vertebrae.  The 
humps  of  most  old  people  are  due  to  lateral  curvature. 

Pathology  and  Etiology. — This  deformity  is  very  rarely  con- 
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genital,  occurs  with  equal  and  moderate  frequency  in  girls  and  boys  under 
8,  and  is  very  common  in  girls  between  10  and  16,  and  occasional  cases 
occur  in  males.  It  rarely,  if  ever,  begins  after  20.  It  is  very  much 
commoner  among  the  well-to-do  and  sedentary  than  among  the  labouring 
classes.  The  patients  have  often  '  outgrown  their  strength  ' ;  a  consider- 
able number,  however,  appear  in  good  health  and  muscular. 

Congenital  cases  are  usually  due  to  the  presence  of  wedge-shaped 
pieces  of  bodies  ;  if  not,  intra-uterine  pressure  may  be  responsible.  In 
children  under  8,  signs  of  rickets  are  said  often  to  be  present ;  Adams 
detects  hereditary  influence  in  them,  and  Birch-Hirschfeld  inclines  to 
attribute  some  to  imperfect  growth  of  vertebrae.  Contraction  of  scars, 
retraction  of  chest  after  pleurisy,  empyema  and  fibroid  lung-changes  may 
curve  the  spine.  The  curve  is  compensatory  in  cases  of  wry-neck  or 
oblique  pelvis  from  shortness  of  one  leg  or  fixed  adduction  of  the  hip. 
Spasm  is  a  rare  cause  in  girls  from  10  to  20  and  often  hysterical ;  the 
curvature,  though  well  marked,  disappears  if  the  patient's  attention  is 
distracted  (Little,  Holmes'  '  System  ').  But  the  above  causes  do  not 
account  for  the  great  majority  of  cases  in  girls  from  10  to  16.  These  are 
probably  due  to  fatigue  of  muscle,  on  account  of  weakness  or  over- 
loading, and  the  consequent  assumption  of  a  faulty  position  (p.  457) 
in  which  ligaments  and  bones  do  duty  for  muscles.  In  the  upright 
position,  the  girl  will  '  stand  at  ease,'  i.e.  throw  the  weight  upon  the 
right  leg,  and  let  the  pelvis  drop  back  and  to  the  left  till  it  is  fixed  by  the 
ilio-tibial  band  and  Bigelow's  ligament.  The  spine  is  thus  thrown  to  the 
left.  To  place  it  symmetrically  with  regard  to  the  line  of  gravity  it  is 
raised  by  muscles  and  drawn  well  over  this  line,  a  lumbar  curve,  convex 
to  the  left,  being  produced.  To  make  the  head  and  neck  vertical  the 
cervico-dorsal  spine  is  drawn  back  again  to  or  past  this  line,  a  dorsal 
curve,  convex  to  the  right,  resulting.  The  cervical  spine  now  ascends  in 
the  line  of  gravity  or  its  upper  end  reaches  this  line  by  a  slight  curve, 
convex  to  the  left.  These  different  curves  form  almost  simultaneously, 
yet  the  lumbar  curve  must  precede  and  necessitate  the  dorsal.  In 
other  cases  the  dorsal  region  may  be  first  affected,  as  when  curvature  is 
traceable  to  pleurisy  or  to  prolonged  writing  with  the  pelvis  square 
to  the  table,  the  spine  being  rotated  to  the  right  and  flexed  to  the  left. 

The  curves  result  from  the  action  of  muscles  on  their  concave  sides, 
and  these  (especially  the  multifidus  and  ext.  oblique)  naturally  rotate  the 
bodies  away  from  themselves.  The  dorsal  articular  processes  are  suited 
to  this  movement,  which  occurs  when  the  ribs  of  one  side  are  simply 
squeezed  together ;  whilst  the  lumbar  are  strongly  opposed  to  rotation. 
It  seems  likely,  however,  that  the  two  lateral  curves,  distinct  rotation  of 
the  dorsal  and  the  strong  bias  in  the  opposite  direction  of  the  lumbar 
bodies  are  due  to  the  action  of  muscles  endeavouring  to  correct  the 
effect  of  faulty  position  assumed  because  of  muscular  fatigue,  of  other 
deformity,  or  merely  as  a  bad  habit.  Once  formed,  the  superincumbent 
weight  of  head,  shoulders,  &c,  tends  to  exaggerate  both  the  lateral 
flexion  and  rotation ;  consequently  we  find  the  muscles  on  the  convexity 
of  the  curves  tense  in  advancing  cases,  indicating  an  attempt  to  check 
increase.  This  seems  to  be  the  pathology  of  an  ordinary  case ;  but  it 
must  be  admitted  that  the  problem  is  a  very  complex  one. 

It  is  usually  assumed  that,  so  long  as  the  deformity  can  be  rectified 
by  voluntary  effort  or  by  recumbency  and  extension,  there  is  no  bony 
deformity. 

Treatment.  -  First  ascertain  what  the  patient,  without  or  with  assist- 
ance, can  do  in  the  way  of  rectification  ;  if  an  apparently  normal  position 
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can  be  maintained,  even  for  a  few  seconds,  practically  complete  recovery 
is  probable ;  but  if  it  cannot  be  assumed,  perfect  cure  is  impossible. 

1.  Strengthen  the  patient  by  good  diet,  sea  air,  steel,  cod-liver  oil,  or 
phosphate  of  lime,  and  cold  bathing  if  it  is  well  borne ;  early  rising  and 
retiring,  and  the  use  of  a  hard  mattress.  See  that  no  garment  fits  so  as 
to  oppose  improvement.  Examine  for  flat  foot,  and  order  proper  boots  and 
valgus  pads.  2.  Walking,  running,  and  skipping  should  be  practised 
frequently,  out  of  doors,  but  always  stopping  short  of  fatigue.  After  such 
exercise  the  patient  should  lie,  prone  or  supine,  on  a  flat  couch,  of  which 
the  head-end  is  raised  moderately  ;  if  the  arms  are  passed  through  arm- 
lets, some  extension  on  the  spine  is  kept  up.  Standing  still  should  be 
prohibited ;  when  unavoidable,  the  feet  should  be  well  apart  to  avoid  the 
'  at  ease  '  position.  The  patient  may  sit  at  a  Glendinning's  adjustable 
school-desk,  the  sacrum  and  scapulae  touching  the  moulded  back,  the  desk 
being  at  15°  for  writing,  40°  for  reading,  and  slid  up  over  the  thighs,, 
which  must  not  be  crossed.  All  bad  positions  must  be  avoided ;  the 
patient  must  lie  down  before  she  fails  to  maintain  the  spine  erect.  3.  The 
back-muscles,  in  particular,  must  be  strengthened  by  douching  with  cold 
salt  water,  friction  and  massage ;  also  by  suitable  exercises  from  Ling's 
system  (Swedish  gymnastics).  Thus  the  patient  lying  supine  on  a  table,, 
the  surgeon  raises  the  trunk  to  60°  by  a  hand  beneath  the  neck,  the  patient 
resisting  ;  then  the  patient  performs  the  return  movement,  the  surgeon 
resisting.  Again,  the  patient  lying  supine  or  prone  circumducts  first  one 
hip,  then  the  other,  with  help  or  against  resistance  according  to  strength.. 
When  fairly  strong,  thelegs  may  be  attached  to  a  table  over  the  end  of  which 
the  body  hangs  prone ;  it  is  to  be  raised  slowly  towards  the  horizontal. 
Each  movement  is  gone  through  8  to  12  times  ;  and  about  an  hour  daily 
is  spent  upon  these  and  similar  ones  (Eoth,  'Brit.  Med.  Journ.'  vol.  i.,  1882, 
p.  691).  Especially  should  that  one  which  brings  the  spine  straight  be 
practised;  the  position  of  the  arms  is  often  the  key  to  this.  Barwell's 
suggestion  that  the  patient  should  sit  on  a  seat  moderately  raised  on  the 
side  to  which  the  lumbar  spine  curves,  points  to  an  excellent  exercise. 

Mechanical  support  should  be  used  only  when  the  above  plan  has 
failed,  and  it  becomes  necessary  to  check  advancing  osseous  deformity. 
The  support  should  be  as  simple  as  possible,  should  support  the  abdomen, 
but  not  compress  the  chest. 

Both  states  that  the  above  treatment  usually  gives  a  satisfactory  result 
in  one  month  when  there  is  no  bony  deformity  ;  in  three  when  this  is 
very  moderate.    But  the  exercises  should  be  persisted  in  after  this. 

Caries  of  the  spine  and  angular  curvature. 

The  spine  is  the  commonest  seat  of  ordinary  tubercular  caries  or 
rarefying  ostitis  (p.  297),  and  exhibits  typically  all  its  phases.  The  dis- 
ease may  be  excited  by  injury,  though  usually  there  is  no  distinct  history 
of  such.  It  exhibits  its  well-known  partiality  for  growing  cancellous 
bone  by  affecting  almost  exclusively  the  bodies  of  vertebrae,  the  lower, 
larger,  dorsal  and  lumbar  rather  than  the  higher  "hones  ;  and  usually  in 
children  from  2  to  12  years ;  it  is  rare  in  the  first  year  and  after  the 
completion  of  growth,  but  may  occur  even  after  mid-life.  Probably  the 
dorso-lumbar  region  most  frequently  suffers,  though  Billroth  says  the  mid- 
dorsal.  Occasionally  processes  only  are  diseased,  especially  the  articular 
I  in  th  e  neck. 

Morbid  anatomy  and  pathology. — The  morbid  process  (for 
I  Microscopy  see  p.  297)  is  thought  to  begin  usually  upon  the  anterior,, 
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upper,  or  lower  surface  of  the  body  of  a  vertebra,  in  the  growing  tissue 
beneath  the  periosteum  or  cartilage,  and  thence  to  invade  the  substance 
of  the  centrum.  The  slightly  vascular  fibro-cartilages  may  be  invaded 
early,  but  very  often,  in  advanced  cases,  comparatively  sound  discs 
project  between  the  deeply  eroded  bodies  ;  the  disease  rarely,  if  ever, 
starts  in  them.  Only  one  vertebra  may  suffer  or  several ;  the  caries 
usually  eats  deeply  into,  or  even  through,  their  substance,  but  may  remain 
superficial ;  as  a  rule,  there  is  only  one  focus  of  disease,  but  there  may 
be  two  distinct  foci,  or  many,  scattered  on  the  surface  of  adjacent 
vertebrae. 

When  caries  affects  merely  the  anterior  surfaces  of  several  vertebras, 
no  deformity  results. 

But  as  granulation  tissue  replaces  bone,  the  bodies  become  unable 
to  bear  the  weight  of  the  head  and  shoulders,  and  the  vertebras  above  the 

disease  sink  down  towards  those  below ; 
thus  a  prominence  (PoWs  boss,  Fig.  169) 
of  the  spines  is  produced  which  is 
sharp  or  rounded  according  as  few  or 
many  bodies  are  eroded.  Compensa- 
tory curves  follow  (lordosis  in  unaf- 
fected regions)  to  keep  the  face  directed 
forwards. 

The  disease  may  run  the  course  of 
a  1  simple '  caries,  i.e.  no  suppuration 
occurs,  but  the  granulation  tissue 
ossifies,  and  the  displaced  and  muti- 
lated bodies  become  united  by  sclerosed 
bone.  In  a  very  large  number  of  cases 
among  the  poor,  however,  either  a  dry 
cheesy  mass  or  a  chronic  abscess  results. 
Healing  may  still  occur  and  the  abscess 
dry  up ;  but  as  a  rule  it  increases  and 
presents  on  the  surface.  These  cold 
abscesses  extend  along  lines  of  least 
resistance,  usually  taking  arteries  or 
nerves  as  their  guides,  and  avoiding 
strong  fasciae,  so  that  their  course  may 
Fig.  169. — Angular  curvature  of  the  fften  be  foretold  From  the  cervical 
spine.  King's  College  Museum.  bodies  pus  may  form  a  retropharyn- 
geal abscess,  or  run  into  the  posterior 
mediastinum,  or,  extending  outwards,  present  in  the  posterior  triangle. 
From  the  upper  dorsal  bodies,  pus  either  collects  in  the  post,  mediastinum 
or  passes  back  along  a  dorsal  intercostal  branch  and  points  in  the  back. 
From  the  lower  dorsal,  fluid  runs  beneath  the  pleura,  and  enters  the 
sheath  of  the  psoas  (psoas  abscess),  as  also  does  pus  from  lumbar  bodies, 
carious  where  slips  of  the  muscle  are  attached,  and,  destroying  the  mus- 
cular substance,  it  sinks  towards  the  thigh  ;  it  may  either  pass  out  into  the 
iliac  fossa  beneath  the  fascia,  or  beneath  Poupart's  ligament  just  outside 
the  artery  under  which  it  usually  turns  down  and  in  along  the  profunda  ; 
but  it  may  pass  back  along  the  internal  circumflex  and  present  on  the 
buttock  beneath  the  lower  part  of  the  gluteus  max.  Pus  from  the  side 
and  front  of  the  lumbar  bodies  commonly  runs  along  a  lumbar  artery 
beneath  an  arch  of  the  psoas,  and  passes  between  two  transverse  pro- 
cesses into  the  back,  behind  the  quadratus  (lumbar  abscess) ;  or  it  may 
descend  along  the  great  vessels  into  the  pelvis  and  present  through  the 
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rgreat  sciatic  foramen  or  in  the  perineum,  or  burst  into  a  pelvic  viscus. 
(For  Morbid  Anatomy  see  p.  48.) 

Abscess  connected  with  a  carious  process  appears  in  relation 
with  it. 

Sequestra  from  necrotic  caries  (p.  297)  may  be  locked  in  among  the 
bodies  and  prevent  union.  There  is,  as  a  rule,  no  means  of  diagnosing 
their  presence. 

Not  uncommonly,  when  caries  reaches  the  posterior  surface  of  the 
bodies,  a  button  of  granulation  tissue  protrudes  into  the  canal  and  com- 
presses the  cord,  causing  more  or  less  complete  paraplegia,  followed  by 
-signs  of  descending  sclerosis.  This  is  much  commoner  than  compres- 
sion of  the  cord  by  displaced  bodies.  Issuing  nerves  may  be  involved 
in  the  inflammation. 

Symptoms. — At  first  a  child  ceases  to  run  about  and  play,  and 
walks  cautiously  with  a  stiff  back  ;  then  he  seeks  assistance  from  objects 
•of  furniture,  &c,  and,  these  failing,  stoops  forward,  places  his  hands  on 
his  knees  and  supports  the  shoulders  and  head  with  his  arms.  He  fears 
all  jars  of  the  spine,  and  in  lying  down  or  rising  places  much  depend- 
ence on  the  arms.  Children  rarely  complain  of  pain  in  the  back,  but 
sometimes  they  suffer  from  constant  belly-ache,  pains  down  the  legs,  or 
along  cervical  nerves,  or  painful  constriction  of  the  thorax — symptoms 
which  should  always  be  carefully  inquired  into. 

On  examination  there  may  be  such  projection  of  spines  as  renders 
the  diagnosis  clear.  If  not — and  it  is  of  the  greatest  importance  to 
recognise  the  disease  before  deformity  appears — tapping  all  down  the 
spines  may  reveal  a  tender  spot,  as  also  the  application  of  a  hot  sponge  ; 
but  these  signs  are  best  marked  in  older  patients.  Stiffness  of  the  spine 
is  shown  by  causing  the  child  to  pick  up  something  from  the  floor,  or  to 
touch  his  toes  whilst  his  knees  are  straight ;  for  the  former  purpose  he 
will  bend  knees  and  ankles  fully,  he  will  fail  altogether  in  the  latter,  and 
in  both  it  will  be  seen  that  he  holds  a  considerable  segment  of  the  spine 
stiff.  When  laid  flat  he  cannot  rise  without  using  his  arms  ;  he  will  not 
jump  freely  from  a  small  height  on  to  his  heels.  Movements  of  rotation 
are  absent  in  the  affected  part.  Sudden  pressure  on  the  shoulders  or 
rotation  or  extension  of  the  spine  causes  pain. 

In  every  case  all  the  seats  of  abscess  (p.  462)  should  be  carefully 
explored,  for  abscess  may  be  the  first  positive  sign.  It  will  be  noticed 
that  the  above  symptoms  depend  upon  tenderness  of  the  weight-bearing 
surfaces  of  the  bones ;  a  focus  of  disease  limited  to  the  anterior  or  lateral 
surface  would  hardly  reveal  itself,  and  an  abscess  springing  from  it  would 
be  regarded  as  possibly  unconnected  with  bone.  In  this  case  pus  may 
point  at  four  or  five  spots,  and  two  or  three  quarts  may  be  present ;  and 
yet  there  may  be  little  or  no  curvature. 

Adults  must  be  examined  like  children.  They  usually  suffer  more 
pain  and  are  more  sensitive  to  tapping  and  heat. 

In  the  neck  the  symptoms  are  usually  plain.  The  disease  begins 
almost  always  in  childhood,  but  may  be  of  long  duration.  The  part  is 
held  stiffly,  and  the  whole  body  is  turned  to  look  to  one  or  other  side. 
To  lie  down  or  get  up,  the  patient  turns  sideways  and  supports  the  head 
with  one  or  both  hands.  There  may  be  dull  local  pain  and  some  swelling 
posteriorly.  Pain  along  cervical  nerves  is  very  characteristic,  e.g.  along 
one  or  both  great  occipitals  in  atlanto-axial  disease.  Hiiter  states  that 
the  articular  processes  suffer  much  more  frequently  here  than  elsewhere, 
and  that  this  is  the  cause  of  the  wry  neck  frequently  met  with  in  cervical 
caries.    If  there  is  much  angular  curvature  the  head  is  extended  and  the 
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dorsal  convexity  undone.  Abscess  must  be  looked  for.  If  the  movements 
of  nodding  and  of  rotation  of  the  head  are  free,  the  disease  must  be  below 
the  axis ;  caries  above  this  is  rare. 

Diagnosis. — In  the  cervical  region,  muscular  rheumatism  and  wry- 
necks from  the  presence  of  glandular  swellings  and  abscesses  may  occa- 
sion difficulty ;  also  a  form  of  wry-neck  not  uncommon  after  rheumatic 
fever,  which  is  usually  cured  by  blistering.  Lower  down,  difficulty  is  most 
often  met  with 'in  young  children,  who  have  an  ill-defined  curve  ;  evidence 
of  pain,  spontaneous  or  on  movement,  is  here  very  important.  Indeed, 
any  severe  enduring  pain  on  one  or  both  sides,  running  from  the  spine, 
should  always  suggest  the  possibility  of  caries.  For  a  long  time,  espe- 
cially in  adults,  there  may  be  no  curve,  or  such  prominence  as  there  is 
may  possibly  be  physiological.  For  the  diagnosis  from  lateral  curvature, 
which  may  be  accompanied  by  severe  pain,  see  p.  459. 

When  an  abscess  presents  in  any  of  the  ordinary  positions  of  a  spinal 
abscess,  it  must  be  regarded  as  spinal  unless  this  source  can  be  distinctly 
negatived.  Most  difficulty  is  experienced  in  the  groin,  where  psoas  and 
iliac  spinal  abscesses  present.  They  may  be  confused  with  abscesses  of 
lymphatic  glands,  hip-joint  abscesses,  especially  that  running  up  beneath 
the  ilio-psoas ;  enlargements  of  the  bursa  beneath  the  ilio-psoas';  abscesses 
about  the  caecum,  or  arising  in  the  connective  tissue  beneath  the  iliac 
fascia  or,  it  is  said,  from  simple  myositis  of  the  psoas ;  abscesses  from 
pelvic  cellulitis  or  disease  of  the  hip-bone,  and  rarely  with  peri-renal 
abscesses,  or  even  empyemata  that  have  gravitated  to  the  groin.  Spinal 
abscess  often  causes  persistent  flexion  of  the  hip  when  it  enters  the  psoas ; 
but  the  hip  is  easily  shown  to  be  normal. 

Prognosis. —  Cceteris  paribus. — This  is  worse  after  than  before 
puberty.  The  general  health  and  ability  of  the  patient  to  carry  out 
treatment  are  of  first  importance.  If  abscess  does  not  form,  the  outlook 
is  very  favourable,  general  or  some  other  local  tuberculosis  being  the  chief 
danger.  When  abscess  is  present,  aseptic  treatment  wards  off  the  ex- 
treme dangers  of  acute  septicaemia  and  hectic  ;  but  it  must  be  admitted 
that  many  children  recover  in  spite  of  long,  suppurating  sinuses.  The 
amount  of  deformity  depends  largely  upon  the  treatment  and  the  time 
when  it  is  begun. 

Treatment.—  In  addition  to  the  hygienic  treatment  necessary  in  all 
tubercular  diseases  of  bone  (p.  264),  absolute  rest  of  the  part  is  essen- 
tial. There  can  be  no  doubt  that  recumbency  best  secures  freedom  from 
pressure  and  friction,  and  the  prone  position  is  preferred.  But  health 
may  suffer  under  these  conditions,  and  among  the  poor  the  necessary 
attention  cannot  be  given  to  children.  Often,  therefore,  a  support  is 
required,  which  will  give  sufficient  rest  to  allow  healing  to  take  place 
whilst  the  patient  walks  about  without  pain.  None  is  equal  to  Sayre's 
plaster-jacket  in  cases  of  disease  below  the  mid-dorsal  region;  when  the 
disease  lies  higher,  the  corset  does  not  get  a  sufficient  hold  upon  the  part 
above  effectually  to  support  it.  For  these  latter  cases,  Sayre  introduced 
the  contrivance  known  as  a  '  jury-mast ' — a  thin  rod  of  iron,  fixed 
to  the  back  and  loins,  and  bent  forwards  some  inches  above  the  patient's 
head  ;  to  a  swinging  crossbar  attached  to  the  point  of  the  upper  end,  the 
head  is  slung  by  straps,  and  its  weight  is  thus  removed  from  the  spine 
and  carried  along  the  jury-mast  to  the  pelvis ;  but  the  movement  of 
rotation  of  the  atlas  on  the  axis  is  permitted.  As  a  cheap  substitute  for 
the  jury-mast,  the  loop  of  iron  shown  in  fig.  170  is  used  at  King's 
College  Hospital. 

It  is  obvious  that  the  rest  these  jackets  give  is  far  from  perfect ;  they 
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constrict  and  prevent  the  development  of  the  thorax,  and  throw  undue 
stress  upon  the  abdominal  rings,  they  are  liable  to  rub  the  patient  into 
sores,  and  frequently  get  extremely  filthy ;  yet  they  are  often  the  best 
means  of  treatment  at  our  command,  and  are  much  superior  to  the  old 
spinal  supports  in  cases  where  recumbency  and  good  air  cannot  be 
obtained.  The  existence  of  abscess  or  of  sinuses  is  no  bar  to  their  use, 
for  windows  can  be  cut  for  the  latter ;  or  the  corset  may  be  made  in  two 
pieces,  hinged  behind,  and  a  dressing  can  be  applied*  beneath  it.  In 
these  cases,  poroplastic  corsets  are  often  employed  by  those  who  can 
afford  them. 

When,  however,  the  occipital,  atlas,  and  axis  are  affected,  the  patient 
must  be  kept  lying  down,  and  precautions  taken  to  prevent  all  movements 
of  the  head.  Krohne  and  Sesemann  have  recently  shown  me  a  splint 
which  would,  I  think,  afford  more  complete  rest  to  the  spine  than  can 
be  obtained  in  any  other  way.  It  consists  of  a  double  Thomas'  splint 
(Fig.  134),  and  from  the  upper  crescent  bars  are  carried  up  behind  the 
neck  to  support  a  padded  plate,  upon  which  the  occiput  rests,  and  to 
which  the  head  may  be  fixed  by  an  encircling  band.  The  patient  must 
always  be  kept  horizontal,  but  may  be  lifted  and  taken  out  of  doors 
freely.  He  must  lie  upon  a  feather  bed,  or  air  or  water  mattress.  It 
seems  likely  that  this  splint  would  safely  reduce  deformity  to  a  minimum, 
or,  if  applied  early,  prevent  its  occurrence. 

The  application  of  a  Sayre's  jacket. — Sayre,  at  first,  swung  his  patient 
as  shown  in  Fig.  170,  and  rapidly  rolled  a  plaster  bandage  round  him ; 
later,  only  such  traction  upon  the  head  and  shoulders  was  made  as 
rendered  the  patient  more  comfortable.  Now,  all  such  slinging  is  done 
away  with,  and  corsets  are  applied  with  the  patients  lying  on  their 
backs.    The  following  method  is  very  good  : — 

The  child  having  been  well  washed,  make  a  close-fxtting  jersey  of 
boracic  lint,  fitting  well  up  into  the  axillae  ;  lay  6  or  8  layers  of  a  towel 
over  the  soft  part  of  the  abdomen,  as  a  '  dinner-pad,'  and  then  draw  the 
jersey  tense  by  a  bandage  pinned  to  it  and  passing  under  the  perineum. 

Cut  a  piece  of  bandage  long  enough  to  reach  from  the  first  dorsal 
spine  to  the  sacrum,  1  inch  above  the  trochanters,  and  another  one  and 
a  quarter  the  girth  of  the  trunk  at  its  widest ;  lay  them  in  the  shape 
of  a  T  on  a  table  a  little  wider  than  the  latter  piece.  Next  soak  2  to  3 
inch  bandages  in  mucilage  (B.P.)  diluted  one-half,  squeeze  them  slightly, 
cut  them  into  lengths  equal  to  the  one  and  a  quarter  girth,  and  lay  them 
on  the  table  so  that  each  piece  shall  cover  about  two-thirds  of  its  pre- 
decessor, till  the  length  of  the  jacket  is  made  up.  Then  lay  over  the 
ends  of  the  slips,  on  either  side,  a  strip  of  ordinary  bandage,  and  com- 
mence above  again  to  lay  down  a  second  set  of  plaster  slips.  This  is 
enough  for  small  children ;  it  can  be  strengthened  at  any  level  or 
throughout  by  a  third  layer.  All  this  is  done  with  the  aid  of  an  assis- 
tant, standing  opposite  the  surgeon,  who  takes  the  end  of  the  bandage, 
unrols  it  from  the  surgeon's  hand,  and  puts  it  into  position  on  his  own 
side  ;  the  surgeon  cuts  the  bandage  into  proper  lengths. 

The  patient  is  now  laid  upon  the  table  so  that  the  longitudinal  band- 
age corresponds  to  the  part  of  the  spine  it  represents,  and  the  arms  are 
drawn  well  up  over  the  head  to  expand  the  thorax.  Starting  below,  the 
surgeon  and  his  assistant  take  the  ends  of  the  most  superficial  slip, 
draw  it  tight  beneath  the  back  and  fold  the  ends  in  over  the  hip-bones 
and  hypogastrium,  and  so  on  in  succession  up  to  the  top.  Next,  6  or  8 
previously  prepared  strips  of  tin  are  placed  symmetrically  on  the  trunk 
chiefly  behind  the  mid-lateral  line  ;  they  reach  from  the  pelvis  nearly  to 
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the  upper  edge  of  the  jacket,  and  are  held  in  place  by  the  second 
layer  of  plaster  slips,  which  are  brought  up  like  the  first.  Now  remove 
the  perineal  band,  draw  out  the  dinner -pad,  mould  the  case  well  down 
over  the  iliac  crests  and  anterior  spines,  and  leave  the  patient  20-30 


Fig.  170. — a,  tripod  for  the  application  of  Sayre's  bandage  ;  B,  iron  loop  for 
supporting  the  head  in  ditto. 


minutes  to  dry.  Then  cut  out  the  jacket  under  the  arms  if  necessary, 
and  it  is  finished.  When  a  jurymast  is  used,  it  is  put  in  instead  of  the 
tins,  and  two  layers  of  slips  will  be  required  outside  it. 

Thus  we  get  such  extension  as  it  seems  right  to  use  ;  K.  Davy,  how- 
ever, employs  hammock-suspension,  i.e.  puts  the  patient  on  his  face  in  a 
hammock  of  which  the  ends  are  far  apart,  but  which  still  tends  to  undo 
an  angular  curve,  sometimes  causing  great  pain  and,  no  doubt,  damage. 
The  hammock  is  included  in  the  plaster  roller  and  slipped  out  afterwards. 

A  jacket  should  wear  at  least  3  months. 

Paraplegia  from  spinal  caries  is  of  good  prognosis  if  early  treated 
by  recumbency.  Rarely  is  an  abscess  met  with  clinically  which  is 
drying  up  and  may  be  left  alone ;  rarely,  also,  aspiration  suffices  to  cure. 
Always  examine  the  cavity  with  a  finger,  and  if  possible  touch  the 
diseased  spine ;  in  rare  cases  sequestra  have  thus  been  found  and 
removed.  Considering  the  difficulty  there  is  in  keeping  a  freely  dis- 
charging sinus  in  the  groin  sweet,  psoas  abscess  is  often  best  treated 
by  incision  here  and  the  passage  of  a  catheter  or  sound  to  the  upper 
part  of  its  track  to  serve  as  a  guide  for  a  counter-opening  in  the  loin ; 
a  tube  is  introduced  here,  and  all  pus  having  been  expressed,  the  first 
opening  is  sewn  up.    It  may  be  reopened  and  drained  2  days  later  if 


WEBBED  FINGERS 


467 


necessary,  the  first  gush  of  discharge  from  the  large  cavity  being  then 
over.  Postpharyngeal  abscess  has  been  opened  aseptically  by  an  opera- 
tion like  that  for  tying  the  carotid,  the  vessels  being  drawn  out. 

In  cases  of  disease  with  abscess  affecting  the  lumbar  or  even  the 
12th  dorsal  vertebra,  Treves  suggests  ('  Trans.  Med.  Chir.,'  1884)  reaching 
the  carious  focus  by  the  following  operation.  Make  a  2|  inch  cut  half  an 
inch  inside  the  outer  edge  of  the  erector,  having  its  centre  opposite  the 
vertebra  most  diseased ;  divide  the  posterior  layer  of  the  lumbar  fascia  and 
any  fibres  of  latissimus  ;  draw  the  outer  edge  of  the  erector  towards  the 
.spine ;  carefully  divide  the  middle  layer  of  fascia  close  to  the  transverse 
processes  ;  divide  the  quadratus  just  outside  the  tip  of  the  central  trans- 
verse process,  and  also  the  anterior  layer  of  fascia.  The  psoas  is  now 
seen  ;  introduce  a  finger  into  it,  working  along  the  front  of  the  trans- 
verse process  until  the  body  is  reached.  An  abscess  is  usually  opened 
long  before  this.  The  line  of  the  transverse  process  is  that  of  safety  ;  a 
lumbar  artery  lies  above  and  below  it.  A  sequestrum  may  be  found  ; 
direct  drainage  is  established  and  iodoform  may  be  applied. 

The  chief  causes  of  death  in  spinal  disease  are :  acute  tuberculosis, 
phthisis  or  other  tubercular  disease,  septic  wound-diseases  in  connection 
with  open  abscesses,  and  exhaustion  from  hectic,  bed-sores,  &c. 

Syphilitic  caries  of  the  spine  from  gummatous  infiltration  of  the 
bodies  of  the  vertebrae  certainly  occurs ;  its  frequency  is  as  yet  unknown. 
But  in  adults,  if  there  is  a  history  of  syphilis,  treatment  from  this  point 
of  view  should  be  adopted. 

New  growths  of  the  spine  are  generally  secondary.  They  may  cause 
deformity  by  destruction  of  bone.  Often  they  are  discovered  post  mor- 
tem ;  but  if  they  press  on  spinal  nerves,  they  cause  excruciating  pain. 


CHAPTEE  XXXIV. 

DISEASES  OF  THE  HANDS  AND  FEET,  CLUB-FOOT  AND 
OTHER  DEFORMITIES  OF  THE  LIMBS. 

Webbed  lingers. — Union  of  fingers  to  each  other  even  to  their  tips 
may  be  congenital,  or  caused  by  burns  when  it  is  most  intractable.  In 
the  former  case  an  incision  must  be  made  down  the  centre  of  the  dorsal 
aspect  of  one  finger,  and  down  the  centre  of  the  palmar  aspect  of  the 
other,  and  the  flaps  towards  the  web  dissected  up ;  the  fingers  are  then 
separated,  and  each  flap  adheres  by  its  base  to  the  finger  other  than  that 
from  which  it  was  taken,  and  is  used  as  a  covering  for  it.  In  cases  from 
burns,  the  scar  tissue  will  not  bear  transplanting.  Mere  division  of  the 
connecting  skin  is  often  of  no  avail,  for  the  fingers  grow  together  again 
when  the  wound  heals.  To  counteract  this,  a  flap  of  skin  may  be 
twisted  from  the  dorsum  of  the  hand  to  between  the  fingers  (John 
Wood) ;  or,  a  perforation  may  first  of  all  be  made  in  the  connecting  skin 
near  the  roots  of  the  fingers,  and  prevented  from  closing  by  keeping  a 
piece  of  tube  in  it  till  the  edges  have  healed,  and  then  the  remainder  of 
the  connecting  tissue  may  be  divided  (Liston). 

Webbed  toes  are  of  little  consequence. 

Contraction  of  the  fingers  (Dupuytren's  contraction)  depends  on 
shortening  and  rigidity  of  the  palmar  aponeurosis,  as  is  well  shown  in 
Fig.  171,  and  does  not  depend  upon  contraction  of  the  tendons  nor  of 
their  sheath.  The  contracted  fascia  passes  across  like  the  string  of  a 
bow,  whilst  the  tendons  in  their  sheaths  lie  at  a  distance  along  the  con- 
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cavity  of  the  curve  close  to  the  bone.  It  sometimes  is  accompanied  by 
petty  tumours  on  the  fascia. 

The  disease  is  very  chronic,  often  increasing  steadily  for  years, 
usually  beginning  in  the  fifth  and  spreading  to  the  fourth  and  third 

fingers.  Most  common  in  men.  The 
influence  of  manual  labour  is  doubtful, 
though  in  many  cases  it  seems  to  be 
connected  with  repeated  blows  upon  the 
part,  and  rarely  with  wound.  It  is 
common  in  the  well-to-do,  and  often 
seems  to  be  associated  with  rheumatoid 
arthritis  or  gout. 

The  skin  is  closely  incorporated  with 
the  band  in  bad  cases,  and  presents 
numerous  puckers  where  small  offshoots 
are  inserted. 

Treatment. — Mr.  Adams  recom- 
mends— (1)  '  Subcutaneous  division  of 
all  the  contracted  bands  of  palmar  fascia 
that  can  be  felt  by  as  many  punctures 
as  may  be  necessary  ;  the  smallest  teno- 
tomy-knife  being  passed  under  the  skin 
and  made  to  cut  backwards.  (2)  Imme- 
diate extension  of  the  contracted  fingers, 
which  with  the  hand  are  to  be  bandaged 
to  a  splint.  (3)  The  bandage  may  be 
removed  on  the  fourth  day,  when  pro- 
l^.dteed^l^B^  ba,Wy  the  Punctures  will  be  healed.  But 
in  King's  College  Museum.  (4)  an  extension  splint  must  be  worn 

night  and  clay  for  three  weeks,  and  at 
night  for  three  weeks  more.    Motion  must  be  employed  every  day.' 

Mr.  Adams  seems  ('  On  Contraction  of  the  Fingers,'  1879)  to  have 
achieved  excellent  results  by  this  methc  d,  as  also  have  others  in  mild 
cases.  But  most  surgeons  have  failed  utterly  with  it  when  the  skin  has 
been  closely  adherent  to  the  fascia.  In  these  cases  Goyrand's  operation 
is  the  best.  Bender  the  part  bloodless  and  make  a  longitudinal  incision 
over  and  longer  than  the  band ;  carefully  dissect  the  skin  from  it,  make 
transverse  incisions  in  it  wherever  tight,  and  straighten  the  finger ; 
remove  any  loose  bits  of  the  band  ;  oozing  from  small  vessels  is  gene- 
rally free,  so  lay  a  horsehair  drain  from  end  to  end  of  the  wound,  and 
unite  the  edges  carefully  with  continuous  horsehair  suture.  Dress  anti- 
septically  with  pressure  and  fix  to  a  straight  splint.  Bemove  the  drain 
the  next  day,  and  leave  the  second  dressing  on  for  a  week.  Then  the 
wound  is  healed ;  remove  the  stitches,  employ  passive  movement,  and  the 
use  of  a  splint  for  two  or  three  weeks  longer.  (Quoted  from  J.  Hardie, 
'  Medical  Chronicle,'  p.  9,  No.  1.) 

A  congenital  contraction  is  sometimes  seen  in  the  fifth  finger, 
apparently  due  to  deficiency  of  skin  in  the  direction  of  its  length.  No 
band  is  felt,  no  deep  transverse  furrows  or  puckers  of  the  skin  are  seen. 
It  yields  to  constant  extension  for  several  months  maintained  by  strapping 
the  finger  to  a  splint  fitted  to  the  inner  side  of  the  hand  with  a  bar  along 
the  outer  posterior  edge  of  the  finger.    Other  fingers  may  be  affected. 

Whitlow  or  Paronychia  is  an  acute  inflammation  of  a  finger,  in 
many  ways  resembling  a  boil,  probably  starting  almost  always  in  the 
fibrous  structure  of  the  skin  and  subcutaneous  tissue,  and  rapidly  run- 
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ning  on  to  suppuration  and  necrosis.  It  is  very  frequently  due  to  infec- 
tion of  the  cutis  by  some  intense  noxa  through  punctured  wounds  or 
fissures,  perhaps  scarcely  noticeable.  Thus  they  are  frequent  among 
surgeons,  anatomists,  butchers,  cooks,  and  others  liable  to  wounds  and 
called  upon  to  handle  decomposing  materials. 

The  tissue  in  which  the  inflammation  is  seated  is  peculiarly  dense, 
especially  upon  the  palmar  surface  of  the  fingers,  where  it  is  covered  by 
a  very  thick  layer  of  epidermis.  Pus  is  consequently  prevented  from 
extending  far  laterally ;  if  it  reach  the  surface  it  cannot  burst  through 
the  epidermis  but  raises  it  widely  into  a  bulla  ;  but  if  it  originate  deeply, 
it  may  destroy  the  periosteum  of  the  last  phalanx,  and  cause  caries  or 
necrosis  of  it,  or  burst  into  the  tendon  sheath.  Four  varieties  are  accord- 
ingly described :  the  subcuticular,  the  cutaneous  or  subcutaneous  (P. 
cellulosa),  the  thecal,  and  the  periosteal.  It  is  impossible  to  get  certain 
information  as  to  the  point  of  commencement  of  the  inflammation,  but 
there  seems  no  reason  why  an  acute  suppurative  periostitis  of  the  last 
phalanx,  or  teno-synovitis  should  not  occasionally  be  primary. 

Thecal  abscess  or  suppuration  in  a  tendon  sheath  is  always  grave ; 
for  the  inflammation  may  extend  widely  along  the  sheath,  perhaps  to 
the  common  sheath  of  the  flexor  tendons  beneath  the  annular  ligament 
— a  complication  which  is  most  likely  to  occur  in  whitlow  of  the 
thumb  or  little  finger,  but  may  occur  by  extension  from  any  finger. 
The  most  favourable  result  of  this  accident  is  the  formation  of  dense 
adhesions  between  the  tendons  and  their  sheaths  crippling  the  finger 
or  the  hand ;  the  least  favourable  results  are  necrosis  and  separation 
after  long  suppuration  of  pieces  of  tendon,  caries  and  necrosis  of  the 
phalanges,  and  suppuration  in  the  interphalangeal  joints.  Necrosis  and  se- 
paration of  the  sequestrum  of  course  necessitates  prolonged  suppuration. 

Lymphangitis,  diffuse  cellulitis,  and  lymphadenitis,  simple  or  sup- 
purative, are  frequent  complications,  especially  of  the  cases  due  to 
inoculation  from  dead  bodies.  Occasionally  a  death  occurs  from  septicae- 
mia, pyaamia,  or  exhaustion  from  prolonged  suppuration  and  fever. 

The  symptoms  vary  with  the  depth  and  situation  of  the  inflam- 
mation, being  most  severe  when  it  is  deep  on  the  volar  aspect.  They 
are  pain,  often  agonising,  throbbing,  much  increased  by  the  dependent 
position ;  extreme  tenderness,  diffuse  redness  and  tense  swelling ;  the 
red  lines  and  swollen  glands  of  lymphangitis  may  be  present ;  there  is 
more  or  less  fever,  in  the  more  severe  forms  perhaps  103°-4°. 

The  subcuticular  is  the  form  which  occurs  most  frequently  on  the 
dorsal  and  lateral  surfaces  of  the  fingers,  and  not  uncommonly  pus  forms 
beneath  the  root  of  the  nail  and  then  burrows  widely  beneath  the  cuticle. 

"When  the  tendon  sheath  becomes  involved,  symptoms  of  deep  inflam- 
mation spread  along  its  course,  and  the  general  state  is  much  aggravated. 

Treatment.— In  the  earliest  stage  of  severe  cases,  rest  and  vertical 
suspension,  or,  if  that  is  impossible,  slinging  the  hand  as  high  as  may 
be ;  free  application  of  belladonna  and  glycerine,  and  envelopement 
first  of  the  finger  then  of  the  whole  hand  in  hot  fomentations  changed 
every  two  hours ;  frequent  bathing  of  the  hand  in  water  as  hot  as  can 
be  borne  ;  a  purgative,  if  necessary,  and  the  administration  of  aconite. 

In  the  slighter  subcuticular  forms,  directly  a  dark  or  yellow  spot 
appears  beneath  the  cuticle,  this  should  be  removed  and  some  moist 
antiseptic  dressing  applied  ;  and  when  suppuration  occurs  beneath  the 
nail,  the  earliest  opportunity  should  be  taken  of  carefully  cutting  a 
Iiole  through  it  and  letting  the  pus  out.  If  swelling  and  pain  continue 
to  increase,  remove  the  nail. 
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In  P.  cellulosa,  if  the  above  treatment  does  not  speedily  give  re- 
lief, incision  is  urgently  called  for  to  prevent  extension  to  the  tendon 
sheath  or  bone,  unless,  of  course,  the  pus  has  burst  out  beneath  the 
cuticle,  when  the  removal  of  this  may  yield  sufficient  drainage.  The 
incision  should  be  made  carefully  and  not  by  a  plunge  into  the  tendon 
sheath,  which  may  thus  become  infected ;  but  a  rapid  incision  is  neces- 
sary unless  the  part  can  be  frozen  or  gas  given.  The  exact  point  where 
the  first  drops  of  pus  form  may  be  found,  if  there  is  any  doubt,  by 
seeking  the  most  tender  spot  with  a  probe.  By  the  fourth  or  fifth  day  a 
slough  is  usually  present,  and  its  separation  may  be  hastened  by  boracic 
fomentations. 

Thecal  abscess  requires  free  openings  and  counter-openings  into 
the  tendon  sheath,  the  latter  made  upon  a  probe,  and  so  placed  as  to 
avoid  digital  arteries ;  a  horsehair  drain  may  be  used  along  with 
boracic  fomentations  and  boracic  hot  baths  ;  or  boracic  irrigation  through 
the  sheath  may  be  used.  In  severe  cases  it  has  been  proposed  even 
to  divide  the  annular  ligament.  As  the  inflammation  subsides,  passive 
movement  must  be  used  to  secure  as  much  movement  as  possible. 

A  necrosed  phalanx  must  be  removed  in  pieces  or  entire  when  it 
becomes  loose,  the  sinus  being  enlarged  as  may  be  necessary.  When 
the  ungual  phalanx  is  gone  the  nail  usually  falls  forwards  into  the  top 
of  the  finger,  but  a  useful  tip  is  left. 

When  a  terminal  joint  is  involved,  ankylosis  may  be  tried  for  ;  but 
ankylosis  in  the  metacarpophalangeal  or  next  joint  is  a  great  nuisance, 
the  finger  being  always  in  the  way.  Excision  or  amputation  must  then 
be  done. 

The  treatment  of  general  complications  presents  nothing  special. 
Onychia  or  inflammation  of  the  matrix  of  the  nail  is  in  no 

way  separated  from  paronychia,  cases  of  onychia  often  ending  as  sub- 
cuticular paronychia  (P.  ungualis).  In  onychia  simplex,  after  a  good 
deal  of  pain  in  many  cases  and  symptoms  of  inflammation,  a  slight 
purulent  discharge  escapes  from  a  fold  round  the  nail,  and  it  is  generally 
found  that  the  latter  has  been  undermined  and  loosened.  In  other  cases 

a  pale  yellow  spot  is  first  noticed  beneath 
the  nail,  indicating  the  presence  of  pus. 
In  the  first  case,  overhanging  nail  should 
be  removed  and  the  part  kept  dry  with 
iodoform  ;  in  the  second  an  opening  must 
at  once  be  made  through  the  nail. 

Severe  chronic  forms,  usually  due  to 
syphilis — acquired  or  inherited — or  to 
scrofula,  are  called  onychia  maligna.  A 
,M    „     , .      ,.        „       foul  ulceration  slowly  separates  the  nail, 
^''W^ToS  which  may  long  remain  attached  at  one 
Museum.  point,  acting  as  an  irritant  to  the  granu- 

lations and  forming  a  recess  in  which 
matter  putrefies.  The  end  of  the  finger  often  becomes  much  swollen,  so 
as  to  look  like  a  drum-stick  (Fig.  172).  There  may  be  much  pain, 
especially  at  night,  and  children  chiefly  suffer. 

Treatment. — Attention  to  the  general  health,  especially  in  the 
strumous.  Kemoval  of  the  nail  or  its  remains  ;  the  application  of  an 
antiseptic  ointment,  especially  iodovaseline,  or  a  mercurial  ointment  in 
syphilitic  cases.  An  endeavour  to  reduce  the  size  of  the  finger-end  by 
firm  strapping  may  be  made. 

Ulcers  about  the  nails. — 1.  A  very  common  and  troublesome 
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affection  is  that  popularly  termed  '  ingrowth  of  the  nails?  which  usually 
occurs  in  the  great  toe.  It  is  not  due  to  any  alteration  in  the  nail,  as  its 
name  would  imply ;  but  the  contiguous  soft  parts  swell  and  inflame  from 
constant  pressure  by  tight  shoes  against  the  edge  of  the  nail.  If  this 
continue,  suppuration  occurs,  and  an  ulcer  forms,  with  fungous  and 
exquisitely  sensitive  granulations,  in  which  the  edge  of  the  nail  is  em- 
bedded, often  producing  so  much  pain  as  to  prevent  walking.  The  pus 
decomposes,  irritates  the  ulcer,  and  bags  beneath  the  edge  of  the  nail, 
which  becomes  more  and  more  detached  from  the  matrix. 

Treatment. — The  preventive  treatment  consists  chiefly  in  the 
wearing  of  square-toed  boots,  to  avoid  lateral  pressure ;  but  a  few  cases 
occur  in  which  there  appears  to  have  been  no  error  in  this  direction.  It 
is  said,  also,  that  the  nails  should  be  cut  straight  across,  the  angles 
being  left  so  long  as  not  to  be  overlapped  by  the  skin. 

If  the  disease  threatens  or  has  just  started,  complete  rest  should  be 
given  ;  soften  the  nail  well  by  soaking  in  warm  water,  and  shave  it  as 
thin  as  possible  that  it  may  yield  before 
rather  than  resist  lateral  pressure  ;  a  touch 
of  caustic  to  any  ulcer  and  then  dusting 
with  iodoform  will  soon  bring  about  healing. 
In  more  advanced  cases,  where  pus  is  bur- 
rowing beneath  the  nail,  an  almost  painless 
cure  may  be  effected  by  carefully  cutting 
away  just  so  much  nail  as  is  undermined, 
snipping  off  granulations,  and  dressing  with 
iodoform  ;  or  painting  with  strong  solution 
of  perchloride  of  iron  acts  both  as  antiseptic 
and  astringent.  In  the  worse  cases  this  is 
not  sufficient,  and  the  nail  grows  up  again 
before  the  ulceration  has  healed  ;  it  is  then 
necessary  to  remove  half  or  even  the  whole 
nail.  If  the  disease  still  recur,  the  whole 
of  the  overlapping  fold  of  skin  and  granu- 
lations must  be  removed.  Some  surgeons 
prefer  this  to  removal  of  the  nail. 

Subungual  exostosis. — A  fibroma  or 
fibro-enchondroma,  which,  subsequently  os- 
sifies, is  not  uncommon  on  the  dorsal  surface 

of  the  last  phalanx  of  the  great  toe  (Fig  173).  To  cut  away  a  sufficient 
portion  of  the  nail,  and  dissect  the  tumour  out,  separating  it  deeply 
from  the  phalanx  with  a  gouge,  is  the  only  effective  treatment. 

Genu  valgum  and  Genu  varum,  or  knock-knee  and  bow- 
knee. — Genu  valgum  is  much  the  commoner,  but  genu  varum  is  not 
rare.  These  deformities  are  of  two  kinds  :  (1)  the  rachitic,  developing 
in  early  childhood,  and  usually  in  connection  with  other^  signs  of 
rickets  ;  (2)  the  static,  developing  about  puberty  from  standing  under 
too  heavy  loads.  In  both  cases  probably  the  primary  fault  is  muscular 
fatigue,  from  this  follows  undue  strain  upon  the  ligaments  and  upon  the 
outer  or  inner  half  of  the  joint  surfaces  ;  which  side  shall  suffer  is  pro- 
bably determined  by  slight  differences  in  the  plane  of  the  knee-joint 
either  original  or  acquired  by  curvature  of  the  tibia,  &c.  The  line  of 
weight  falls  normally  from  the  head  of  the  femur  through  the  centre 
of  the  knee  and  ankle  ;  pressure  is  therefore  equally  distributed  in 
the  two  condyles.  If  the  patient  voluntarily  throws  the  knee  some- 
what in  from  laziness  or  sheer  fatigue,  this  distribution  is  at  once 


Fig.  11  3. — Exostosis  of  the  toe. 
See  Annandale  on  'Diseases 
of  the  Fingers  and  Toes,' 
1865. 
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disturbed.  We  commonly  meet  with  G.  valgum  or  G.  varum  on  one  or 
both  sides  ;  more  rarely  with  G.  valgum  on  one  side,  G.  varum  on  the 
other. 

In  G.  valgum,  the  lower  end  of  the  femur  is  slightly  curved  out,  the 
inner  side  being  longer  than  the  outer ;  and  Macewen  has  shown  that 
the  inner  condyle  is  also  longer  than  the  outer.  As  the  ankles  are  widely 
separated  and  the  planes  of  the  knee-joints  remain  horizontal,  it  is 
obvious  that  the  tibia  is  affected  similarly  to,  though  to  a  less  extent, 
than  the  femur ;  a  sharp  spine  usually  develops  at  the  insertion  of  the 
internal  lateral  ligament.  To  allow  the  knees  to  pass  each  other,  the 
hips  are  abducted  and  finally  rotated  out.  A  compensatory  rotation  in 
of  the  foot  occurs  to  keep  the  sole  flat  on  the  ground,  and  the  patient 
gets  on  fairly  well  with  great  deformity  ;  but  not  uncommonly  a  talipes 
valgus  develops,  greatly  aggravating  the  trouble.  The  pathology  of  G. 
varum  is  similar. 

Treatment  of  G.  valgum.— Removal  of  any  obvious  cause  and  care 
of  the  general  health.  In  slight  cases  the  following  apparatus  may  be 
worn  :  let  the  child  lie  on  his  back  on  a  table,  and  apply  padded  wooden 
splints  reaching  from  the  iliac  crests  to  the  soles  of  the  boots ;  these 
should  rest  on  the  table,  and  be  nailed  to  a  stout  webbing  band  passed  round 
the  splints  and  pelvis  above  the  trochanters,  which  is  then  buckled  on  one 
side.  The  lower  ends  of  the  splints  are  fixed  to  the  feet  by  Y-straps,  the 
legs  passing  in  front  of  and  behind  the  ankle.  Other  bands  draw  the 
thigh,  leg,  and  knee  towards  the  splint,  that  for  the  latter  being  broad 
and  four -tailed.  Lastly,  a  flannel  or  elastic  bandage  is  applied  from 
below  up.  The  child  walks  in  the  splints,  and  if  well  used  they  will 
prevent  matters  from  getting  worse.  In  really  severe  rachitic  cases,  and 
early  static  ones,  the  patient  should  be  taken  completely  off  his  legs  ; 
similar  splints  should  be  fixed  above  and  below  with  plaster  of  Paris  and 
an  elastic  bandage  used  round  the  knee  ;  it  will  often  be  a  matter  of 
many  months  to  get  the  joint  straight,  which  often  renders  such  treat- 
ment of  adolescents  impossible. 

Some  surgeons  prefer  forcible  straightening  in  these  cases  ;  it  is  said 
that  they  produce  slight  separation  of  the  epiphyses  externally,  or  in- 
fraction of  the  femur  internally,  or  rupture  of  the  external  lateral  liga- 
ment. The  limb  is  put  in  plaster  afterwards  for  several  weeks.  Delore, 
Billroth,  and  others  have  obtained  good  results  ;  the  treatment  is  said 
not  to  damage  the  joint  nor  to  hinder  growth. 

Osteotomy  should  not  be  done  in  rachitic  cases  in  children  under  8  ; 
in  time  the  above  treatment  will  succeed,  whilst  recurrence  often  occurs 
after  osteotomy.  In  static  and  uncured  rachitic  cases  lack  of  time  and  the 
less  yielding  or  perhaps  fully  ossified  state  of  the  epiphyses  often  render 
the  operation  necessary.  Macewen' s  operation  for  G.  valgum  is  thus 
performed.  The  limb  is  laid  on  the  outer  side  with  a  bag  of  wet  sand 
beneath  the  knee.  A  half-inch  incision  down  to  the  bone  is  now  made 
upwards  from  a  line  one  inch  above  the  top  of  the  patellar  surface  of  the 
femur,  parallel  to  half  an  inch  in  front  of  the  tendon  of  the  adductor 
magnus.  A  chisel  is  passed  through  the  vastus  internus  down  to  the 
bone,  and  used  to  divide  the  latter  transversely,  or  to  cut  it  through  until 
fracture  is  possible.  By  working  the  chisel  laterally  the  cut  in  the  bone 
may  be  rendered  somewhat  wedge-shaped ;  but  this  is  not  a  desirable 
movement,  as  the  chisel  may  break.  Bleeding  having  ceased,  the 
limb  is  brought  into  a  satisfactory  position  and  a  large  gauze  dressing 
applied  ;  or  a  deep  dressing  and  then  the  limb  is  laid  in  a  trough  of 
Gooch's  splint  covered  with  hat-lining,  and  thickly  padded  with  salicylic 
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wool.  A  firm  bandage  is  applied  round  all,  and  the  part  is  not  disturbed 
for  four  or  five  weeks.  There  is  often  some  rise  of  temperature  after  the 
operation  and  a  good  deal  of  pain  during  the  first  twenty-four  hours. 
The  cure  may  be  completed  in  plaster  of  Paris.  A  very  few  deaths, 
apparently  from  septicaemia,  have  been  recorded  after  Macewen's  opera- 
tion ;  suppuration  and  necrosis  running  a  very  long  course  have  occurred ; 
at  least  two  cases  of  wound  of  the  popliteal  artery  during  the  operation ; 
and  trouble  has  risen  from  primary  and  secondary  haemorrhage  from  the 
deep  branch  of  the  anastomotic  of  the  femoral.  To  tie  the  latter  the 
wound  should  be  enlarged  ;  but  if  injury  of  the  popliteal  is  diagnosed, 
this  vessel  must  be  tied  by  an  incision  behind  the  adductor  magnus 
tendon,  as  recommended  under  '  Ligature  of  Arteries.' 

When  the  deformity  is  extreme,  it  may  be  necessary  to  divide  also 
the  tibia  and  fibula  through  longitudinal  incisions — the  former  below 
the  level  of  the  tubercle  from  a  cut  along  the  inner  edge,  the  latter 
about  one  inch  down  (Schede).  Most  surgeons  prefer  removal  of  a  wedge 
having  its  base  at  the  inner  edge  of  the  tibia,  to  division  of  both  bones. 
When  a  wedge  is  excised,  the  periosteum  must  always  first  be  divided, 
elevated,  and  preserved. 

The  treatment  of  CS-enu  varum  is  conducted  similarly.  If  splints  are 
used  inside  the  thigh  for  elastic  traction,  the  two  must  be  bracketed 
together  above  and  below  to  keep  them  from  riding  forwards.  Forcible 
straightening  under  narcosis  may  be  used  ;  but  osteotomy  must  be  done 
only  in  patients  too  old  for  other  treatment. 

Rickety  deformities  of  leg-bones  when  sufficiently  marked,  and 
in  patients  too  old  to  permit  the  possibility  of  straightening  by  splints, 
may  be  treated  by  excision  of  a  wedge  from  the  tibia  and  division  of  the 
fibula.  Dressing  and  splint  as  for 
O.  valgum. 

Club-foot.  —  There  are  four 
primary  varieties  of  this  deformity. 

1.  In  Talipes  equinus  the 
heel  is  raised,  so  that  the  patient 
walks  on  the  ball  of  the  foot 
(Fig.  174),  or  even  on  the  dorsal 
surface. 

2.  In  Talipes  varus,  which 
is  the  common  congenital  form  of 
club-foot,  the  distortion  is  much 
more  complex.  The  heel  is  raised  ; 
the  inner  edge  of  the  foot  is  drawn 
upwards,  and  the  sole  twisted  in- 
wards— so  that  the  patient  walks 
on  the  outer  edge  ;  or,  in  extreme 
cases,  on  the  dorsum  and  outer 
ankle  (Fig.  175). 

3.  In  Talipes  valgus  the 
outer  edge  of  the  foot  is  raised, 
the  longitudinal  or  inner  arch 
flattened  by  the  sinking  of  the 
head  of  the  astragalus,  and  the  fig.  174.— Talipes  equinus. 
patient  walks  on  the  inner  ankle 

<Fig.  180). 

4.  In  Talipes  calcaneus  the  toes  are  raised  and  the  heel  is  de- 
pressed, so  that  the  patient  walks  entirely  upon  it. 
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There  are  also  compound  varieties,  sufficiently  described  by  their 
names  :  talipes  equino -varus,  equino -valgus,  and  calcaneo -valgus.  The 
first  is  common. 

Each  of  these  deformities  may  be  congenital,  ox  acquired  afterbirth — 
talipes  equinus  being  almost  always  acquired. 

Causes  of  the  acquired  form. — The  great  majority  of  cases  deve- 
loping after  birth  are  connected  with  infantile  paralysis,  and  usually  com- 
mence between  the  ages  of  7  months  and  2  years — the  ordinary  period  for 
the  onset  of  this  disease.  Usually  it  assumes  the  form  of  T.  equinus,  often 
with  slight,  more  rarely  with  marked,  varus ;  pes  valgus,  calcaneus,  and 
calcaneo-valgus ,  from  this  cause  are  more  or  less  rare.  It  was  formerly 
taught  that  certain  muscles  of  the  leg  remained  unparalysed,  or  were  less 
affected  than  the  others  ;  these,  when  deprived  of  their  antagonists, 
drew  the  part  over  to  their  own  side  by  virtue  of  their  tone,  and  ulti- 
mately become  short  and  rigid,  fixing  the  part  in  the  abnormal  position. 
This  is  the  antagonistic  theory.  Hiiter  and  Volkmann  object  to  it,  that 
muscular  tone  is  not  able  to  move  considerable  portions  of  limbs  against 
gravity,  as  would  often  be  necessary ;  and  that  the  contractions  by  no 
means  always  develop  in  accordance  with  this  view.  For  the  most  severe 
club-foot  may  develop  with  paralysis  of  all  the  leg  muscles  ;  in  imperfect 
but  extensive  paralysis  the  calf-muscles  may  be  more  completely 
paralysed  than  those  on  the  front  of  the  leg,  yet  equinus  results  ;  when 
a  single  group  of  muscles  only  is  affected,  the  part  may  deviate  towards 
them ;  and  lastly,  severe  forms  may  occur  in  cases  of  prolonged  confine- 
ment to  bed  for  severe  disease  in  which  no  paralysis  or  paresis  at  all  exists. 
The  latter  observation  affords  an  important  clue.  The  mass  of  the  foot  is 
so  unequally  distributed  round  the  axis  of  motion  of  the  joints,  that 
when  left  to  assume  its  position  of  rest  with  the  body  lying  on  its  back, 
it  becomes  extended,  slightly  inverted  and  adducted,  and  the  hollow  of 
the  sole  increases ;  in  other  words,  the  natural  position  of  the  foot  is 
one  of  equino-varus  (Hiiter),  as  is  seen  in  sleep  and  death.  In  conditions 
of  great  feebleness  (e.g.  in  bad  typhoid)  patients  do  not  use  their  muscles 
at  all ;  their  feet  drop  into  the  above  position,  they  are  never  raised  and 
everted,  the  clothes  press  on  them  and  exaggerate  the  deformity,  and  the 
result  is  shortening  of  muscles  and  ligaments  on  the  flexor  side  ;  there 
is  no  active  contraction  about  it ;  they  simply  shrink  and  adapt  themselves 
to  their  shortened  state,  whilst  their  opponents  are  necessarily  length- 
ened. A  severe  equino-varus  may  thus  be  established.  Now,  in  cases 
of  paralysis  of  the  anterior  or  of  all  the  muscles  of  the  leg,  in  which 
the  patient  neither  stands  nor  walks,  the  foot  will  hardly  ever  be 
removed  from  its  position  of  rest ;  consequently  the  posterior  muscles 
shorten,  and  a  talipes  equinus  or  equino-varus  develops.  The  essential 
factor  is  long,  undisturbed  rest  in  one  position.  But  if  the  child  has 
already  begun  to  walk,  frequent  bearing  of  weight  upon  the  foot  causes 
the  passive  performance  of  the  movements  of  flexion  and  eversion,  and 
prevents  shrinking  in  the  opposite  directions.  If,  however,  the  paralysed 
leg  is  shorter  than  the  other,  the  ankle  will  not  be  fully  flexed  ;  for  the 
calf  muscles  now  contract  voluntarily  at  each  step  to  point  the  toes  and 
thus  lengthen  the  limb.    A  talipes  equinus  will  be  the  result. 

Sometimes  deformity  associated  with  paralysis  develops  in  directions 
opposite  to  the  above— flexion  and  eversion.  Volkmann  noticed  that 
patients  suffering  from  partial  or  even  complete  paralysis  of  the  quad- 
riceps extensor  cruris  were  able  to  walk,  using  the  paralysed  leg  simply 
as  a  prop  rendered  rigid  by  mechanical  over-extension  at  the  knee.  As 
a  result  of  this  an  obtuse  angle,  open  anteriorly,  developed  at  the  knee,  a 
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genu  recurvation,  and  this  was  obviously  due  to  excessive  strain  thrown 
upon  the  ligaments,  the  muscles  being  no  longer  able  to  take  their  share 
of  work.  Inextensible  as  ligaments  are,  constant  strain  will  cause  them 
to  yield.  In  this  way  talipes  valgus  is  developed :  as  a  rule  there  is  no 
paralysis,  but  either  the  muscles  of  the  leg  are  abnormally  weak  or  they 
are  overloaded.  The  effect  of  weight  placed  upon  the  astragalus,  is  to 
throw  the  strain  upon  the  inferior  calcaneonavicular  and  upon  the 
inter-osseous  calcaneo-astragaloid,  and  other  smaller  ligaments  which 
check  rotation  out  of  the  os  calcis.1 

When  these  ligaments  are  unduly  strained  they  yield,  the  movement  of 
eversion  occurs,  the  navicular  and  sustentaculum  tali  separate  a  little,, 
the  astragalus  sinks  on  to  the  ground,  the  navicular  rises  on  to  the  dorsal 
surface  of  its  neck,  the  arch  disappears,  and  the  inner  side  of  the  foot, 
in  front  of  the  malleolus  lengthens.  In  early  stages  the  arch  returns  on 
raising  the  foot  from  the  ground,  but  later  the  flattening  persists,  and 
rarely  the  eversion  may  become  so  marked  that  the  outer  margin  of  the 
foot  is  raised  from  the  ground  and  the  dorsum  becomes  hollowed.  Then 
the  dorsal  muscles  and  peronei  may  shorten  and  resist  replacement. 
Moderate  degrees  of  this  deformity  are  common  in  heavy,  rickety 
children,  in  weakly  children  and  young  adults,  especially  girls,  in  whom 
it  is  often  brought  on  by  nursing  the  baby,  whilst  in  boys  it  is  common 
among  those  apprenticed  to  bakers  and  blacksmiths,  and  who  have  heavy- 
loads  to  carry  and  much  standing  to  do.  It  often  leads  to  secondary 
genu  valgum  ;  or,  on  the  other  hand,  is  secondary  to  genu  valgum. 

Paralytic  calcaneus  is  rare,  chiefly  because  the  condition  which 
gives  rise  to  it  is  rare  ;  also  because  gravity  acts  against  its  production. 
In  all  cases  the  calf  muscles  are  paralysed.  In  order  to  gain  a  firm 
support  the  patient  throws  his  foot  well  forward  and  puts  the  back  of  the 
tuberosity  rather  than  its  under  surface  on  the  ground,  the  tibia  slides 
backwards  until  the  physiological  (ligamentous)  check  to  this  movement 
is  reached.  The  calf-muscles  also  are  tightened,  and  the  step  is  ren- 
dered as  secure  as  possible.  As  the  ligaments  yield  the  os  calcis  is 
pushed  further  forward,  and  the  front  of  the  foot  rises.  At  first  easily 
reducible,  the  bones,  ligaments,  and  muscles  becon-e  adapted  to  the 
position  of  flexion,  and  complete  extension  becomes  impossible. 

Other  causes  of  acguired-  talipes  are  scar  contractions,  after  sloughing 
of  skin  or  abscess  in  calf,  and  diseases  of  joints  leading  to  ankylosis  in 
\  faulty  position. 

With  regard  to  congenital  club-foot,  the  student  will  find  an  able 
discussion  of  its  aetiology  in  a  paper  by  E.  W.  Parker  and  S.  G.  Shattock  in 
the  '  Trans.  Path.  Soc'  1884,  together  with  the  results  of  much  careful 

;  work  upon  the  subject.  The  deformities  have  been  held  to  be  due  to : 
1,  nerve  lesions,  leading  to  paralysis  or  spasm  of  certain  muscles ;  2, 
malformations   of  bones — astragalus  and  calcaneum;  3,  mechanical 

I  causes,  such  - as  pressure  by  the  uterus,  amniotic  bands  or  other  parts 
retaining  the  foot  in  one  position.    In  favour  of  nervous  origin  are 

1  Doubtless  the  student  knows  that  the  movements  of  in-  and  e- version  or  supina- 
tion and  pronation  of  the  foot  take  place  almost  solely  in  the  calcaneo-astragaloid  joint; 
he  has  only  to  seize  his  own  heel,  and  watch  the  results  of  passive  rotation  in  and  out  of  the 
greater  process  of  the  os  calcis,  to  convince  himself  that  when  it  passes  down  and  in  it 
pushes  the  cuboid  and  the  rest  of  the  foot  before  it,  and  the  foot  becomes  inverted ; 
whilst  eversion  follows  its  passage  out.   And  he  will  further  notice  that  if  he  fixes  the- 

I  heel,  he  will  be  unable  either  actively  or  passively  to  produce  perceptible  rotation  in 
the  transverse  tarsal  joint,  which  was  formerly  credited  with  the  whole  nio"v  cnient ;  a 
finger  placed  on  the  calcaneo-cuboicl  joint  during  the  endeavours,  scarcely  detects  any 

I  movement. 
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advanced  the  resemblance  of  congenital  to  paralytic  deformities,  and 
the  frequency  with  which  talipes  is  associated  with  spina  bifida  and 
other  malformations  affecting  nervous  centres.  But,  as  shown  above, 
the  association  of  talipes  and  paralysis  is  quite  accidental,  the  antago- 
nistic theory  not  holding  good  ;  there  is  usually  no  clinical  evidence  of 
nerve  lesion  in  cases  of  congenital  club-foot,  the  limbs  being  muscular 
and  warm  ;  the  electrical  reaction  of  the  lengthened  muscles  will  be 
found  normal ;  and  lastly,  no  lesion  of  the  nervous  system  has  been 
demonstrated,  but  on  the  contrary,  it  has  appeared  to  be  perfectly 
healthy,  as  also  the  muscles.  It  is  most  probable  that  spina  bifida  and 
club-foot,  as  suggested  by  Parker  and  Shattock,  are  connected  in  some 
other  way  than  as  cause  and  effect.  Deformity  of  bones,  and  especially 
of  the  astragalus,  were  described  by  Mr.  Adams  in  1852  ('  Trans.  Path. 
Soc.,' p.  455),  and  by  most  authors  since;  some  have  considered  that 
they  are  the  cause  of  the  malposition  (Hiiter),  but  it  seems  much  more 
probable  that  they  are  its  results,  as  Adams  supposed.  The  bones  seem 
to  have  been  normally  developed,  and  then  unusual  facets  appear  in 
consequence  of  prolonged  pressure  by  displaced  bones,  and  the  direction 
and  length  of  processes  may  be  altered  by  long  traction  upon  them. 

With  regard  to  mechanical  causes,  there  are  a  few  cases  recorded  of 
foetuses  still  in  their  membranes  showing  club-foot  from  the  effect  of 
position  in  utero.  Thus,  in  a  case  figured  by  Cruveilhier  the  feet 
were  fixed  beneath  the  chin,  one  in  a  position  of  varus,  the  other  of 
valgus ;  one  knee  was  bowed  out  and  back,  and  the  hands  were  turned 
over  the  radial  borders  of  the  forearms,  having  been  compressed 
between  them  and  the  legs  ;  but  it  is  not  often  that  such  a  specimen 
can  be  obtained.  Next,  it  is  not  uncommon  to  find  that  there  was 
remarkably  little  liquor  amnii  at  the  birth  of  a  talipedic  child.  Some- 
times the  feet  bear  distinct  signs  of  pressure,  such  as  atrophy  of  the 
skin  over  the  outer  part  of  the  head  of  the  astragalus  which  projects,  and 
development  of  a  bursa  beneath  it.  Similar  deformities  of  other  joints 
arise  when  they  are  kept  long  fixed  in  one  position ;  thus  the  hips  may 
be  flexed  and  the  knees  extended,  the  feet  lying  by  the  head,  and  after 
birth  it  is  found  that  a  condition  of  permanent  genu  recurvatum  has 
developed  from  shortness  of  the  extensor  and  anterior  ligaments ; 
secondary  changes  in  the  joint-surfaces  may  appear,  and  extension  of  the 
hip  too  may  be  limited.  It  is  fair  to  assume  that  the  same  result  would 
follow  fixation  of  the  foot.  We  therefore  again  find  that  prolonged  rest 
in  an  abnormal  position  and  adaptive  shortening  of  certain  soft  parts 
are  probably  the  immediate  causes  of  most  cases  of  congenital  as  of 
paralytic  club-foot.  Upon  this  view  it  does  not  seem  possible  to  explain 
the  fact  that  occasionally  a  healthy  woman  will  bear  talipedic  children 
to  a  club-footed  father. 

The  limbs  develop  from  the  body-wall  as  buds  of  mesoblast  covered 
by  epiblast.  At  first  their  surfaces  look  out  and  in,  but  the  lower 
limbs  early  and  without  obvious  cause  rotate  in  at  the  hip  till  the 
surfaces  become  anterior  and  posterior.  In  the  fifth  or  sixth  week  the 
feet  cross  and  meet  over  the  lower  part  of  the  abdomen ;  they  are 
markedly  inverted,  whilst  the  hip  and  knee  are  flexed.  Later  the 
rotation  in  of  the  hip  goes  further,  the  feet  lose  their  inversion  (though 
retaining  power  of  full  inversion)  and  become  flexed,  i.e.  change  from 
varus  to  calcaneus.  During  the  later  months  the  hip,  knee,  and  ankle 
are  usually  flexed ;  and  Hiiter  has  pointed  out  that  extension  of  these 
joints  in  the  new-born  child  is  always  imperfect.  It  is  gradually  acquired 
after  birth ;  but  a  tendency  to  inversion  remains  until  it  is  overcome  by 
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walking.  Parker  and  Shattock  think  that  T.  calcaneus  results  from  pres- 
sure fixing  the  foot  in  the  dorsal  flexion,  natural  late  in  pregnancy  ;  and 
the  more  severe  T.  varus  results  from  similar  pressure  whilst  the 
foot  is  naturally  inverted.  Doubtless  one  of  the  slighter  forms  of  varus 
may  develop  from  its  being  forced  into  a  position  of  inversion,  and  so 
fixed  during  the  later  months  of  foetal  life  ;  but,  the  earlier  the  foot  is 
fixed,  the  more  severe  the  case  (Parker  and  Shattock). 

In  rare  cases  talipes  may  be  due  to  congenital  deficiency  of  the 
lower  end  of  the  tibia  or  fibula.  It  is  said  by  some  writers  that  spas- 
modic cases,  comparable  to  spasmodic  wry-neck,  also  occur. 

Treatment.— In  paralytic  cases,  means  should  always  be  taken  to 
cause  an  afflux  of  blood  to  the  part  and  to  stimulate  the  muscles. 
These  consist  in  cold  douches  to  the  limb  twice  daily,  followed  by 
rubbing  with  a  coarse  towel  till  the  skin  is  bright  red  ;  then  ten  to 
twenty  minutes  should  be  spent  in  massage — pinching  and  thumbing 
the  muscles.  Once  a  day,  or  every  other  day,  the  limb  may  be  well 
brushed  over  with  a  large  rheophore,  a  constant  current  strong  enough 
to  cause  marked  reddening  of  the  skin  being  used.  The  patient  must 
be  encouraged  to  exercise  any  muscles  over  which  power  remains,  and 
for  this  purpose  appropriate  exercise  with  a  gymnastic  machine  will  be 
useful.  By  these  means  steadily  carried  out  for  several  months,  to- 
gether with  good  diet,  &c,  Dr.  T.  Barlow  has  had  some  astonishing 
results  in  severe  cases  of  considerable  duration.  The  need,  in  cases  of 
infantile  paralysis,  for  at  once  instructing  the  parents  to  take  steps  for 
the  prevention  of  deformity,  e.g.  passive  motion  or  the  use  of  an  accumu- 
lator, is  very  obvious. 

In  slight  cases  forcible  stretching  under  chloroform  may  be  tried, 
followed  by  the  application  of  a  plaster  of  Paris  boot.  This  should 
extend  up  to  the  knee,  and  until  it  is  dry  the  foot  must  be  held.  The 
stretching  must  be  repeated  every  two  or  three  weeks.  Some  surgeons 
appear  to  treat  even  severe  cases  in  this  way,  Ogston  stating  that  he  has 
used  sufficient  force  to  fracture  bones. 

A  very  neat  and  efficient  plan  for  slight  cases  was  introduced  by 
Mr.  Barwell  ('  Med.  Times  and  Gaz.,'  2,  61),  viz.  the  use  of  india-rubber 
accumulators  to  act  along  the  line  of  the  lengthened  muscles.  Thus,  in 
varus,  a  light  splint  of  gutta-percha  or  thin  lead  is  strapped  over  the 
anterior  leg-muscles.  Two  holes  are  bored  at  its  upper  end  and  a  small 
loop  of  wire  put  through  them.  To  this  is  tied  a  drainage  tube  which 
reaches  down  almost  to  the  ankle,  and  has  a  bit  of  string  tied  to  its 
free  end.  Round  the  foot,  a  broad  piece  of  strapping,  having  a  piece  of 
half -inch  tape  sewn  to  the  middle  of  its  outer  surface,  is  fixed,  so  that  the 
;  end  of  the  tape  lies  just  internal  to  the  first  metatarsal.  The  tape  is  to 
be  carried  across  the  sole  and  again  fixed  by  a  stitch  to  the  strapping 
below  the  base  of  the  fifth  metatarsal.  Lastly,  the  tape  is  to  be  tied  to 
the  string  left  hanging  on  the  tube.  The  strapping  round  the  foot  should 
|  be  wide  enough  to  project  beyond  the  first  metatarso-phalangeal  joint,  or 
|  its  free  edge  will  cut  in  here.  Mothers  soon  learn  to  manage  the  appa- 
ratus, and  very  good  results  are  obtained.  It  is  generally  recognised  that 
these  methods  fail  as  a  rule  to  correct  shortening  of  the  calf-muscles. 

In  the  more  severe  cases,  and  those  which  do  not  yield  to  the  above 
[treatment,  subcutaneous  tenotomy  is  had  recourse  to ;  and,  needless  to 
say,  the  earlier  treatment  is  adopted  the  better.  The  operation  is  thus 
[performed  :  The  tendon  is  put  upon  the  stretch  or  left  lax,  as  may  be 
most  convenient,  and  a  sharp-pointed  tenotome  is  passed  through  the- 
skin  on  one  side  of  it,  having  its  flat  towards  the  tendon ;  the  latter  is 
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now  strongly  stretched,  the  edge  of  the  knife  is  turned  towards  and 
pressed  against  it  by  raising  or  depressing  the  handle,  and  made  to  cut 
its  way  through  with  as  little  actual  to-and-fro  cutting  as  possible. 
Whoever  is  rendering  the  tendon  tense  must  be  prepared  to  slack  off 
pressure  immediately  the  division  is  complete.  Some  surgeons  pass  the 
knife  under  the  tendon  and  cut  towards  the  skin  ;  others  do  the  reverse. 
The  latter  is  certainly  the  safer  plan  for  the  tendo  Achillis,  and  when- 
ever important  parts  beneath  the  tendon  would  not  be  endangered. 
When  the  division  is  complete,  more  or  less  of  a  snap  is  heard,  and  a 
distinct  gap  is  felt  in  the  tendon.  The  knife  is  then  withdrawn  and  the 
small  puncture  closed  with  a  small  wisp  of  wool  steeped  in  collodion. 
Formerly,  the  foot  was  now  placed  in  the  same  position  as  before  the 
operation,  and  after  four  or  five  days  apparatus  was  applied  to  gradually 
stretch  the  bond  of  union  and  bring  the  part  into  shape ;  but  the  prac- 
tice of  at  once  fixing  the  part  in  the  best  attainable  position  by  means  of 
plaster  of  Paris  is  rapidly  gaining  ground.  It  may,  of  course,  be  neces- 
sary to  employ  traction  by  apparatus  still  further  to  improve  matters  ; 
the  point  is  that  good  union  occurs  when  the  ends  of  the  divided  tendons 
are  separated  by  putting  the  part  in  position  at  once,  when  this  can 
be  done.  This  union  is  effected  by  the  formation  of  granulation  tissue 
and  its  transformation  into  fibrous ;  at  first  adherent  to  surrounding 
parts,  this  splice  which  has  been  let  into  the  tendon  soon  works  loose. 

A  most  important  part  of  the  treatment  of  club-foot  consists  in  the 
employment  of  systematic  passive  motion.  In  a  bad  case  of  varus  it 
will  be  necessary  to  keep  them  up  for  at  least  a  year,  the  tendency  being 
to  relapse  unless  much  care  is  taken. 

Talipes  equinus. — All  degrees  are  found,  from  slight  raising  of  the 
heel  to  that  shown  in  Fig.  174.  When  pure  it  is  probably  always  para- 
lytic ;  but  it  constantly  occurs  with  congenital  varus. 


Treatment. — Division  of  the  tendo  Achillis.  The  patient  should  be 
prone,  the  tendon  should  be  divided  from  the  skin,  and  the  surgeon  can 
make  pressure  on  the  foot  with  his  own  thigh.    In  bad  cases  of  equino- 


FiG.  175.— Talipes  varus.  From  King's  College 
Museum. 


Fig.  176.— Pes  varus  :  outer 
side  of  leg  (Adams). 
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varus,  the  post,  tibial  artery  is  not  far  from  the  edge  of  the  tendon. 
Afterwards  put  the  limb  in  plaster  for  ten  days,  at  a  right  angle,  or  as 
near  to  it  as  may  be ;  then,  if  further  flexion  is  required,  fix  the  leg  in  a 
hollow  back-splint,  cut  out  at  the  heel,  and  having  hinged  to  it  a  foot- 
piece ;  india-rubber  accumulators  must  be  arranged  constantly  to  draw 
the  foot-piece  upwards  and  thus  to  flex  the  ankle.  The  patient  may 
walk  in  the  splint  with  advantage  as  soon  as  he  will  do  so. 

Talipes  calcaneus  is  the  reverse  of  equinus,  the  ankle  being  more 
or  less  fully  flexed.  It  is  usually  congenital,  rarely  paralytic  (p.  475). 
In  the  former  the  trochlea  is  prolonged  forwards  almost  to  the  navicular 
facet,  and  the  facet  for  the  internal  malleolus  runs  on  to  the  neck  of  the 
bone.  The  congenital  form  seldom  if  ever  requires  more  severe  treat- 
ment than  stretching  and  splints.  In  the  paralytic  form,  division  of 
one  or  several  of  the  anterior  tendons  at  the  ankle  may  be  necessary  to 
bring  the  foot  down.  This,  as  before  explained,  leaves  the  tread  in- 
secure ;  and  Walsham  has  recently  conferred  considerable  benefit  on 
three  patients  by  excising  half  an  inch  of  the  tendo  Achillis  through  a 
short  vertical  wound,  suturing  the  ends  and  putting  up  the  foot  in  a 
position  of  complete  extension. 

Talipes  varus  and  Equino-varus. — Varus  and  equino-varus  are 
the  most  serious  forms  of  talipes  and  the  most  common  ;  they  may  be 
either  congenital  or  acquired.  The  deformity  is  shown  in  Fig.  175.  A 
prominence  in  front  of  and  below  the  external  malleolus  probably  marks 
the  head  of  the  astragalus  projecting  externally. 

Pathological  anatomy. — This  is  best  seen  in  congenital  cases.  The 
first  movement  appears  to  be  one  of  extension  of  the  ankle,  so  that 
much  of  the  trochlea  of  the  astragalus  projects  from  beneath  the 
malleolar  arch  and  the  tuberosity  of  the  os  calcis  is  more  or  less  raised 
(Fig.  177.    After  Adams,  '  Trans.  Path.  Soc.,'  1855).    Then  the  greater 


Pig.  177. — Pes  varus  :  sole  of  foot  and  back  of  leg. 


process  of  the  os  calcis  is  rotated  in  beneath  the  astragalus,  and  thus 
ihe  foot  becomes  inverted  and  its  inner  border  shortened.  The  more 
iomplete  the  rotation  is,  the  more  does  the  outer  side  of  the  os  calcis 
[ind  its  greater  process  sink,  and  come  to  form  the  lowest  part  of  the 


480 


PATHOLOGY  AND  TREATMENT  OF  VARUS 


foot  upon  which  the  patient  walks,  and  the  further  the  navicular  bone 
is  pushed  up  beneath  the  internal  malleolus,  against  which  it  may  ac- 
tually rest.  During  life  it  is  often  extremely  difficult  to  feel  its  tubercle. 
Pressure  apparently  forces  all  the  more  distal  parts  of  the  foot  towards 
the  inner  side ;  and  constant  tension  on  the  external  calcaneo-cuboid  liga- 
ment may  cause  lengthening  of  the  greater  process  of  the  os  calcis.  As 
a  result  the  outer  or  lower  border  of  the  foot  is  convex  from  the  heel  to 
the  toe  (Figs.  177,  178).  The  head  of  the  astragalus  is  divided  by  a  ver- 
tical ridge  into  an  outer  part  which  projects  subcutaneously  and  is 
generally  covered  with  loose  connective  tissue,  and  an  inner,  perhaps  at 
right  angles  to  it,  upon  which  the  navicular  rests ;  the  neck  of  the  bone 
is  much  more  oblique  forwards  and  inwards  than  normal,  and  often  elon- 
gated. In  some  cases,  presumably  of  recent  origin,  the  astragalus  is  quite 
normal ;  proving  that  bone  changes  are  unnecessary  to  talipes.  The  outer 
part  of  the  posterior  joint-surface  of  the  os  calcis  may  be  unoccupied  on 
account  of  extreme  rotation  in  of  the  bone.  Walking  on  the  foot  much 
exaggerates  the  displacements,  and  may  narrow  the  transverse  arch  of 
the  metatarsals  (Fig.  175). 


The  ligaments  behind  the  ankle,  on  the  inner  side  of  the  foot  and  in 
the  sole,  are  shortened ;  elsewhere  they  are  lengthened.  In  treatment  it 
is  most  important  to  remember  the  shortening  of  the  inferior  calcaneo- 
navicular, and  the  anterior  and  middle  fasciculi  of  the  internal  lateral 
ligament  of  the  ankle.    The  plantar  fascia  is  often  shortened. 

The  muscles  shortened  are  the  Tibialis  anticus,  posticus,  and  Flexor 
long,  digitorum :  the  ends  of  the  two  former  muscles  especially  are 
approximated  in  proportion  as  their  insertions  are  carried  upwards, 
inwards,  and  backwards. 

Treatment. — In  the  cure  of  Talipes  varus,  the  practical  rule  is 
to  divide  the  treatment  into  two  distinct  stages,  and  to  accomplish  the 
objects  of  the  first  stage  thoroughly  before  commencing  the  second. 

In  the  first  stage  the  inversion  of  the  foot  is  to  be  overcome  by  divi- 
sion of  the  anterior  and  posterior  tibial  tendons,  and  perhaps  that  of  the 
flexor  longus  digitorum,  also  of  any  tight  bands  of  plantar  fascia.  The 


Pig.  178. — Pes  varus  :  dorsum  of  foot  and  front  of  leg. 
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anterior  tibial  is  usually  divided  in  front  of  the  ankle,  the  posterior  1  inch 
above  the  malleolus  ;  but  it  seems  to  the  writer  that  the  latter,  together 
with  the  middle  and  anterior  bands  of  the  interior  lateral  ligament  of 
the  ankle,  may  be  best  divided  through  a  puncture  below  and  in  front 
of  the  malleolus  by  a  knife  made  to  cut  down  to  bone  from  just  inside 
the  tibial  artery,  immediately  below  the  malleolus,  to  a  point  in  front  of 
the  posterior  tendon,  whilst  a  strong  attempt  is  made  by  an  assistant  to 
rotate  out  the  foot  and  thus  separate  the  sustentaculum  and  navicular 
from  the  malleolus.  Then  put  the  foot  in  plaster  or  bandage  it  to  a  straight 
splint  extending  to  the  knee  placed  outside  the  leg  (Fig.  179,  b).  For 


Pig.  179.— a,  talipes  varus  ;  b,  the  bandage  applied  after  division  of  the  tibialis  tendons  ; 
c,  the  distortion  reduced  to  simple  equinus  ;  d,  restoration  complete  (Adams). 


an  infant  the  splint  should  be  one  and  a  half  inch  in  width,  and  made 
of  wood  or  sheet -iron,  softly  padded.  When,  by  this  means,  the  foot- 
forms  a  straight  line  with  the  leg,  and  does  not  exhibit  any  disposition 
to  turn  inwards  upon  the  removal  of  the  bandage — when,  instead  of 
varus,  a  state  of  simple  equinus  has  been  produced — the  second  stage 
may  be  commenced.  This  consists  in  dividing  the  tendo  Achillis,  and 
subsequently  bringing  down  the  heel,  as  previously  recommended  (p.  479) ; 
or,  in  slight  infantile  cases,  the  foot  may  be  bandaged  to  a  bent  splint 
applied  in  front  of  the  ankle-joint. 

In  severe  adult  cases,  and  where  the  deformity  is  extreme,  and 
accompanied  with  much  rigidity,  the  same  principle  is  to  be  followed. 
The  treatment  of  these  cases  by  tenotomy  and  splints  is  usually  un- 
satisfactory. From  the  pathological  anatomy  it  will  be  seen  that  a  cure 
necessitates  a  radical  modification  of  the  facets  on  the  astragalus  and 
os  calcis  chiefly,  but,  to  a  less  degree,  probably  on  every  bone  in  the  foot. 
The  points  of  pressure  have  been  so  abnormal  that  certain  portions  of 
joint  surfaces  have  been  hindered  in  their  growth  whilst  others  have 
grown  abnormally,  the  result  being  that  the  planes  or  general  inclination 
of  the  facets  are  such  as  to  render  extreme  inversion  the  natural  position, 
and  eversion  all  but  impossible.  If  after  division  of  muscles  and 
ligaments  and  the  use  of  considerable  force  the  foot  is  more  or  less 
everted,  the  tendency  of  every  bone  still  is  to  glide  back  from  the  insecure 
to  the  secure  position,  and  every  undivided  fibre  of  soft  tissue  will  tend 
to  pull  them  back.  Consequently  it  is  only  by  the  most  prolonged  and 
careful  attention  to  detail  that  success  can  be  attained :  by  the  division 
of  every  tight  band  that  can  be  felt,  of  such  ligaments  as  can  be  got  at 
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and  as  may  reasonably  be  regarded  as  shortened,  by  maintaining  to  the 
full,  by  careful  fixation  of  the  foot,  the  advantage  gained,  and  by  in- 
creasing the  advantage  by  passive  movement  and  the  skilful  application 
of  constant  traction  by  some  apparatus  like  Scarpa's  shoe.  The  diffi- 
culty of  obtaining  a  good  hold  upon  a  small  malformed  foot  is  very 
great,  as  also  the  danger  of  producing  sloughing  by  pressure. 

Among  the  well-to-do,  skill  and  patience  have  effected  much,  but  in 
hospital  practice  the  treatment  of  severe  club-foot  in  old  children  and 
adults  is  eminently  unsatisfactory.  Some  more  speedy  method  of  treat- 
ment has  accordingly  been  sought.  Some  surgeons  practise  excision  of 
the  astragalus,  and  this  is  the  only  operation  which  permits  the  os  calcis, 
and  with  it  the  foot,  to  be  brought  into  proper  position.  Others  excise 
the  cuboid,  and  twist  the  anterior  part  of  the  foot  up  and  out,  leaving 
the  os  calcis  and  astragalus  unaltered ;  and  others  again  excise  a  wedge- 
shaped  piece,  having  its  base  at  the  calcaneo-cuboid  joint,  from  the  tarsus, 
without  any  regard  for  the  particular  bones  cut  through  (Davies-Colley). 
These  operations  appear  to  involve  little  risk,  and  to  leave  feet  upon 
which  the  patients  can  walk  fairly  well ;  nothing  has  yet  been  ascer- 
tained about  their  effect  upon  the  growth  of  the  feet  when  they  are  done 
during  childhood. 

Weak  ankle,  Flat-foot,  and  Talipes  valgus,  form  as  regards 
deformity  a  progressive  series  (p.  475) ;  they  may  occur  on  one  side 

only.  Weak  ankles  and  flat  feet  in 
heavy,  rickety  children  or  anaemic 
girls,  must  be  treated  by  attention 
to  the  general  condition,  by  cold 
douching,  rubbing,  and  massage  of 
the  leg  muscles,  and  by  systematic 
active  and  passive  inversion  of  the 
foot.  Meanwhile  the  deformity  may 
be  prevented  from  increasing  by 
wearing  a  so-called  '  surgical  sole,' 
or  an  india-rubber  or  cork  valgus- 
pad  to  fit  inside  a  boot  which  laces 
high,  and  is  stiffened  up  the  inner 
side.  In  healthy  patients  over-load- 
ing will  generally  be  discovered. 

In  cases  of  talipes  not  thus  re- 
mediable, and  in  which  it  is  necessary  that  something  shall  be  done  to 
render  the  foot  useful,  Ogston  has  performed  with  much  success  the 
following  operation,  which  has  for  its  object  ankylosis  of  the  astragalo- 
navicular  joint  after  restoration  of  the  arch :— An  incision  is  made 
parallel  to  the  sole  and  over  the  joint  on  the  inner  side  of  the  foot,  the 
joint  opened,  the  cartilage-covered  surfaces  removed,  the  arch  restored, 
and  the  bones  pegged  together.  The  foot  is  kept  in  plaster  for  three 
months.  Should  tendons  (peronei)  on  the  outer  side  of  the  foot  offer 
resistance  to  replacement,  they  should  be  divided. 

In  a  unilateral  case,  in  a  healthy  boy,  after  long  soaking  of  the  foot 
in  1  in  20,  Stokes  excised  a  wedge  (base  upwards)  of  the  neck  of  the 
astragalus,  and  restored  the  arch,  the  wound  healed  quickly,  and  then 
Dupuytren's  splint  was  applied  for  two  weeks,  and  later  a  plaster 
splint ;  six  months  later  the  result  seemed  excellent.  Like  Ogston,  Stokes 
comments  on  the  uselessness  of  ordinary  treatment  in  marked  cases 
('  Trans.  Acad.  Med.,  Ire.,'  vol.  iii.,  p.  141). 

Contraction  of  the  toes  One  of  the  toes  is  often  permanently 


Fig.  180.— Pes  valgus  (Adams). 
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elevated,  and  rides  over  its  neighbours,  from  the  habitual  use  of  narrow- 
boots  ;  and  its  upper  surface  being  peculiarly  exposed  to  friction,  is 
generally  covered  with  corns  ;  it  may  be  so  painful  as  to  necessitate 
amputation.  Or  the  last  two  phalanges  may  be  strongly  flexed,  the 
proximal  somewhat  extended — hammer-toe.  Division  of  the  extensor 
tendon  (or  of  the  flexor,  in  the  hammer-toe  variety)  and  forcible  straight- 
ening, will  sometimes  prevent  the  necessity  of  amputation. 

Bunion  (a  swelling  over  the  metatarsal  joint  of  the  great  toe)  is 
a  disorder  which  presents  many  varieties,  viz. — 1.  A  recent  bursal 
tumour,  thin,  and  easily  burst  under  the  skin  by  pressure,  which  is  the 
proper  treatment.  2.  A  thickened  bursa  in  the  same  place,  filled  more 
or  less  with  effusion,  somewhat  tender  and  inflamed.  The  treatment  of 
this  kind  is  rest,  fomentations,  and  anti-arthritic  remedies.  3.  The 
same  kind  of  bursa  in  an  indolent  state ;  thickened,  but  not  tender ;  best 
treated  by  iodine  paint  or  empl.  hydrarg.  4.  The  same  in  a  state  of 
suppuration.  This  is  to  be  treated,  like  any  other  abscess  or  fistula, 
according  to  its  condition.  Not  uncommonly  suppuration  involves  the 
great  toe  joint.  Bony  ankylosis  in  this  situation  is  very  inconvenient ; 
so  if  this  seems  to  be  the  only  mode  of  recovery  possible,  or  if  burrowing 
of  pus  and  caries  of  joint-surfaces  have  rendered  recovery  impossible, 
subperiosteal  excision  of  the  joint  should  be  done  through  a  short  wound 
on  its  inner  aspect.  Fibrous  ankylosis  must  be  tried  for.  The  whole 
head  of  the  metatarsal  should  not  be  removed.  This  is  much  to  be  pre- 
ferred to  amputation,  especially  with  removal  of  the  head  of  the 
metatarsal,  which  lames  the  patient  greatly.  5.  Often  added  to  all 
these  or  occurring  alone  is  a  distortion  of  the  foot,  in  which  the  great 
toe  is  thrown  outwards,  while  the  head  of  the  metatarsal  bone  projects 
and  forms  a  swelling  on  the  inner  side  of  the  foot  (hallux  valgus).  This 
affection  depends  on  alterations  induced  by  age,  labour,  and  badly-fitting 
shoes,  and  by  gouty  enlargement.  Square-toed  boots,  close-fitting  the 
instep,  and  division  of  any  tendon  or  band  which  pulls  the  toe  outward, 
with  forcible  straightening  and  fixation  may  be  tried,  but  is  not  satis- 
factory. Simple  hallux  valgus  is  best  treated  by  osteotomy  of  the  neck 
of  the  first  metatarsal  from  the  inner  side  with  '  redressement,'  as  sug- 
gested by  C.  Hoar,  of  University  College  Hospital. 


CHAPTEE  XXXV. 

INJURIES  OF  THE  ORBIT  AND  ITS  CONTENTS. 

The  entry  of  a  foreign  body  into  the  orbit  may  be  followed  by  the 
most  disastrous  consequences  ;  the  orbital  walls  may  be  fractured  and  the 
cranium  entered  ;  the  eyeball  may  be  dislocated  and  pushed  out  of  the 
orbit,  wounded,  ruptured,  or  with  some  of  its  structures  irretrievably  dis- 
organised ;  the  optic  nerve  may  be  severed,  leading  to  absolute  loss  of 
vision,  or  branches  of  the  third  or  other  nerves  may  be  divided,  causing 
paralysis  of  the  muscles  they  supply.  Gun-shot  or  explosive  injuries 
are  followed  by  even  more  serious  and  often  fatal  results. 

Fractures  of  the  orbit,  implicating  the  cranial  cavity,  are  ex- 
tremely dangerous,  on  account  of  the  damage  to  the  brain  or  membranes 
which  is  usually  associated  with  them.    Fracture  of  the  roof  occurs,  of 
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course,  in  all  eases  of  fracture  through  the  anterior  fossa  of  the  base  of 
the  skull,  being  then  but  a  part  of  a  more  general  injury.  Localised 
fractures  of  the  orbital  walls  are  not  very  infrequently  met  with,  as  the 
result  of  a  prod  with  some  pointed  instrument,  the  ferrule  of  an  umbrella 
or  walking-stick,  for  instance. 

If  the  fracture  extend  to  the  nose  or  communicating  sinuses, 
emphysema  of  the  orbit  and  eyelids  may  follow  ;  and  in  all  cases  there 
is  an  effusion  of  blood,  sometimes  in  large  amount,  causing  proptosis, 
impaired  mobility  of  the  eye,  and  loss  of  vision  due  to  pressure  upon  the 
optic  nerve,  together  with  ecchymosis  and  swelling  of  the  eyelids.  A 
blow  on  the  face  not  violent  enough  to  cause  a  fracture  of  the  orbit  may 
be  followed  by  effusion  of  blood  with  attendant  symptoms  of  pressure 
on  nerves;  implication  of  branches  of  the  third,  for  instance,  with 
partial  ptosis,  paralysis  of  accommodation,  and  partial  dilatation  of  the 
pupil,  is  a  not  very  uncommon  effect  of  a  blow  upon  the  upper  lid. 
Orbital  abscess,  the  result  of  orbital  cellulitis,  periostitis,  caries  or 
necrosis  of  the  orbital  walls,  may  be  the  direct  or  indirect  consequences 
of  injuries  to  this  region. 

Treatment.— Incised  or  punctured  wounds  of  the  orbit  should 
always  be  most  carefully  examined,  with  a  view  to  the  detection  and 
subsequent  extraction  of  a  foreign  body,  if  such  be  present.  Occasion- 
ally very  large  foreign  bodies  have  been  allowed  to  remain  lodged  in  the 
orbit  of  patients  who  have  been  quite  oblivious  of  their  presence. 
Effusions  of  blood  and  collections  of  air  (emphysema)  in  the  orbital  tissues 
usually  become  absorbed  if  not  interfered  with.  Pus  should  invariably 
be  evacuated  as  soon  as  possible  ;  in  doubtful  cases  an  exploratory  in- 
cision with  a  narrow-bladed  knife  through  the  skin,  or,  if  practicable, 
through  the  conjunctiva,  is  advisable. 

The  diagnosis  of  compound  fracture  of  the  orbital  roof  must  often 
remain  uncertain.  Any  case  in  which  such  a  complication  of  a  wound 
might  possibly  exist  should  be  treated  antiseptically,  just  like  a  com- 
pound fracture  elsewhere. 

Injuries  to  the  eyelids. — Bruising  or  ecchymosis  of  the  lids  is 
common  as  the  result  of  a  blow  or  fall.  The  discoloration  consequent 
upon  the  rupture  of  a  small  vein  or  veins  into  the  lax  areolar  tissue  of 
the  lids,  is  known  as  a  '  black  eye  ;  '  it  usually  comes  on  at  once  or  with- 
in a  few  hours  of  the  injury,  whereas  that  resulting  from  the  gravitation 
of  blood  into  the  parts  due  to  a  fracture  of  the  orbital  walls,  appears 
after  a  much  longer  interval,  and  shows  itself  first  of  all  beneath  the 
conjunctiva,  extending  secondarily  to  the  lids  (p.  414).  The  immediate 
application  of  a  cold  water  compress  with  a  firm  bandage  will  limit  the 
amount  of  extravasation,  whilst  at  a  later  period,  warm  fomentations, 
combined  with  a  compressive  bandage,  will  do  much  to  hasten  absorp- 
tion. The  swollen  parts  should  never  be  pricked  or  punctured,  as  a 
way  is  thus  opened  to  infection. 

Wounds  of  the  eyelids,  unless  carefully  treated,  often  given  rise 
to  much  deformity.  Every  effort  should  be  made  to  induce  union  by 
first  intention ;  the  cut  edges  therefore  should  be  brought  into  accurate 
coaptation  by  means  of  fine  silk  sutures.  It  should  be  remembered 
that  the  least  deviation  from  the  normal  of  the  puncta  lachrymalia  will 
be  followed  by  an  overflow  of  tears.  When  the  canaliculus  is  cut  across 
in  the  wound,  the  openings  should  be  found,  and  a  fine  director  passed 
along  the  canal  into  the  sac ;  the  canaliculus  should  then  be  slit  open 
from  end  to  end,  in  the  usual  manner. 

Burns  and  scalds  of  the  eyelids  should  be  treated  like  those  of 
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-other  regions.  Every  endeavour  must  be  made  to  avoid  adhesion  of  the 
tarsal  edges  of  the  lids  (ankylo-blepharon)  or  of  the  palpebral  to  the 
ocular  conjunctiva  (symblepharon)  if  the  latter  be  involved.  Where 
there  has  been  loss  of  substance  of  skin,  deformity  may  be  to  some  ex- 
tent prevented  by  the  transplantation  of  a  piece  of  skin,  freed  from  all 
subcutaneous  fat,  and  of  suitable  size  and  shape,  into  the  granulating  gap. 

In  all  cases  of  injuries  to  the  eyelids,  the  globe  should  be  examined 
.and  the  fundus  explored,  lest  a  deeply-seated  injury  be  overlooked. 

Injuries  of  the  conjunctiva. — These  are  generally  of  a  mechan- 
ical or  chemical  nature.  Foreign  bodies  on  or  in  the  conjunctiva  give 
rise  to  more  or  less  severe  irritation,  such  as  spasmodic  contraction  of 
the  lids,  more  or  less  severe  conjunctivitis,  photophobia,  lachrymation, 
and  a  feeling  as  of  'grit  '  in  the  eye  or  under  the  upper  lid.  The  con- 
junctiva and  cornea  should  be  carefully  scanned,  the  lids  being  gently 
separated  and  the  patient  directed  to  look  down.  If  the  foreign  body, 
^as  it  very  frequently  is,  be  lodged  in  the  conjunctiva  of  the  upper  lid, 
particularly  in  the  loose  folds  of  the  retrotarsal  region,  the  upper  lid 
should  be  everted.  This  is  easily  done  by  placing  a  probe  horizontally 
across  the  lid  just  above  the  tarsus  ;  then,  catching  the  lashes  between 
the  forefinger  and  thumb,  the  lid  should  be  gently  drawn  downwards 
and  forwards,  whilst  at  the  same  time  the  probe  is  pressed  firmly  down- 
wards, so  that  the  lid  may  be  turned  up  over  the  latter,  thus  exposing  its 
ocular  surface.  Particles  of  coal  dust  or  metal,  if  lying  on  the  surface 
of  the  conjunctiva,  may  be  removed  by  means  of  a  little  roll  of  blotting 
paper  ;  if  embedded,  by  the  aid  of  a  fine  needle  or  spud.  Injuries  from 
lime  are  of  very  common  occurrence  ;  every  particle  should  be  removed 
by  syringing  with  warm  water  or  the  use  of  the  scoop,  the  upper  lid 
being  everted  and  the  conjunctiva  thoroughly  cleansed.  In  the  case  of 
burns  from  caustic  alkalies  or  acids  no  time  should  be  lost  in  searching 
for  a  neutralising  solution,  although  such  should  be  used  if  ready  to 
hand,  but  a  stream  of  lukewarm  water  from  a  sponge  or  syringe  should 
at  once  be  applied  to  the  conjunctival  surfaces.  The  irritant,  whatever 
it  may  be,  having  been  removed,  a  little  castor  or  olive  oil  should  be 
dropped  into  the  eye,  and  a  moist  compress  and  bandage  applied.  The 
resulting  inflammation  must  be  dealt  with  according  to  circumstances  : 
if  the  conjunctiva  alone  be  affected,  astringent  lotions,  such  as  a  solu- 
tion of  boracic  acid,  should  be  frequently  used,  and  vaseline  or  other 
lubricant  applied  to  the  tarsal  edges  of  the  lids,  to  prevent  them  from 
sticking  together  during  sleep  or  when  the  compress  is  being  worn.  If 
the  cornea  is  or  becomes  implicated,  belladonna  fomentations  and  atro- 
pine lotions  must  be  resorted  to,  and  strong  astringent  solutions  dis- 
carded. A  5  per  cent,  solution  of  boracic  acid  in  warm  water,  how- 
ever, may  be  advantageously  employed  as  a  wash. 

Abrasions  or  wounds  of  the  conjunctiva  occurring  independ- 
ently of  the  presence  of  foreign  bodies,  and  without  implication  of 
deeper  structures — as  from  a  scratch— rarely  give  rise  to  more  trouble 
than  a  slight  degree  of  conjunctivitis.    Treatment  as  above. 

Injuries  of  the  cornea. — Foreign  bodies,  such  as  particles  of 
metal  or  stone,  when  impacted  in  the  cornea,  give  rise  to  symptoms  of 
severe  ciliary  irritation.  They  are  generally  easily  detected  if  the  cornea 
is  turned  sideways  to  the  light,  or  examined  by  oblique  focal  illumina- 
tion. In  the  case  of  a  very  minute  or  light-coloured  particle,  the  search 
may  be  facilitated  by  dilating  the  pupil  with  atropine,  the  foreign  body 
being  thus  thrown  into  relief  by  the  dark  background  of  the  pupillary 
aperture. 
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Before  attempting  its  removal,  a  solution  of  cocaine  may  be  dropped 
into  the  eye,  so  that  the  cornea  may  be  rendered  anaesthetic.  The 
patient  should  be  seated  in  a  chair,  or  recumbent  upon  a  couch,  facing 
a  good  light,  the  surgeon  standing  behind  the  patient's  head.  The  latter 
should  be  requested  to  fix  his  gaze  upon  some  distant  object,  and  in  such 
a  direction  that  the  particle  is  clearly  visible  to  the  surgeon.  The  eye- 
lids are  held  apart  by  the  fore  and  ring  fingers  of  the  left  hand  placed 
over  the  temple  or  nose,  and  the  eyeball  steadied  in  the  required  position 
by  the  middle  finger.  If  the  foreign  particle  be  merely  stuck  on  the 
epithelial  layer  of  the  cornea,  it  may  readily  be  removed  by  a  little  roll 
of  blotting  paper.  If  embedded  more  deeply,  it  can  be  picked  out  by 
a  needle,  many  varieties  of  which  have  been  devised  for  the  purpose  : 
often  a  certain  amount  of  corneal  tissue  must  be  scraped  away  before  the 
particle  can  be  got  at.  Particles  of  iron  which  have  been  left  in  the 
cornea  for  two  or  three  days  usually  give  origin  to  a  brown  rust-staining 
of  the  corneal  tissue  immediately  surrounding  them ;  this  need  not  be 
interfered  with,  since  it  is  thrown  off  in  the  natural  course  of  repair. 

When  a  chip  of  iron  or  other  substance  lies  so  deeply  that  it  touches 
or  partially  penetrates  Descemet's  membrane,  a  broad  needle  should  be 
passed  into  the  anterior  chamber,  and  its  flat  surface  pressed  lightly 
against  that  portion  of  the  innermost  layer  of  the  cornea  in  which  the 
particle  lies ;  the  latter  can  then  be  removed  from  the  front  with  a 
needle,  spud,  or  forceps,  without  danger  of  its  being  pushed  onwards 
into  the  anterior  chamber,  an  accident  which  may  readily  occur  if  the 
procedure  described  be  not  adopted.  In  some  cases  particles  of  metal 
may  be  drawn  out  of  the  cornea  by  means  of  an  electro-magnet,  that  of 
Snell  being,  perhaps,  the  most  convenient  for  all  purposes.  After  the 
foreign  body  has  been  extracted,  a  little  castor  or  olive  oil  may  be 
dropped  into  the  eye  and  a  light  compress  applied.  Should  any  degree 
of  congestion  or  photophobia  result,  atropine  and  warm  fomentations 
must  be  employed. 

A  foreign  body  lodged  in  the  anterior  chamber  should  always  be  re- 
moved, except  in  cases  of  old  standing,  unaccompanied  by  any  symptoms 
of  irritation.  The  original  wound  of  the  cornea  should  be  utilised,, 
when  possible,  for  the  purpose,  and  the  electro-magnet  may  be  employed 
in  suitable  cases.  As  a  rule,  the  damaged  portion  of  iris  on  which  the 
particle  lies  should  be  excised. 

Burns,  or  injuries  from  quick-lime,  molten  lead,  and  other  chemical 
agents,  should  be  dealt  with  as  described  under  Injuries  to  the  Con- 
junctiva. 

Wounds,  (a)  Nonpenetrating. — These  may  vary  from  a  mere  needle 
prick  or  abrasion  to  an  incised  or  lacerated  wound  of  considerable 
dimensions.  The  pain,  photophobia,  lachrymation,  and  other  symptoms 
of  ciliary  irritation  are  often  more  marked  in  the  case  of  a  simple  abra- 
sion than  in  that  of  a  clean-cut  incision ;  a  fact  easily  explicable  by  the 
multitude  of  nerve-fibres  and  endings  which  ramify  in  the  corneal 
epithelium — the  intra-epithelial  plexus — a  larger  number  of  which  would 
be  damaged  by  an  injury  of  the  former  than  of  the  latter  kind.  Simple 
incised  wounds  or  abrasions  usually  heal  without  difficulty ;  a  permanent 
leucoma  or  nebula  may,  however,  remain. 

The  treatment  in  such  cases  is  simple.  The  conjunctiva  should 
be  washed,  preferably  with  some  antiseptic  solution  such  as  boracic 
acid,  two  or  three  drops  of  a  half  per  cent,  solution  of  atropine  dropped 
into  the  eye  three  or  four  times  a-day  so  long  as  any  peri-corneal  injection 
exists,  and  a  light  compress  worn.    In  the  presence  of  a  purulent  dis- 
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charge  from  the  lids,  as  in  granular  conjunctivitis,  or  from  the  lachrymal 
canals,  or  when  accompanied  by  much  bruising  of  the  corneal  tissues, 
as  may  happen  from  a  blow  with  a  blunt  instrument,  suppurative  in- 
flammation may  ensue,  leading  to  destruction  of  the  cornea  to  a  greater 
or  less  extent,  hypopyon,  and  perforating  ulcer.  Contusions  of  the 
cornea  are  especially  liable  to  be  followed  by  these  untoward  cor  se- 
quences in  old  or  enfeebled  subjects—  pauper  stone-breakers,  for  instance. 
Treatment  directed  towards  the  improvement  of  the  general  health 
should  therefore  be  adopted,  and,  locally,  hot  belladonna  fomentations, 
atropine  drops,  and  antiseptic  lotions  assiduously  employed.  In  some 
cases  of  this  kind  atropine  fails,  and  eserine  drops  (gr.  iv.  ad  Jj.  aq.) 
are  recommended.  If  there  be  much  pain,  a  couple  of  leeches  may  be 
applied  to  the  temple  or  an  opiate  given.  Should  hypopyon  occur,  the 
pus  ought  to  be  evacuated  by  paracentesis  of  the  anterior  chamber,  and 
the  puncture  opened  daily  until  pus  ceases  to  collect. 

(b)  Penetrating  wounds  are  of  grave  import  as  regards  the  integrity  of 
the  eye,  since  the  iris,  lens,  or  both  these  structures  are  often  implicated, 
resulting  in  severe  iritis  and  traumatic  cataract  ;  in  any  case,  the  anterior 
chamber  is  of  necessity  opened,  the  aqueous  humour  escapes  with  a 
rush — unless  the  injury  be  in  the  form  of  a  mere  needle-puncture — and 
the  iris  is  carried  forwards,  not  unfrequently  being  caught  between  the 
edges  of  the  wound  or  protruding  through  it,  where  it  generally  becomes 
incarcerated  by  inflammatory  adhesions  (anterior  synechia).  Hence 
the  pupil  is  displaced  and  altered  in  shape,  vision  being  proportionately 
interfered  with  ;  at  the  same  time  the  inclusion  of  the  iris  in  the  wound 
is  liable  to  be  followed  by  iritis,  destructive  irido-cyclitis,  and  sympa- 
thetic ophthalmitis  of  the  other  eye. 

Treatment. — It  is  of  the  greatest  importance  to  ascertain  whether 
or  not  a  foreign  body  be  present  in  the  eye  ;  the  nature  of  the  injury, 
therefore,  should  be  thoroughly  investigated.  In  all  cases,  efforts 
should  be  made  to  subdue  the  resulting  symptoms  of  irritation  and  in- 
flammation. To  this  end  a  1  per  cent,  solution  of  atropine  should  be 
used  every  four  or  six  hours,  the  eye  should  be  closed  by  a  cold-water 
compress,  and  if  there  be  much  pain,  leeches  should  be  applied  to  the 
temples.  The  conjunctiva  should  be  frequently  cleansed  by  a  weak  anti- 
septic solution.  If  the  iris  be  entangled  in  the  wound,  an  attempt  may, 
in  recent  cases,  be  made  to  reduce  it,  the  most  convenient  instrument 
for  the  purpose  being  a  curette,  or  blunt-pointed  caoutchouc  spatula ;  or 
an  endeavour  may  be  made  to  attain  this  object  by  the  instillation  of  a 
1  per  cent,  solution  of  eserine  every  four  hours.'  Some  authorities  re- 
commend that  eserine  and  atropine  should  be  used  according  as  the 
wound  is  central  or  peripheral,  with  the  object  of  drawing  the  pupillary 
margins  of  the  iris  away  from  its  vicinity.  It  should  be  remembered, 
however,  that  eserine  does  not  produce  a  contraction  of  the  pupil  in  the 
unclosed  anterior  chamber.  When  the  iris  has  become  adherent  to  the 
edges,  any  protruding  portion  should  be  cutoff  with  iridectomy  scissors, 
close  to  the  surface  of  the  cornea  ;  subsequently  a  compress  and  bandage 
should  be  worn,  atropine  or  eserine  employed,  and  measures  taken  to 
lessen  the  inflammatory  symptoms,  as  already  described. 

Injuries  to  the  iris. — Injuries  to  the  iris  commonly  involve  the 
lens  and  other  structures.  A  blow  on  the  eye,  however,  from  a  foreign  body 
such  as  the  cork  of  a  soda-water  bottle  may  rarely  rupture  or  lacerate  the 
iris,  most  frequently  at  its  circumference,  tearing  it  away  from  its  ciliary 

1  Juler,  Ophthalmic  Science  and  Practice,  p.  105. 
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attachment  (coredialysis)  without  damaging  the  lens.  Clean-cut  wounds 
of  the  iris  are  not  generally  followed  by  iritis,  as  proved  by  the  operation 
of  iridectomy.  Accompanying  all  such  injuries,  there  is  usually  more 
or  less  effusion  of  blood  into  the  anterior  chamber  (hyphcema) . 

Traumatic  iritis  should  be  combated  by  the  instillation  of  a  1  per 
cent,  solution  of  atropine,  belladonna  fomentations,  and  the  application 
of  leeches  to  the  temples.  If  a  foreign  body  be  impacted  in  the  sub- 
stance of  the  iris,  the  usual  practice  is  to  perform  an  iridectomy,  including 
that  portion  on  or  in  which  the  particle  lies.  Splinters  of  iron  or  steel 
may  be  conveniently  removed  through  a  corneal  incision,  or  through 
the  original  corneal  wound,  by  means  of  the  electro-magnet. 

Injuries  to  the  lens.  -The  lens  may  be  loosened  from  its  attach- 
ments by  a  blow,  or  partially  or  completely  dislocated  ;  the  injury  is 
often  accompanied  by  haemorrhage  into  the  aqueous  and  vitreous 
humours.  When  dislocated  into  the  vitreous,  which  is  the  more  com- 
mon situation,  the  iris  will  be  observed  to  be  tremulous  as  the  eye  is 
moved  in  different  directions,  whilst  the  anterior  chamber  is  somewhat 
deepened ;  when  into  the  aqueous,  the  anterior  chamber  will  be  found  to 
be  much  deepened,  and  the  iris  cupped.  The  edge  of  the  displaced  lens 
can  usually  be  easily  detected  in  its  abnormal  position  by  ophthalmo- 
scopic examination,  unless  the  parts  are  hidden  by  the  effused  blood. 
Barely,  the  lens  may  be  found  beneath  the  conjunctiva,  having  made  its 
way  thither  through  a  rupture  or  wound  of  the  sclerotic.  As  a  rule,  a 
partially  displaced  lens  eventually  becomes  opaque  and  cataractous,  in 
which  case  it  may  be  moved  by  extraction  ;  if  it  remain  transparent  and 
permanently  fixed  in  its  new  position,  vision  is  sometimes  improved  by 
a  judiciously  placed  artificial  pupil.  When  it  lies  in  the  anterior 
chamber,  it  may  be  removed  by  1  needling'  and  solution  in  the  case  of 
young  children,  in  adults  by  the  method  of  linear  extraction,  during  the 
performance  of  which  it  should  be  fixed  by  a  needle,  lest  it  slip  back- 
wards into  the  vitreous.  When  dislocated  into  the  posterior  chamber,  its 
removal  is  attended  with  great  difficulty,  and  usually  involves  the  loss  of 
a  large  quantity  of  the  vitreous,  followed  by  shrinking  and  wasting  of 
the  globe.  The  pressure  and  irritation  of  a  displaced  lens  is  very  apt  to 
occasion  glaucomatous  symptoms,  iritis,  irido-cyclitis,  or  sympathetic 
ophthalmitis  of  the  other  eye ;  in  either  case,  it  should  be  at  once 
removed  by  one  or  other  of  the  above  methods.  If  it  lie  in  the  posterior 
chamber,  as  a  rule  the  globe  must  be  enucleated. 

A  wound  of  the  capsule  of  the  lens  is  always  followed  by  an 
opacity  which,  if  the  perforation  be  extremely  small,  such  as  may 
have  been  produced  by  the  prick  of  a  needle,  may  be  limited  to  the  por- 
tion injured.  If  the  wound  be  larger,  the  action  of  the  aqueous  fluid 
upon  the  lens-fibres  causes  them  to  swell  rapidly  and  to  become  opaque. 
The  lens  thus  swollen  presses  upon  the  iris  and  ciliary  body,  leading  to 
glaucomatous  symptoms,  traumatic  iritis,  or  irido-cyclitis.  In  children, 
these  complications  are  less  to  be  feared,  the  lens  being  softer  and  absorp- 
tion more  rapid.  Injuries  produced  by  foreign  bodies,  bits  of  iron  or 
steel,  for  example,  which  have  either  become  impacted  in  the  lens,  or, 
having  passed  through  it,  are  lodged  in  the  deeper  structures  of  the  eye, 
are  exceedingly  dangerous,  being  prone  to  light  up  destructive  inflamma- 
tion of  the  globe  and  sympathetic  ophthalmitis.  A  blow  on  the  eye  may 
occasion  traumatic  cataract  in  the  absence  of  other  damage;  in  the 
larger  number  of  these  cases,  a  small  rupture  of  the  lens  capsule  pro- 
bably exists,  often  at  the  periphery  of  the  lens. 

The  treatment  of  traumatic  cataract  must  vary  with  each  individual 
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case.  In  young  people,  if  the  -wound  be  of  slight  extent,  the  lens  may 
be  left  to  the  natural  process  of  absorption,  the  eye  being  kept  thoroughly 
under  atropine,  so  long  as  there  are  no  inflammatory  symptoms  other 
than  slight  ciliary  injection.  If  the  wound  be  large,  or  if  glaucomatous  or 
inflammatory  symptoms  arise,  the  lens  should  beat  once  removed  by  the 
operation  of  linear  extraction  ;  or  should  the  nucleus  or  larger  portion 
of  the  lens  remain  firm,  a  large  iridectomy  may  be  performed  and  absorp- 
tion allowed  to  proceed,  the  attendant  risks  of  swelling  being  avoided  by 
providing  increased  space.  In  other  cases  where  the  swelling  of  the  lens 
is  great  and  accompanied  by  increased  intra-ocular  tension,  or  severe  in- 
flammatory symptoms,  it  should  be  removed  by  extraction  with  or  with- 
out the  aid  of  the  scoop.  When  a  foreign  particle  is  embedded  in  the 
lens,  both  may  be  removed  together  by  introducing  a  scoop  behind  the 
latter  and  lifting  it  out  with  the  foreign  body.    A  foreign  body  having 

:  passed  through  the  lens,  maybe  lodged  in  the  deeper  structures,  vitreous 
humour,  choroid,  or  retina,  and  a  large  amount  of  blood  may  be  effused 
into  the  vitreous ;  in  this  class  of  cases,  plastic  or  purulent  cyclitis  may 
follow,  often  leading  to  destruction  of  the  globe.    Under  such  circum- 

I  stances,  if  the  lens  be  much  swollen,  it  should  be  removed  by  linear  ex- 
traction, a  large  iridectomy  being  made  in  the  hope  of  lessening  the 
amount  of  inflammation;  the  foreign  body,  however,  being  left  in  the 

j  globe  is  a  source  of  continual  irritation,  and  may  at  any  time  light  up 
fresh  inflammatory  troubles  or  sympathetic  ophthalmitis.     The  eye, 

j  therefore,  should  be  carefully  watched,  and  excised  without  delay  should 

'  symptoms  of  sympathetic  inflammation,  or  even  well-marked  sympa- 
thetic irritation  arise.  Nettleship  advises  excision  in  every  case  when 
there  is  a  wound  in  the  ciliary  region  with  traumatic  cataract,  *  whether 
or  not  the  eye  is  causing  sympathetic  symptoms  or  is  in  itself  especially 
irritable.'  In  all  cases  the  globe  should  be  excised  if  the  extent  of  the 
injury  involves  a  great,  and  probably  permanent,  impairment  of  vision, 
and  when  a  foreign  body  is  lodged  in  the  vitreous,  or  deeper  structures, 
and  cannot  be  extracted  therefrom. 

Injuries  to  the  sclerotic. — Ruptures  and  wounds  of  the 
sclerotic  are  dangerous,  insomuch  as  they  are  generally  accompanied  by 
an  escape  of  the  contents  of  the  globe,  intra-ocular  haemorrhage,  and 
irreparable  damage  to  the  choroid  and  retina,  and  may  be  followed  by 
panophthalmitis  and  disorganisation  of  the  eyeball. 

Rupture  may  result  from  a  blow  with  a  blunt  instrument,  and  gene- 
rally takes  the  form  of  an  irregular  wound  or  rent,  which  tends  to  run  con- 
centrically with,  and  is  situate  about  2  mm.  outside,  the  corneal  margin, 
thus  involving  the  ciliary  region.  Through  this  the  lens,  with  a  part  or 
even  the  whole  of  the  iris  wrenched  from  its  ciliary  attachment,  may  be 
extruded,  and  a  large  quantity  of  vitreous  may  escape.  The  retina  is 
usually  detached  over  a  larger  or  smaller  area,  and  copious  intra-ocular 
haemorrhage  takes  place.  Such  injuries  usually  result  in  shrinking  of 
the  globe. 

Treatment. — When  a  rupture  traverses  the  ciliary  region,  the  globe 
I  should  be  excised  ;  if  the  ciliary  region  be  but  slightly  encroached  upon 
|  -or  if  the  tension  of  the  eyeball  be  not  lowered  in  marked  degree,  and  the 
extent  of  the  damage  to  the  deeper  structures  cannot  be  gauged  by  reason 
of  a  haemorrhage  into  the  vitreous  hiding  the  parts  from  view,  temporiz- 
i  ing  measures  may  be  adopted,  such  as  rest  to  the  eyes  and  the  applica- 
j  tion  of  cold  compresses.    Then,  if  after  the  lapse  of  a  few  days  vision 
is  almost  or  completely  lost,  or  panophthalmitis  set  in,  the  globe  should 
0  hat  once  be  enucleated. 
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Wounds  of  the  sclerotic  vary  in  importance  with  their  extent,, 
the  damage  done  to  internal  parts,  and  the  presence  or  absence  of  a 
foreign  body  in  the  eyeball.  If  it  be  inconsiderable  in  size,  its  edges 
may  be  brought  together  with  one  or  two  firm  sutures  ;  if  a  portion  of 
the  iris  or  vitreous  be  prolapsed,  it  should  be  cut  off  close  to  the  surface 
of  the  sclerotic,  cold  compresses  applied,  and  means  taken  to  prevent, 
or  to  subdue,  any  resulting  inflammation.  When  the  wound  is  extensive 
and  involves  the  ciliary  region,  and  so  much  damage  has  been  done  to 
the  deeper  parts  that  all  hope  of  restoration  of  useful  sight  is  lost  or  if 
irido-cyclitis  has  commenced,  the  globe  should  be  excised.  Another 
class  of  cases  occurs  in  which,  though  the  wound  involve  the  ciliary 
region,  a  fair  amount  of  vision  remains,  and  inflammatory  complications 
have  not  arisen.  Under  these  circumstances  it  is  of  the  greatest  im- 
portance to  determine  whether  a  foreign  body  is  present  in  the  globe, 
its  nature  and  situation ;  if  it  be  of  iron  or  steel,  an  attempt  should  be 
made  to  remove  it  with  an  electro-magnet,  either  through  the  original 
wound,  which  may  be  enlarged  for  the  purpose,  or  through  an  incision 
judiciously  placed  at  the  spot  where  the  foreign  body  is,  or  is  thought  to 
lie.  If  it  cannot  be  extracted,  or  if  decided  symptoms  of  sympathetic 
irritation  manifest  themselves  owing  to  inclusion  of  the  iris  or  ciliary 
body  in  the  seat  of  the  wound,  or  if  subsequently  to  the  extraction  of 
the  foreign  body  panophthalmitis  is  threatened,  the  globe  should  be 
excised. 

Injuries  of  the  vitreous,  choroid,  and  retina. — k  foreign  body 
may  be  arrested  in  the  vitreous,  generally  giving  origin  to  destructive 
inflammation  which  may  spread  to  surrounding  parts,  causing  panoph- 
thalmitis. The  foreign  body  may,  however,  become  encysted  and  remain 
quiescent  for  a  long  time,  in  which  case,  the  cloudiness  of  the  vitreous 
may  clear  up  and  sight  be  more  or  less  completely  restored.  Even 
though  it  has  lain  dormant  for  many  years,  ultimately  inflammatory 
symptoms  or  sympathetic  ophthalmitis  may  be  occasioned.  Hcemor- 
rhage  may  take  place  into  the  vitreous  as  the  result  of  a  blow,  the 
blood  being  derived  from  the  veins  of  the  ciliary  body,  choroid,  or 
retina. 

Rupture  of  the  choroid  and  detachment  of  the  retina  result- 
ing from  a  blow  on  the  eyeball  are  also  generally  accompanied  by 
bleeding  into  the  vitreous.  The  presence  of  blood  in  the  vitreous  may 
often  be  detected,  on  focal  illumination  by  its  red  colour,  but  in  other 
cases  it  can  only  be  inferred  from  the  opacity  of  the  vitreous  and  the 
absence  of  any  reflex,  the  fundus  appearing  quite  dark  when  observed 
with  the  ophthalmoscope.  Permanent  opacities  frequently  remain,  the 
blood  being  imperfectly  absorbed. 

The  treatment  of  such  cases  consists  in  resting  the  eyes,  the  use 
of  cold  compresses,  atropine,  and  leeches  to  the  temples  if  inflammatory 
symptoms  supervene. 

Sympathetic  irritation  and  sympathetic  ophthalmitis. — 
Sympathetic  irritation  is  the  name  given  to  certain  functional  dis- 
orders excited  in  an  eye  by  a  morbid  condition  of  the  other  eye  ; 
sympathetic  ophthalmitis  to  a  destructive  form  of  inflammations 
similarly  occasioned.  Sympathetic  ophthalmitis  may  be  preceded  or 
accompanied  by  symptoms  of  sympathetic  irritation ;  but  generally 
the  inflammatory  symptoms  set  in  suddenly  without  any  such  pro- 
dromata.  The  terms  '  sympathising  eye  '  and  '  exciting  eye  '  explain 
themselves. 

Etiology. — The  exact  nature  of  the  morbid  influence  transmitted 
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from  one  eye  to  the  other  is  unknown  ;  by  some  it  is  referred  to  irritation 
of  the  ciliary  nerves  of  the  exciting  eye,  by  others  to  the  transmission 
of  an  infective  organism  from  one  eye  to  the  other  by  way  of  the  lymphatics 
or  blood-vessels.  In  all  probability  both  hypotheses  are  true,  the  func- 
tional trouble  in  the  sympathising  eye  being  in  part  due  to  conduction 
or  reflection  of  nervous  irritation  from  the  exciting  eye,  the  inflamma- 
tory lesion  to  the  transmission  of  infective  matter  in  one  or  other  of  the 
ways  mentioned,  most  likely  by  the  lymphatics. 

Sympathetic  irritation  and  inflammation  are  in  the  majority  of  cases 
determined  by  a  perforating  wound  of  the  ciliary  region  of  the  exciting- 
eye  ;  the  presence  of  a  foreign  body  within  the  globe ;  corneal  wounds 
or  ulcers  in  the  scars  of  which  the  iris  has  become  entangled  (anterior 
synechia) ;  and  in  some  non-traumatic  morbid  conditions  of  the  exciting 
eye,  such  as  chronic  irido-choroiditis,  ciliary  staphyloma,  glaucoma, 
&c;  or  in  cases  in  which  the  globe  is  disorganised  and  shrunken. 

Symptoms. — The  exciting  eye  is  often  the  seat  of  intense  neuralgic 
pains,  and  exhibits  symptoms  of  inflammation  in  the  form  of  ciliary 
injection,  photophobia,  watering,  and  impaired  vision.  If  it  has  excited 
inflammation  in  the  sympathising  eye,  the  whole  uveal  tract  is  inflamed 
and  iritis  is  always  present. 

In  the  sympathising  eye  sympathetic  irritation  is  manifested  by 
intolerance  of  light,  lachrymation,  failure  of  accommodation,  disor- 
dered or  suspended  retinal  function,  as  evidenced  by  temporary  obscur- 
ations of  sight  or  sensations  of  darkness,  and  often  neuralgic  pain  in 
or  about  the  globe  are  complained  of.  Such  symptoms  may  continue  for 
an  indefinite  period,  and  may  subside  without  ihe  supervention  of  actual 
inflammation.  They  cease,  as  a  rule,  with  the  removal  of  the  exciting- 
eye. 

Sympathetic  ophthalmitis,  in  the  majority  of  cases,  is  a  severe  form 
of  irido-cyclitis.  In  the  mildest  cases  the  earliest  signs  of  the  disease 
are  those  of  a  serous  iritis.  The  pupil  is  noticed  to  become  sluggish,  the 
iris  discoloured,  the  aqueous  cloudy,  whilst  a  number  of  dotted  opacities, 
often  very  small,  make  their  appearance  on  the  back  of  the  cornea,  and 
there  is  a  certain  degree  of  ciliary  injection.  Ir  more  severe  and 
advanced  grades  the  iris,  assuming  a  buff  or  yellowish-red  tint,  becomes 
much  thickened  from  inflammatory  infiltration,  and  large  turgid  veins 
are  seen  ramifying  on  its  surface  ;  large  quantities  of  lymph  are 
poured  out  between  the  lens  and  the  posterior  surface  of  the  iris,  leading 
to  the  formation  of  extensive  posterior  synechia?  and  occlusion  of  the 
pupil.  The  ciliary  region  is  intensely  congested,  often  tender,  and  the 
seat  of  neuralgic  pain,  which  may  be  reflected  along  various  branches 
of  the  fifth  nerve. 

If  the  vitreous  can  be  observed,  it  will  be  found  to  be  cloudy  and  to 
contain  floating  opacities,  sometimes  masses  of  lymph,  and  the  lens 
may  ultimately  become  opaque.  The  anterior  chamber  becomes  shallow, 
and  the  intra-ocular  tension  increased ;  subsequently,  however,  the  eye 
becomes  soft,  and  in  the  end  may  shrink.  If,  however,  the  disease  sub- 
side, the  tension  may  regain  the  normal  standard,  and  the  condition 
generally  may  greatly  improve.  The  onset  of  the  symptoms  is  fre- 
quently very  insidious,  ill-marked,  and  painless,  the  patient  imagining 
that  he  is  suffering  from  a  slight  cold  in  the  eye,  and  so  taking  but  little 
notice  of  the  affection,  or  failing  to  seek  advice  until  it  is  well  advanced  ; 
this  is  especially  true  of  children,  and  it  is  said  that  they  are  more  liable 
to  the  affection  than  adults.  The  duration  of  the  disease  usually  covers 
some  months,  but  it  may  extend  to  a  year  or  longer.    The  prognosis  is 
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exceedingly  grave ;  in  a  large  number  of  cases  vision  is  almost  or 
altogether  lost ;  in  mild  cases  recovery  takes  place,  but  with  more  or 
less  impairment  of  sight.  The  interval  of  time  which  elapses  between 
the  damage  to  the  exciting  eye  and  the  outbreak  of  inflammatory 
symptoms  in  the  sympathising  eye  is  extremely  variable  ;  it  is  seldom 
less  than  three  weeks,  but  may  be  many  years. 

Prevention  and  treatment. — An  eye  which  is  permanently  use- 
less for  visual  purposes,  by  reason  of  injury  or  disease  affecting  its 
anterior  segment,  should,  as  a  rule,  be  removed,  for  at  any  time  it  may 
prove  the  starting  point  of  a  sympathetic  inflammation.  The  necessity 
for  its  excision  is  emphasised  if  it  be  tender  or  irritable,  or  if  it  contain 
a  foreign  body ;  or  if  symptoms  of  sympathetic  irritation  have  already 
developed  in  the  other  eye.  When  the  vision  of  the  damaged  eye  is,  or 
is  likely  to  be,  preserved  in  a  greater  or  less  degree,  but  the  condition 
of  the  globe  is  such  that  it  may  at  any  time  give  origin  to  sympathetic 
ophthalmitis,  the  question  of  excision  is  often  one  of  great  difficulty,  and 
the  surgeon  must  be  guided  in  his  judgment  by  a  number  of  considera- 
tions which  cannot  be  discussed  in  this  work.  It  is  obvious  that  means 
should  be  taken  to  allay  the  inflammation  and  irritability  of  the  injured 
eye ;  and  with  a  view  to  the  prevention  of  sympathetic  irritation  and 
inflammation,  complete  rest  should  be  secured  to  the  eye  by  keeping  the 
patient  in  a  darkened  room  for  a  lengthened  period.  In  all  cases  the 
patient  should  be  warned  of  the  nature  of  the  danger  affecting  the  sound 
eye,  and  told  to  seek  advice  immediately,  should  sympathetic  symptoms 
manifest  themselves.  Occasionally,  sympathetic  inflammation  has 
arisen  after  the  removal  of  the  exciting  eye,  and  in  rare  cases  after  an 
interval  of  several  weeks  has  elapsed.  If  sympathetic  ophthalmitis  has 
already  commenced,  the  exciting  eye  should  not  be  removed,  unless  all 
hope  of  retaining  any  useful  degree  of  sight  is  lost,  since  in  the  end  it 
may  prove  the  better  eye  of  the  two  for  visual  purposes.  The  treatment 
of  the  sympathising  eye  consists  in  the  maintenance  of  rest  and  exclu- 
sion of  light,  the  frequent  use  of  atropine  (1  per  cent,  solution),  the 
application  of  leeches  or  counter-irritation  to  the  temples,  and  the  ad- 
ministration of  tonics  with  a  due  supply  of  proper  nourishment.  No 
operative  treatment  either  of  the  sympathising  or  the  exciting  eye 
is  permissible  until  the  inflammatory  symptoms  have  entirely  dis- 
appeared. 

Excision  of  the  eyeball. 

An  anaesthetic  should  be  administered.  The  surgeon  stands  either  in 
front  of  or  behind  the  patient's  head,  as  may  be  most  convenient.  The 
eyelids  should  be  kept  apart  by  a  stop-spring  speculum.  The  con- 
junctiva is  divided  with  scissors  around  the  whole  circumference  of  the 
cornea,  as  close  to  its  margin  as  possible,  leaving  only  a  sufficient  hold 
for  the  forceps.  The  capsule  of  Tenon  is  then  opened,  and  by  means  of 
the  strabismus  hook,  the  tendons  of  the  recti  muscles  are  picked  up  in 
turn  and  cut  through  between  the  hook  and  the  globe,  the  fascia  in 
connection  with  them  being  at  the  same  time  severed.  The  surgeon 
now  presses  the  speculum  backwards  into  the  orbit,  a  manoeuvre  which 
causes  the  globe  to  start  forwards  ;  he  then  passes  curved  scissors — either 
from  the  inner  or  the  outer  canthus  and  with  their  concavity  towards  the 
globe— backwards  close  to  the  sclerotic  until  the  optic  nerve  is  felt,  by 
the  resistance  it  offers,  to  be  grasped  between  the  open  blades.  Having 
divided  the  nerve,  the  operation  is  completed  by  cutting  through  the 
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oblique  muscles  and  any  remaining  tissues  as  close  to  the  sclerotic  as 
possible.  The  resulting  haemorrhage  is  easily  stopped  by  stuffing  a 
small  carbolised  sponge  into  the  orbit  and  maintaining  pressure  for  a 
few  minutes  ;  then  it  may  be  removed,  a  light  compress  of  moist  sponges 
overlaid  with  cotton-wool  being  applied  and  kept  in  situ  by  a  bandage 
for  six  or  eight  hours.  The  most  important  points  in  connection  with 
the  operation  are  to  remove  as  little  of  the  conjunctiva  as  possible,  and 
to  avoid  damaging  unnecessarily  the  orbital  tissues.  Sometimes  a  little 
difficulty  arises  when  the  globe  has  contracted  tough  inflammatory  ad- 
hesions to  surrounding  structures,  or  when  it  is  shrunken  or  ruptured. 
In  a  few  cases  of  enlargement  of  the  eyeball  by  reason  of  myopia  or 
malignant  disease,  it  may  be  found  necessary  to  divide  the  outer  canthus. 

Artificial  eyes  consist  of  a  thin  scale  of  enamel,  or  celluloid, 
coloured  to  imitate  the  natural  eye.  The  false  eye  is  of  service  in  the 
removal  of  deformity — in  keeping  the  lids  in  their  natural  position ; 
placing  the  puncta  in  a  more  natural  position  for  conveying  away  the 
tears ;  acting  as  a  defence  against  intruding  bodies  (which  are  apt  to  get 
within  the  lids  and  produce  irritation) ;  and  keeping  the  cavity  free  from 
collections  of  lachrymal  secretions. 

After  any  disease  which  has  rendered  the  eyeball  shrunken  and 
sightless,  if  the  patient  objects  to  the  trouble  and  expense  of  an  artificial 
eye,  it  may  be  convenient  to  divide  the  levator  palpebrse,  in  order  that 
the  lids  may  remain  permanently  closed.  This  may  be  effected  by 
making  a  transverse  incision  in  the  upper  eyelid  just  below  the  orbit, 
and  seizing  the  belly  of  the  muscle  as  far  back  as  possible.  Then  a 
piece  should  be  snipped  out  of  it  with  scissors. 

New  Growths  of  the  Conjunctiva  and  Eyeball. 

Conjunctiva  and  cornea. — Pedunculated  luarts  or  polypi  are 
occasionally  met  with,  springing  from  the  ocular  or  palpebral  conjunctiva 
and  sub -conjunctival  tissues  ;  they  are  usually  small,  flattened,  and  not 
unlike  those  so  often  found  growing  from  the  mucous  membrane  of  the 
glans  penis.  They  may  bleed  spontaneously,  or  cause  annoyance  by 
impeding  the  movements  of  the  lids,  or  by  covering  in  a  part  of  the  pupil. 
They  should  be  removed,  together  with  the  portion  of  conjunctiva  to 
which  they  are  attached,  with  curved  scissors. 

Dermoid  tumours  take  the  form  of  little  smooth  elevations,  about 
the  size  of  half  a  lentil,  the  surface  of  which  is  sometimes  covered  with 
hair ;  they  are  always  seated  on  the  corneal  margin  and  adjacent  portion 
of  sclerotic,  lie  in  the  line  of  the  palpebral  fissure,  and  are  often  accom- 
panied by  other  congenital  anomalies  such  as  coloboma  of  the  eyelids. 
Treatment  consists  in  excision ;  if  a  portion  of  the  tumour  has  grown 
into  the  substance  of  the  cornea,  this  should  not  be  attacked  lest  the 
cornea  be  perforated  ;  the  removal  of  the  extra  corneal  portion  will  in- 
duce obsolescence  of  that  remaining. 

Cysts  of  the  conjunctiva  or  subconjunctival  tissue  may  be  congeni- 
tal, due  to  lymphatic  dilatation  or  cystic  degeneration  of  a  nasvus,  or 
acquired  from  obstruction  of  a  duct  of  the  lachrymal  gland  (dacryops). 

Epitheliomatous  growths  may  spring  from  either  the  conjunctiva 
or  the  epithelial  layer  of  the  cornea,  or  may  involve  these  structures 
secondarily. 

Sarcomata,  sometimes  pigmented,  generally  growing  from  the 
sclero-corneal  junction,  are  sometimes  encountered ;  they  are  subcon- 
junctival in  origin.    These  growths  must  be  diagnosed  and  treated  on 
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general  principles  ;  if  they  are  fixed  to  the  globe,  enucleation,  as  a  rule, 
should  be  performed  without  delay. 

Intra-ocular  tumours. — The  commonest  intra -ocular  tumours  are 
glioma  of  the  retina  and  sarcoma  of  the  choroid  or  of  the 
ciliary  body. 

Glioma  of  the  retina  is  a  disease  of  infancy  or  childhood  ;  it  may 
be  congenital,  but  is  not  known  to  occur  after  the  twelfth  year.  It  appears 
in  some  cases  to  be  hereditary,  and  several  children  of  the  same  parents 
may  be  affected.  The  growth  may  fill  the  eyeball,  burst  through  the 
cornea  or  sclerotic,  and  infiltrate  the  orbital  structures  ;  or  it  may  extend 
backwards  by  way  of  the  optic  nerve  to  the  brain,  meninges,  and  cranial 
bones.  Sometimes  the  other  eye  becomes  affected,  but  apparently  not  by 
direct  extension.    Secondary  foci  of  growth  in  the  viscera  are  rare. 

The  growth  rarely  comes  under  the  notice  of  the  surgeon  in  its  earliest 
stages,  by  reason  of  the  youth  of  the  patient,  the  absence  of  external 
signs,  and  the  painless  character  of  the  affection.  At  this  time,  if  the 
eye  be  examined  with  the  ophthalmoscope,  the  growth  may  be  recog- 
nised by  the  appearance  of  white  shining  patches  in  the  retina,  which 
are  more  or  less  elevated.  Later,  the  eye  becomes  blind,  and  the  pupil  is 

dilated ;  the  patches  or  foci 
of  growth  coalesce,  giving 
rise  to  a  bright,  glistening, 
yellowish  white  reflection, 
which  is  often  noticeable  at 
a  distance.  Increasing  in 
extent,  the  growth  can  be 
distinguished  by  focal  illu- 
mination as  a  yellowish- 
white  nodular  prominence, 
proj  ecting  into  the  vitreous , 
its  surface  being  beset  with 
vessels.  Still  later  the  lens 
becomes  opaque,  the  cornea 
steamy,  the  intraocular 
tension  greatly  increased, 
and  severe  pain  with  in- 
flammatory symptoms  obtain.  When  the  growth  has  filled  the  cavity 
of  the  eyeball,  the  coats  of  the  latter  give  way— generally  at  the  sclero- 
corneal  junction— and  the  orbit  is  invaded  (Fig.  181).  Its  rate  of  pro- 
gress then  becomes  extremely  rapid,  and,  finally,  it  may  give  rise  to  a 
f ungating  mass— fungus  haematodes— protruding  between  the  eyelids. 
The  course  of  the  disease  to  such  a  termination  may  cover  but  a  few 
months. 

Glioma  is  simulated  by  a  condition  known  as  psendo-glioma,  a 
state  of  things  brought  about  by  inflammatory  changes  in  the  vitreous, 
with  detachment  of  the  retina,  giving  rise  to  appearances  not  very  un- 
like those  of  the  former  disease.  The  presence  of  iritic  adhesions  with 
a  history  of  antecedent  inflammation,  together  with  a  state  of  minus 
tension  of  the  globe,  will  point  to  the  latter  affection. 

Sarcoma  of  the  iris  is  so  uncommon,  that  it  can  merely  be  men- 
tioned here. 

Sarcoma  of  the  choroid  and  ciliary  body.— The  majority  of 
choroidal  sarcomata  are  of  the  pigmented  or  melanotic  variety ;  the 
non-pigmented  are  generally  developed  in  connection  with  the  ciliary 
body.    The  constituent  cells  may  be  fusiform  or  round,  the  former  kind 


FIG.  181.— G-lioma  of  the  eyeball. 
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being  more  common  in  the  posterior  part  of  the  uveal  tract,  the  latter 
in  the  anterior. 

The  round-celled  varieties  are  the  softer  and  more  malignant.  Sar- 
coma of  the  choroid  may  occur  at  any  age,  but  by  preference,  in  middle 
life  or  subsequently.  Usually  the  growth  fills  the  cavity  of  the  eyeball 
and  extends  to  the  orbit  by  bursting  through  the  sclerotic  or  cornea,  as 
in  the  case  of  a  glioma  ;  but  sometimes  it  makes  its  way  out  along  the 
sheaths  of  the  blood-vessels,  perforating  the  sclerotic,  forming  large  extra- 
ocular masses,  even  when  the  intra-ocular  portion  is  of  small  extent. 
Secondary  embolic  foci  may  be  deposited  in  the  viscera,  especially  the 
liver,  although  the  primary  growth  be  limited  to  the  globe  ;  the  neigh- 
bouring lymphatic  glands  are  not  affected. 

The  diagnosis  of  a  sarcoma  of  the  ciliary  region  is  not  difficult,  the 
appearance  of  a  rounded  prominence  in  the  pupillary  area,  the  surface 
of  which  is  vascular  and  of  a  greyish  or  marbled  aspect,  in  the  absence 
of  inflammatory  symptoms  which  always  accompany  the  development 
•of  a  gumma  in  the  same  region — with  which  alone  it  is  liable  to  be 
confused — is  sufficiently  characteristic.  When  the  tumour  arises  in  the 
equatorial  region  or  further  back,  it  causes  an  extensive  detachment  of 
the  retina,  which,  completely  veiling  the  subjacent  growth,  may  render  a 
correct  diagnosis  impossible  for  the  time  being.  In  other  cases  it  may 
be  recognised  as  a  nodule  projecting  into  the  vitreous,  the  retina  around 
it  being  detached,  or  the  vessels  ramifying  on  its  surface  may  be  visible 
through  the  retina  covering  it  by  the  aid  of  a  strong  illumination.  Later 
on  the  intra-ocular  tension  is  greatly  increased,  inflammatory  complica- 
tions arise,  and  the  eye  becomes  glaucomatous ;  at  this  stage  the  con- 
dition may  be  mistaken  for  that  of  simple  glaucoma.  The  numerous 
indications  which  may  assist  the  surgeon  in  forming  a  correct  judgment 
as  to  the  nature  of  such  cases  must  be  sought  elsewhere. 

The  treatment  of  glioma  and  sarcoma  of  the  eyeball  consists 
in  enucleation  of  the  globe  ;  if  the  optic  nerve  be  infiltrated,  its  cut  end 
should  be  seized  with  forceps,  drawn  forwards,  and  the  nerve  re-divided 
as  far  back  as  possible.  When  the  orbit  is  invaded,  the  whole  of  its 
contents  should  be  extirpated  by  means  of  the  knife  ar  d  chloride  of  zinc 
paste. 

Orbital  Cellulitis  and  Abscess. 

Causes. — Injury,  especially  with  impaction  of  a  foreign  body ; 
erysipelas  or  some  other  infective  disease,  especially  farcy  ;  sometimes 
no  cause  is  discoverable  and  it  is  attributed  to  cold. 

Symptoms. — Considerable  general  disturbance,  fever,  and  perhaps 
rigors ;  much  pain  ;  swelling  of  the  lids  and  conjunctiva,  protrusion  and 
immobility  of  the  globe,  but  the  cornea  remains  clear  until  the  pressure 
and  chemosis  become  very  marked ;  it  is  difficult  or  impossible  to  dis- 
tinguish fluctuation.    These  symptoms  develop  rapidly. 

Treatment — of  cellulitis  is  usual.  If  suppuration  is  suspected,  an 
exploratory  puncture  should  be  made  through  the  conjunctival  fold, 
where  the  symptoms  seem  most  marked,  and  carefully  enlarged  by 
Hilton's  method  (p.  50)  if  pus  is  found.  Early  evacuation  of  pus  is 
iiost  important,  for,  besides  destroying  sight,  these  acute  inflammations 
may  lead  to  infective  thrombosis  of  cerebral  sinuses  or  to  meningitis. 

Chronic  Abscess  forms  slowly ;  its  symptoms  depend  upon  its 
bulk  and  position,  and  its  chief  cause  is  carious  or  necrosed  bone. 
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Orbital  tumours. 

Tumours  of  all  kinds  maybe  met  with  in  the  orbit,  either  as  primary 
growths,  or  spreading  thereto  from  neighbouring  regions.  Sooner  or 
later  they  cause  a  protrusion  of  the  globe  (proptosis  oculi)  with  or 
without  lateral  displacement,  and  generally  this  is  one  of  the  first  signs 
of  their  presence  to  which  attention  is  called.  Not  only  is  the  globe  dis- 
placed and  its  movements  interfered  with,  but  blindness  commonly 
ensues,  owing  either  to  pressure  upon  or  actual  involvement  of  the  optic 
nerve  by  the  growth.  It  should  be  remembered  that  intra-ocular  sarco- 
mata, while  yet  of  small  size,  may  give  origin  to  large  extra-ocular  orbital 
masses.  In  all  cases,  a  careful  examination  should  be  made  of  the  eye- 
ball, as  well  as  of  the  adjacent  cavities — pharynx,  mouth,  nose;  the  func- 
tions of  the  cranial  nerves  should  be  inquired  into,  and  a  search  made 
for  enlarged  lymphatic  glands,  with  a  view  of  determining  the  primary 
seat,  extent,  and  character  of  the  growth  in  question. 

Of  solid  orbital  tumours,  lipomata  and  fibromata  are  very  rarely 
met  with. 

Exostoses  are  generally  of  the  broad-based  ivory  variety,  and  there- 
fore difficult  or  impossible  to  remove.  The  cancellous  or  pedunculated 
exostosis  sometimes  occurs,  and  may  be  removed,  though  not  without 
danger  of  opening  up  the  cranial  cavity  with  all  its  attendant  risks,  if 
attached  to  the  roof  of  the  orbit. 

Sarcomata  of  various  kinds  are  the  most  common  form  of  orbital  tu- 
mour. Carcinoma  may  occur  primarily  in  connection  with  the  lachrymal 
gland.  These  growths,  if  amenable  to  operation,  should  be  promptly 
and  completely  extirpated.  If  the  orbital  walls  are  affected,  chloride  of 
zinc  paste  should  be  applied,  with  the  hope  of  getting  beyond  the  in- 
filtrated structures.  Bleeding  may  be  arrested  by  pressure,  the  thermo- 
cautery, or  by  means  of  perchloride  of  iron. 

Cystic  tumours  are  of  two  kinds  :  hydatid  or  congenital  dermoid.. 
A  free  opening  should  be  made  into  the  former ;  the  latter,  if  possible, 
should  be  completely  removed. 

Distension  of  the  frontal  sinus  may  give  rise  to  a  fluctuating 
swelling  at  the  upper  and  inner  angle  of  the  orbit,  which  may  be  mis- 
taken for  a  soft  growth,  or,  before  the  bony  walls  are  absorbed,  for  an 
exostosis.  The  treatment  is  directed  to  the  establishment  of  a  new 
communication  with  the  nose,  the  swelling  being  freely  incised,  and  a 
drainage  tube  passed  into  the  nose  from  above. 

In  the  diagnosis  of  orbital  tumours  the  possibility  of  the  presence  of 
a  chronic  abscess  or  syphilitic  growth  must  be  considered.  Exploration 
with  a  grooved  needle,  trocar,  or  narrow-bladed  knife,  may  be  adopted  as 
a  means  of  diagnosis.  Collections  of  pus  in  the  orbit,  whether  the 
result  of  an  acute  idiopathic  cellulitis,  or  of  injury,  or  chronic  inflam- 
mation, should  always  be  evacuated  through  a  free  incision,  and  adequate 
drainage  established. 

Pulsating-  tumours  of  the  orbit  are  generally  the  result  of  a 
communication  of  the  carotid  artery  with  the  cavernous  sinus,  pulsa- 
tion being  thus  propagated  to  the  ophthalmic  vein  and  its  branches ; 
such  a  condition  may  be  caused  by  a  fracture  of  the  bone  of  the  skull 
involving  the  sinus,  or  by  a  wound  of  the  artery,  or  its  spontaneous 
rupture  as  it  passes  through  the  sinus.  The  carotid  has  been  ligatured 
with  success  in  these  cases.  Aneurysm  of  the  orbital  arteries  is  very  rare. 

TJaevoid  tumours  as  a  rule  exhibit  no  marked  pulsation.  They 
may  be  dissected  out. 
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Proptosis  may  be  a  marked  symptom  of  the  disease  known  as 
Graves's  or  Basedow's  or  Exophthalmic  goitre,  and  is  then  usually 
accompanied  by  enlargement  and  pulsation  of  the  thyroid  gland,  and 
other  signs  of  vascular  and  nervous  disturbance.  In  the  absence  of  the 
latter  symptoms,  the  proptosis  may  be  wrongly  referred  to  other  causes, 
such  as  tumour. 


CHAPTER  XXXVI. 

DISEASES  AND  INJURIES  OF  THE  EAR. 

Examination  of  the  Ear. 

Examination  of  the  meatus. — This  canal  is  about  an  inch  and  a 
quarter  long  in  the  adult.  Its  direction  is  inwards,  with  a  slight  curve 
forwards ;  the  floor  describes  also  a  slight  curve  with  its  convexity 
upwards,  and  this  convexity  produces  a  narrowing  of  the  canal  about 
the  middle.  The  walls  of  the  outer  half  (or  somewhat  less)  are  formed 
by  a  prolongation  from  the  cartilage  of  the  auricle ;  for  the  remainder 
of  the  distance  it  runs  in  the  petrous  portion  of  the  temporal  bone. 
Internally  it  is  bounded  by  the  membrana  tympani,  owing  to  the  obliquity 
of  which  the  floor  of  the  meatus  is  somewhat  longer  than  the  roof.  The 
canal  is  lined  by  a  prolongation  of  the  external  skin,  which  differs 
in  character  in  different  parts  of  the  meatus  and  forms  the  outer 
layer  of  the  membrana  tympani.  It  is  at  first  studded  with  hairs  and 
sebaceous  glands,  and  loosely  connected  with  the  subjacent  cartilage. 
In  the  central,  narrowest  part  of  the  canal,  about  three-eighths  of  an 
inch  in  length,  are  found  the  ceruminous  glands  secreting  the  ear-wax  ; 
the  subcutaneous  tissue  is  here  denser  and  scantier.  The  skin  lining 
the  osseous  portion  is  very  thin,  free  from  glands  and  hairs,  and 
closely  adherent  to  the  bone  ;  in  health  it  is  dry,  white,  and  shining. 

The  membrana  tympani  separates  the  meatus  from  the  cavity  of  the 
middle  ear.  It  is  placed  obliquely,  looking  downwards  and  forwards, 
and  forms  an  acute  angle  (55°)  with  the  floor  of  the  meatus.  It  is 
slightly  concave  externally,  owing  to  the  direction  backwards  and  in- 
wards of  the  handle  of  the  malleus.  In  health  the  handle  can  be  seen 
through  the  membrane,  running  from  the  circumference  above  and  in 
front  to  a  point  a  little  behind  and  below  the  centre  ;  below  this  is  seen 
a  bright  point  due  to  reflection  of  light  from  the  concave  surface.  These 
appearances  are  altered  in  disease. 

In  children  the  external  meatus  is  relatively  as  well  as  absolutely 
much  shorter  than  in  the  adult.  The  osseous  part  of  the  canal  is  absent 
at  birth  and  is  formed  subsequently.  The  membrana  tympani  is  nearly 
vertical  in  infants. 

The  bony  part  of  the  canal  and  the  membrana  tympani  can  be  satis- 
factorily seen  only  by  inserting  into  the  meatus  a  funnel-shaped  silver 
tube,  known  as  an  ear-speculum ;  into  this  the  light  from  a  window  or 
an  artificial  source  is  thrown  by  reflection  from  a  laryngoscopic  mirror. 
To  insert  the  speculum  draw  the  auricle  upwards  and  backwards  with  one 
hand,  so  as  to  straighten  the  cartilaginous  canal,  and  with  the  other  hand 
gently  insert  the  speculum.  By  slightly  moving  the  large  end  from  side 
to  side,  a  stream  of  light  from  the  mirror  may  be  made  to  play  on  the 
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deepest  part  of  the  meatus.  It  is  well  to  remember  that  some  persons 
are  very  intolerant  of  the  presence  of  a  speculum,  even  in  a  healthy 
meatus ;  a  dry  cough  is  common,  and  faintness  or  even  fainting  may 
result. 

Affections  of  the  External  Ear. 

Affections  of  the  auricle  call  for  no  special  consideration  here. 
Eruptions,  tumours,  &c,  require  the  same  treatment  as  elsewhere.  Im- 
perfect development  of  the  auricle  is  apt  to  be  associated  with  congenital 
mental  deficiency. 

In  the  treatment  of  affections  of  the  external  meatus,  injections  in 
one  form  or  another  play  so  important  a  part  that  it  is  well  to  begin  with 
directions  as  to  the  best  method  of  using  them.  For  ordinary  injec- 
tions use  a  syringe,  holding  at  least  two  ounces,  and  having  a  fine  nozzle 
which  will  not  block  up  the  meatus,  but  allow  easy  reflux  of  fluid. 
Avoid  the  injection  of  air-bubbles  by  seeing  that  the  piston  fits  well. 
The  water  should  be  of  a  comfortable  temperature,  and  that  already  in- 
jected should  be  allowed  to  flow  away  into  a  separate  vessel.  In  the 
case  of  an  obstructing  substance,  direct  the  stream  along  the  upper 
posterior  wall  of  the  meatus,  in  the  hope  that  the  fluid  may  pass  beyond 
the  body  and  drive  it  forwards.  Dry  the  meatus,  after  syringing,  with 
absorbent  cotton,  and  insert  a  drop  of  oil  or  glycerine  and  a  piece  of 
cotton.  Vigorous  syringing  must  be  used  cautiously,  as  it  may  lead  to 
inflammation  of  the  membrana  tympani  if  unprotected  by  wax. 

When  it  is  desired  to  introduce  a  gentle  continuous  stream  into  the 
ear,  a  Higginson's  syringe  is  better  than  an  ordinary  syringe.  For 
applying  lotions  use  a  small  elastic  bottle. 

Foreign  substances  in  the  ear. — Children  not  infrequently  push 
bits  of  slate-pencil,  peas,  glass  beads,  &c,  into  the  passage  of  the  ear. 
As  an  indispensable  preliminary  to  treatment,  satisfy  yourself  by  in- 
spection, through  a  speculum  if  necessary,  that  the  foreign  body  com- 
plained of  is  really  present.  Any  such  body  should  be  removed,  as 
quickly  and  as  gently  as  possible,  by  syringing  the  ear  with  warm 
water.  If  it  cannot  be  thus  removed,  it  should,  as  a  rule,  be  allowed  to 
remain.  Probably  it  will  after  a  short  time  fall  out,  or  a  repetition  of 
the  syringing,  at  short  intervals,  may  be  successful.  Foreign  bodies 
have  remained  in  the  meatus  for  years  without  inflicting  permanent 
injury.  Except  in  the  case  of  soft  fibrous  bodies,  or  substances  lying 
just  at  the  entrance  of  the  passage,  instruments  seldom  succeed  and 
almost  invariably  do  harm,  by  driving  the  foreign  body  against  the 
membrana  tympani. 

If  used  at  all,  instruments  must  be  in  all  cases  directed  by  sight,  and 
so  applied  that  any  force  used  acts  on  the  foreign  body  from  within  out- 
wards. A  very  fine-pointed  steel  hook,  a  snare  of  silver  wire,  or  a  rod 
tipped  with  glue  by  which  traction  may  be  made,  offer  the  best  chance 
of  success.    For  children,  chloroform  is  necessary. 

Accumulation  of  wax,  mixed  with  hair  and  cuticle,  is  a  common 
cause  of  deafness,  usually  of  sudden  onset,  often  intermittent.  The 
patient  may  complain  of  loud  noises,  and  sudden  giddiness  even  without 
defect  of  hearing.  An  examination  should  be  made  with  the  speculum, 
when  the  wax  will  be  seen.  It  may  generally  be  removed  at  once  by 
syringing  ;  but  if  two  or  three  efforts  do  not  bring  it  away,  the  meatus 
should  be  filled  with  oil,  stopped  with  cotton-wool,  and  left  for  twenty- 
four  hours.  Then  the  syringe  may  be  used  again.  Concretions  may 
sometimes  be  advantageously  removed  by  the  fine  steel  hook. 
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Small  follicular  abscesses  often  form  within  the  meatus.  They 
are  exceedingly  painful,  and  very  apt  to  recur.  They  are  common  in 
persons  subject  to  styes  of  the  eyelids.  The  constitutional  condition 
should  be  looked  to.  Fomentations  as  hot  as  can  be  borne,  leeches, 
and  the  local  application  of  opium,  give  great  relief.  A  small  dose  of 
morphia  at  night  is  sometimes  desirable.  An  early  puncture  is  the 
only  thing  which  relieves  the  intense  pain  promptly  and  entirely. 

Catarrhal  inflammation  of  the  lining-  membrane  of  the 
meatus. — This  is  usually  dependent  on  constitutional  causes,  and  is 
most  frequently  met  with  in  ill-nourished  children,  during  dentition,  or 
as  a  sequel  of  the  exanthemata  or  any  exhausting  illness.  It  is  a  diffuse 
inflammation  of  the  integument  lining  the  external  meatus,  including 
that  covering  the  tympanic  membrane ;  the  pinna  may  also  be  affected. 
It  occurs  usually  in  a  chronic  form  with  acute  exacerbations. 

The  symptoms  in  the  acute  stage  are,  earache,  redness  and  swelling 
of  the  external  meatus,  which  may  be  nearly  occluded,  and  more  or  less 
fever.  They  are  relieved  on  the  appearance  of  a  thin  discharge,  which 
persists  as  the  chief  characteristic  of  the  chronic  stage.  In  severe 
acute  cases,  inflammation  may  extend  through  the  substance  of  the 
membrana  tympani  to  the  middle  ear. 

In  the  acute  stage,  leeches  and  fomentations,  and  general  anti- 
pyretic measures  are  indicated  :  in  the  chronic,  mild  astringent  injections, 
especially  lead  lotion,  cod-liver  oil,  tonics,  and  good  food.  In  both,  the 
maintenance  of  local  cleanliness  by  syringing  is  of  the  first  importance. 

Eczema  of  the  external  meatus  always  extends  to  it  from 
the  auricle.  In  the  acute  and  subacute  forms  it  induces  a  condition 
closely  resembling  that  of  catarrhal  inflammation.  Diagnosis  depends 
on  recognition  of  the  eruption  elsewhere.  Avoid  watery  injections  and 
cleanse  with  olive  oil.  Apply  boracic  ointment  in  the  acute  stage,  and 
later  ung.  hydr.  nitr.  mit.  Cod-liver  oil,  tonics,  and  good  food  are  often 
indicated. 

In  the  chronic  form  of  eczema,  the  integument  lining  the  meatus 
and  covering  the  membrana  tympani  becomes  thickened  and  scaly.  It 
may  cause  impairment  of  hearing.  Apply  strong  ung.  hydr.  nitr.,  or  a 
strong  solution  of  silver  nitrate ;  arsenic  internally  is  sometimes  useful. 

Polypus. — In  rare  cases  small  fibrous  pedunculated  tumours  spring 
from  the  periosteum  lining  the  osseous  canal,  probably  as  the  result  of 
some  irritation.  They  may  cause  impairment  of  hearing.  They  are 
readily  removed,  and  if  the  base  is  cauterised,  rarely  recur.  The  general 
subject  of  aural  polypi  is  considered  under  the  head  of  Diseases  of  the 
Tympanum. 

Exostoses  sometimes  form  in,  and  almost  occlude  the  meatus, 
leading  to  an  accumulation  of  wax  behind  them.  The  entrance  of  water 
into  the  meatus  by  syringing  or  otherwise  is  to  be  avoided,  and  accumu- 
lations of  wax  must  be  removed  by  the  fine  hook  or  other  means. 
When  hearing  is  much  impaired,  the  exostoses  may  be  removed  by 
means  of  a  dental  drill. 

Sebaceous  tumours  occasionally  prove  fatal  in  early  life  by  per- 
forating the  bone  and  pressing  on  the  brain.  They  give  rise  to  few 
symptoms.    If  discovered,  lay  open  and  remove  the  cyst. 

Mucous  tubercles  are  occasionally  met  with  in  the  external 
auditory  meatus.  Sprinkle  with  calomel,  and  employ  appropriate 
internal  remedies. 


k  k  2 


500 


OBSTRUCTION  OF  THE   EUSTACHIAN  TUBES 


Affections  of  the  Tympanum. 

The  tympanum  is  a  roughly  cubical  cavity,  separated  from  the  intra- 
cranial cavity  above  by  a  thin  plate  of  bone  only.  Externally  it  is 
bounded  by  the  membrana  tympani  ;  on  the  inner  wall  are  the  fenestras 
communicating  through  thin  membranes  with  the  labyrinth.  The  chain 
of  ossicles  extends  across  the  tympanum  from  the  membrana  tympani 
to  the  fenestra  ovalis.  Posteriorly  the  cavity  communicates  directly 
with  the  mastoid  cells,  which  are  in  close  relation  with  the  lateral 
sinus.  Anteriorly,  the  Eustachian  tube  passes  forwards  to  open  in  the 
pharynx,  forming  the  only  connection  with  the  external  air. 

Except  when  the  membrana  tympani  is  ruptured,  direct  treatment 
of  the  tympanic  cavity  can  be  effected  only  through  the  Eustachian  tube. 
The  methods  most  commonly  in  use  for  driving  air  into  the  tympanum 
are  based  upon  the  fact  that  the  slit-like  opening  of  the  Eustachian  tube, 
though  closed  when  in  a  state  of  rest,  is  rendered  patent  by  muscular 
action  during  the  act  of  swallowing,  and  also  by  inflation  of  the 
pharynx.  By  Valsalva's  method  the  patient  makes  a  forcible  expiration, 
with  the  mouth  and  anterior  nares  closed.  By  Politzer's  method,  one 
end  of  an  elastic  catheter  is  passed  into  one  nostril,  and  the  anterior 
nares  closed  upon  it ;  the  patient  swallows  a  mouthful  of  water,  and  at 
the  same  moment  the  operator  forces  a  jet  of  air  into  the  pharynx  from 
an  elastic  bag  attached  to  the  catheter.  By  either  of  these  methods  air 
can  usually  be  made  to  pass  from  the  pharynx  into  the  tympanum. 

The  Eustachian  catheter  is  a  shortly-curved  silver  tube,  which  is 
held  in  the  right  hand  and  passed  quickly,  point  downwards,  along  the 
floor  of  the  meatus  till  it  strikes  the  spine  ;  it  is  then  withdrawn  about 
half  an  inch  and  its  point  turned  outwards  and  rather  upwards,  when 
it  catches  in  the  mouth  of  the  Eustachian  tube.  The  left  hand  now 
holds  the  catheter  steady,  and  the  right  injects  air  with  a  small  fine- 
pointed  ball-syringe  which  fits  the  catheter.  When  the  otoscope  shows 
that  air  enters  the  tympanum  a  few  drops  of  fluid  may  be  run  into  the 
catheter  and  blown  into  the  tympanum.  It  is  now  rarely  used  for  the 
purpose  of  simple  inflation,  but  it  is  the  most  convenient  method  for 
fluid  injections.    Its  use  is  not  without  danger  in  unpractised  hands. 

The  otoscope  is  a  flexible  tube,  of  which  one  end  is  placed  in  the 
patient's  external  meatus,  the  other  in  the  surgeon's.  When  the  tym- 
panum is  inflated,  the  air  can  be  heard  by  the  auscultator  to  enter, 
while  moist  sounds  indicate  the  presence  of  fluid  in  the  cavity. 

Obstruction  of  the  Eustachian  tubes,  owing  to  extension  of 
catarrh  from  the  pharynx,  is  one  of  the  most  common  causes  of  deaf- 
ness— hence  known  as  '  throat  deafness.'  Owing  to  the  obstacle  to  the 
admission  of  air,  the  balance  of  pressure  on  the  inner  and  outer  sides 
of  the  tympanic  membrane  is  disturbed,  its  own  pressure  on  the  ossicles 
is  ill-adjusted,  and  the  transmission  of  vibrations  to  the  labyrinth  is 
interfered  with. 

The  obstruction  may  arise  from  simple  acute  catarrh,  when  it  usually 
subsides  spontaneously,  or  requires  at  most  a  few  inflations  of  the 
tympanic  cavity. 

More  commonly  one  of  the  following  conditions  is  present :  1.  Chronic 
catarrh  of  the  pharynx,  arising  from  exposure,  alcohol,  or  one  of  the 
exanthemata,  and  leading  to  the  state  known  as  '  granular  pharynx.' 
2.  A  thickened  state  of  the  membrane  in  strumous  children,  associated 
with  enlarged  tonsils,  and  often  accompanied  by  1  adenoid  growths  ' 
in  the  upper  part  of  the  pharynx.    These  growths  consist  of  soft  lym- 
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phatic  tissue,  and  may  be  so  abundant  as  to  occlude  the  posterior 
nares. 

The  symptoms  are  those  of  acute  or  chronic  catarrh  with  more  or 
less  deafness,  which  is  usually  bilateral.  The  concavity  of  the  mem- 
brana  tympani  is  increased,  but  its  appearance  is  otherwise  healthy. 

Both  conditions  require  constitutional  treatment.  In  addition,  inflate 
the  tympanum  at  intervals  while  the  deafness  lasts ;  apply  astringents 
to  the  pharynx  with  a  curved  brush,  and  use  weak  alkaline  nasal  in- 
jections. In  strumous  children  examine  digitally  for  adenoid  growths  ; 
if  present,  remove  with  forceps,  or  with  the  nail,  or  a  curette  attached  to 
the  finger.    Eemoval  of  the  tonsils  may  be  indirectly  beneficial. 

Catarrh  of  the  tympanum  is  frequently  a  farther  stage  of  the  pre- 
ceding affection,  the  inflammation  travelling  up  the  Eustachian  tubes. 
It  sometimes  commences  independently  in  the  tympanum.  The  rheu- 
matic and  gouty  diatheses  are  said  to  predispose  to  it.  It  is  apt  to  be 
recurrent. 

The  symptoms  are  usually  not  very  marked.  There  is  impairment  of 
hearing,  slight  pain  in  the  ear,  and  sometimes  tinnitus.  On  examina- 
tion the  membrane  is  found  opaque,  and  the  lower  part  of  the  meatus 
rather  inflamed.  Moist  sounds  are  heard  through  the  otoscope  during, 
inflation.  Perforation  of  the  membrane  is  rare.  After  repeated  attacks 
the  mucous  membrane  of  the  tympanum  becomes  permanently  thick- 
ened, and  inspissated  mucus  hampers  the  movements  of  the  ossicles ; 
in  some  cases  the  ankylosis  occurs  between  them,  or  between  the  stapes 
and  fenestra  ovalis.    There  is  a  dry  chronic  form  of  otitis  media. 

Treat  the  constitutional  condition  and  any  morbid  state  of  the  pharynx. 
Inflate  the  tympanum  periodically.  Mild  astringent  injections  into  the 
cavity  may  be  used.  In  the  most  chronic  form,  injection  of  warm  soda 
solutions  and  the  vapour  of  ammonium  chloride  have  been  recom- 
mended. If  rupture  of  the  membrane  is  threatened,  or  if  there  is  good 
reason  to  suspect  accumulation  of  semi-fluid  mucus,  make  a  small  vertical 
incision  in  the  lower  posterior  part  of  the  membrane.  By  means  of  Val- 
salva's method  the  cavity  can  be  emptied.  The  incision  heals  in  a 
few  days. 

Otitis  media  purulens  acuta,  or  acute  purment  catarrh,  most 
often  occurs  in  children  in  the  course  of  scarlatina  ;  less  often  in  con- 
i    nection  with  one  of  the  other  exanthemata  or  idiopathically. 

The  idiopathic  form  is  the  most  typical.  It  commences  with  violent 
:  pain  in  the  ear,  more  or  less  deafness  and  tinnitus,  and  fever,  often  high. 
The  meatus  is  red,  swollen,  and  tender  ;  the  membrane  dull,  opaque,  and 
vascular  ;  syringing  causes  great  pain.  The  inflammation  usually  goes 
on  speedily  to  suppuration,  and  unless  exit  is  afforded  to  the  pus  by 
spontaneous  rupture  of  the  membrane  or  by  its  incision,  disorganisation 
of  the  tympanic  cavity  takes  place  with  necrosis  of  varying  extent  of  the 
small  bones.  Inflammation  may  spread  to  the  mastoid  cells  and  to  the 
petrous  bone,  leading  to  caries  or  necrosis.  It  is  sometimes  accompanied 
by  facial  paralysis.  Death  may  occur  either  immediately  or  after  years 
of  chronic  discharge  from  the  supervention  of  meningitis,  pyaemia,  or 
abscess  of  the  brain.  When  the  membrane  ruptures  spontaneously, 
perforation  and  a  chronic  discharge  from  the  ear  (otorrhoea)  usually 
|  persist. 

Treatment. — If  seen  early,  apply  leeches  behind  and  below  the  ear, 
followed  by  fomentations,  purgation,  and  low  diet.  Occasionally  sup- 
puration is  prevented  and  the  attack  subsides. 

More  often  suppuration  occurs  and  the  fever  and  pain  increase.  When 
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this  is  the  case,  at  once  relieve  tension  and  secure  drainage  by  a  free 
incision  in  the  lower  posterior  part,  in  the  absence  of  any  sign  of 
pointing  elsewhere.  Apply  hot  fomentations  and  syringe  frequently 
with  warm  boracic  lotion.  The  patient  should,  if  possible,  empty  the 
cavity  by  the  Valsalvan  method.  The  cut  tends  strongly  to  close,  and 
must  be  kept  open,  if  necessary,  by  the  insertion  of  a  special  bead. 

If  there  is  pain  in  the  mastoid  process,  with  redness  and  cedema,  even 
in  the  absence  of  definite  signs  of  pus  in  the  tympanum,  make  a  free 
vertical  incision  down  to  the  bone.  If  pus  is  not  reached,  break  into  the 
mastoid  cells  with  the  scalpel,  or,  if  necessary,  with  a  drill,  so  as- 
to  allow  free  exit  to  the  discharge  which  is  almost  certainly  present. 
The  mastoid  cells  may  be  emptied  by  Valsalva's  method  of  inflation, 
after  closing  the  external  meatus  on  each  side.  If  the  membrane  is 
perforated,  the  cells  may  be  washed  out  through  the  tympanum,  by  using 
a  syringe  with  a  nozzle  accurately  fitting  the  meatus.  The  treatment 
of  intra-cranial  complications  indicated  by  rigors,  headache,  delirium,, 
convulsions,  or  coma — is  simply  prophylactic,  and  consists  in  local 
cleanliness  and  free  drainage. 

Perforation  of  the  membrana  tympani  may  result  from  (1) 
laceration  by  violence.  It  often  accompanies  fracture  of  the  petrous 
bone ;  but  it  may  be  caused  also  by  blows  on  the  head,  or  a  box  on  the 
ear ;  by  violent  blowing  of  the  nose  ;  throwing  a  forcible  current  of  air 
through  the  Eustachian  tube  ;  by  violent  syringing,  which  may  easily 
rupture  a  thinned  and  dry  membrane  ;  by  descent  in  a  diving-bell ;  by 
the  introduction  of  foreign  substances  ;  and  lastly,  by  loud  noises,  espe- 
cially the  discharge  of  cannon.  Sense  of  shock  in  the  ear,  bleeding,  and 
deafness  are  the  immediate  symptoms  of  this  accident.  (2)  Perforation 
is  most  commonly  the  result  of  acute  otitis,  and  suppuration  within  the 
tympanum.  (3)  Chronic  inflammation  may  cause  it,  but  more  often 
predisposes  to  it. 

The  symptoms  of  aperture  in  the  membrane  are :  Deafness ;  haemor- 
rhage— from  laceration,  discharge  and  sudden  cessation  of  pain — from 
perforation ;  escape  of  air  through  the  ear  on  blowing  the  nose  forcibly ; 
or  the  taste  or  perception  in  the  throat  of  substances  applied  within  the 
meatus.  On  examination  with  the  speculum,  the  aperture  may  generally 
be  seen ;  or  if  the  tympanum  is  inflated,  air  bubbles  and  mucus  issue 
from  it.  The  deafness  accompanying  perforation  probably  depends  less 
on  the  size  of  the  opening  than  on  the  amount  of  accompanying  morbid 
change  in  the  tympanic  cavity.  In  the  case  of  rupture  by  violence, 
the  deafness  is  usually  roughly  proportional  to  the  violence,  and  is  pro- 
bably due  as  much  to  injury  of  the  nervous  apparatus  as  of  the  membrane. 
As  perforations  usually  heal,  unless  kept  open  by  the  passage  of  irritating 
secretions,  they  are  almost  invariably  accompanied  by  a  discharge  from 
the  ear,  which  in  chronic  cases  is  often  fcetid.  This  is  the  usual  cause  of 
polypus.  Should  there  be  any  obstacle  to  the  free  exit  of  discharge,  the 
mastoid  cells  and  petrous  bone  may  become  involved  at  any  stage,  and 
caries  or  extensive  necrosis  result. 

The  objects  of  treatment  are  to  prevent  the  accumulation  of  secretion 
in  the  tympanic  cavity,  to  restore  its  lining  membrane  to  a  healthy  state, 
and  to  improve  hearing  by  restoring  the  requisite  support  to  the  chain  of 
ossicles.  To  fulfil  the  two  former  indications,  syringe  twice  daily  with 
warm  boracic,  quinine,  or  sulphate  of  zinc  lotion,  washing  through  from 
the  meatus  to  the  nose,  if  possible.  If  fungous  granulations  are  present, 
blow  in  gallic  acid  in  powder,  or  touch  with  silver  nitrate  fused  on  a 
probe,  and  apply  iodoform.    The  latter  indication  is  fulfilled  by  the  use 


POLYPUS  OF  THE  EAR 


503 


of  an  artificial  membrane  composed  either  of  vulcanite,  or  of  a  moist- 
ened pellet  of  cotton-wool.  The  latter  is  applied  daily  by  the  patient, 
and  should  not  be  sufficiently  large  to  occlude  entirely  the  external 
meatus. 

Polypus  is  as  a  rule  simply  a  further  stage  of  the  fungous  granu- 
lations mentioned  above.    Polypi  are  pedunculated,  and  consist  when 


Pig.  182.— Sir  W.  E.  Wilde's  snare  for  polypi. 


young  of  ordinary  granulation  tissue,  and  when  older  of  fibrous  tissue 
of  varying  degrees  of  firmness.  They  constitute  a  mechanical  impedi- 
ment to  hearing  and  lead  to  retention  of  discharge  with  its  attendant  evils. 
After  removal  by  forceps  or  a  snare,  (Figs.  182,  183),  they  recur  obsti- 
nately.   Their  sites  should  be  touched  daily  with  some  strong^caustic 


(chloraeetic  acid)  unless  there  are  no  further  signs  of  growth.  At  the 
same  time  the  ordinary  treatment  for  perforation  of  the  membrana 
tympani  must  be  assiduously  carried  out. 

Affections  of  the  membrana  tympani  are  rare  as  independent 
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affections.  Primary  inflammation  of  the  membrane  may  occur  as  the 
result  of  local  irritation,  such  as  violent  syringing ;  in  these  cases  it 
usually  spreads  to  the  tympanic  cavity. 

Collapse  of  the  membrane  is  generally  a  sequel  of  chronic  catarrh  of 
the  tympanum,  needing  treatment  by  astringent  injections,  &c.  There 
is  impairment  of  hearing,  improved  by  inflation,  but  rapidly  returning 
as  the  membrane  sinks  back  towards  the  promontory. 

Earache  (Otalgia). — This  term  ought  to  be  restricted  to  signify 
neuralgia  of  the  ear.  Genuine  neuralgia  of  the  ear — occurring  in  fits 
of  excruciating  pain,  shooting  over  the  head  and  face — may  be  distin- 
guished from  otitis  by  the  sudden  intensity  of  the  pain,  which  is  not 
throbbing, — does  not  increase  in  severity, — is  not  attended  with  fever, — 
and  comes  and  goes  capriciously.  Its  causes  are  those  of  neuralgia 
elsewhere,  including  decayed  teeth.  It  is  by  no  means  common ;  what 
is  popularly  called  earache  is  usually  of  inflammatory  origin. 

The  pain  may  be  temporarily  alleviated  by  the  application  of  liniment 
of  aconite ;  croton  chloral  may  be  administered  internally.  Tonics  and 
iron  are  generally  indicated,  and  decayed  teeth  should  be  seen  to. 


Affections  of  the  Internal  Ear  and  Auditory  Nerve. 

The  internal  ear  or  labyrinth  contains  the  ultimate  ramifications  of 
the  auditory  nerve,  and  it  is  here  that  auditory  impressions  are  received 
for  transmission  to  the  brain.  Symptoms  of  nervous  origin  may  be  due 
to  changes  in  the  labyrinth,  in  the  auditory  nerve  or  its  nucleus,  or  in 
the  part  of  the  brain  receiving  impressions  from  it.  With  very  rare 
exceptions  these  symptoms  are  not  amenable  to  treatment  of  any  kind, 
and  the  chief  practical  importance  of  their  diagnosis  is  the  prevention  of 
the  patient's  being  harassed  by  the  useless  application  of  local  remedies 
to  the  middle  ear. 

The  chief  symptoms  resulting  from  nervous  changes  are  deafness,  tin- 
nitus, and  vertigo— all  met  with  in  affections  of  the  middle  and  outer  ear. 

Intrinsic  deafness  is  apt  to  be  increased  during  nervous  fatigue  or 
exhaustion ;  it  is  not  relieved  by  inflating  the  tympanum.  If  a  vibrating 
tuning-fork  be  placed  on  the  vertex  it  is  heard  least  in  the  deaf  ear ;  the 
reverse  is  the  rule  in  extrinsic  deafness. 

Tinnitus  from  intrinsic  causes  is  usually,  though  not  invariably,  of 
an  aggravated  form.  Tinnitus  is  apt  to  be  associated  also  with  those 
affections  of  the  middle  and  outer  ear  which  cause  increased  pressure  of 
the  stapes  upon  the  fenestra  ovalis. 

Each  attack  of  vertigo  of  intrinsic  origin  is  usually  followed  by 
further  diminution  of  hearing  which  is  not  recovered  from. 

Deafness  from  violence,  such  as  a  blow  on  the  head  or  an 
explosion,  may  occur  with  or  without  rupture  of  the  membrana  tympani. 
There  is  generally  tinnitus ;  and  both  it  and  the  deafness  are  inde- 
pendent of  rupture  of  the  membrane.  They  may  in  time  improve  or 
be  completely  recovered  from. 

Otitis  acuta  interna  is  an  acute  illness  attacking  children 
suddenly  with  symptoms  of  meningitis.  On  recovery  there  is  complete 
and  permanent  deafness,  and  for  some  time  a  tumbling  gait.  It  is 
supposed  to  be  due  to  pus  in  the  labyrinth,  probably  from  extension  of 
inflammation  from  the  meninges. 

Inherited  syphilis  is  a  cause  of  deafness,  generally  coming  on 
between  the  age  of  five  and  fifteen.    It  is  almost  invariably  bilateral, 
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often  extreme,  and  usually  rapid.  It  is  permanent  and  not  amenable  to 
treatment. 

Meniere's  disease  is  supposed  to  be  due  to  some  affection  of  the 
semicircular  canals.  The  symptoms  are  vertigo  often  with  vomiting, 
and  tinnitus,  at  first  intermittent,  afterwards  in  severe  cases  continuous  ; 
with  these  is  increasing  deafness.  The  attacks  may  cease,  the  im- 
paired hearing  remaining  stationary;  or  they  may  cease  only  when 
complete  deafness  is  reached.  Quinine,  pushed  to  cinchonism,  is  said 
to  have  been  beneficial. 

Besides  the  above  fairly  well-marked  varieties,  deafness  may  occur 
as  a  symptom  of  various  intracranial  lesions ;  it  may  also  come  on  in 
the  course  of  acquired  syphilis  and  pass  off  under  treatment.  Occa- 
sionally complete  deafness  follows  mumps,  and  may  be  permanent.  In 
some  families  there  seems  a  predisposition  to  deafness  from  slight  causes. 

Sir  W.  B.  Dalby's  Diseases  of  the  Ear,  2nd  edition,  has  been  freely 
consulted. 


CHAPTER  XXXVII. 

INJURIES  AND  DISEASES  OF  THE  SOFT  PARTS  OF  THE  FACE. 

Injuries  of  all  kinds  may  affect  the  face,  the  most  serious,  on  the  whole, 
being  gunshot  wounds  and  burns.  Gunshot  and  other  wounds  of  the 
part  are  frequent,  and,  even  though  bones  are  shattered  and  considerable 
portions  carried  away,  the  prognosis  as  regards  life  is  good  if  there  is  no 
fissure  extending  to  the  base  of  the  skull.  In  the  face  more  than  in  any 
other  part  is  deformity  of  importance,  and  this  may  be  extreme  from 
actual  loss  of  parts  and  from  scar-contraction ;  the  mere  presence  of 
a  scar  may  be  very  unsightly.  Ectropion  and  eversion  of  the  lower 
lip  are  common,  closure  of  the  jaws  a  rarer  result  of  scar-contraction. 

Treatment. — Owing  to  its  vascularity,  the  face  tends  strongly  to  heal 
by  first  intention  and  resists  sloughing.  Consequently,  flaps,  no  matter 
how  injured,  must  be  carefully  cleaned,  and  brought  into  the  most 
accurate  apposition,  by  a  continuous  horsehair  or  other  fine  suture,  the 
needle  being  no  larger  than  the  thread  necessitates.  Where  there  is 
some  loss  of  substance,  but  the  wound  can  still  be  brought  together, 
choose  that  line  for  the  scar  in  which  its  contraction  will  have  least 
effect  upon  the  eyelids,  ala  of  nose,  or  angle  of  mouth :  at  right 
angles  is  the  best  if  it  is  possible,  and  attention  must  first  be  paid  to 
the  lids.  Asepsis  should  be  obtained  when  no  mucous  membrane  is 
involved,  and  wool-dressings  are  the  best.  Bleeding  stops  after  short 
compression  or  a  suture  will  include  the  points.  In  perforating  wounds 
involving  skin  and  mucous  membrane,  a  fine  continuous  suture  should 
include  the  skin ;  another  may  take  the  mucous  membrane,  and  per- 
forating sutures  of  support  may  be  used,  if  required  by  tension.  Eailure 
of  primary  union  often  means  a  muco-cutaneous  fistula.  This  {salivary 
fistula)  is  especially  frequent  when  the  parotid  duct  has  been  opened. 

In  cases  of  loss  of  substance  from  incised  wounds,  it  is  right  at  once 
to  adopt  such  plastic  measures  as  are  best  adapted  to  the  case ;  but  fear 
of  sloughing  prevents  this  in  lacerated  and  contused  injuries. 

When  bones  are  fractured  and  easily  displaced,  they  should  be 
wired. 
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Pre.  184.— Ectropion  caused  by  scar. 


Deformities  from  injury  or  disease  are  very  frequent. 
Eyelids. — Ectropion,  or  eversion  of  the  lower  lid,  may  be  due  to 
paralysis  of  the  7th,  or  to  hypertrophy  of  the  palpebral  conjunctiva,  and 
require  excision  of  some  of  the  latter  membrane,  or,  in  the  latter  case, 
light  pencilling  of  the  surface  with  mitigated  caustic.  But  the  worst 
cases  are  due  to  scar-contraction.  The  lid  may  then  be  drawn  far  down 
on  the  cheek,  the  eye  cannot  be  closed,  the  conjunctiva  is  chronically 

inflamed,  and  tears  often  run  down 
the  cheek ;  for  the  punctum  does  not 
touch  the  globe. 

Treatment. — Rarely  a  V-shaped  cut 
with  its  point  downwards  and  upon  the 
scar  will  allow  the  lid  to  be  dissected 
up,  placed  in  position,  and  kept  so  by 
approximation  of  the  lower  margins  of 
the  cut.  More  commonly  the  lid  has 
been  dissected  up,  placed  in  position, 
and  the  resulting  wound  filled  by  a 
suitable  flap  twisted  in  from  the 
temple.  But  Wolfe's  operation  seems 
to  be  much  better  than  this.  Having 
dissected  up  the  lid,  he  keeps  the  eye 
closed  by  two  or  three  silk  sutures 
through  the  lids,  and  then  fills  the  gap  with  a  bit  of  skin,  free  from  fat, 
taken  from  the  front  of  the  forearm  and  fixed  by  sutures  when  all 
bleeding  has  ceased.    A  moist  boracic  or  a  wool  dressing  is  used. 

Entropion,  or  inversion  of  the  lids,  may  be  spasmodic,  especially 
in  children  with  photophobia.  Contractile  collodion  on  the  lids  may 
prevent  it,  or  division  with  scissors  of  the  outer  canthus  (ciliary  part  of 
orbicularis)  be  required.  The  lax  lids  of  old  people  may  be  turned 
completely  in  by  muscular  contraction  :  here  removal  of  a  strip  of  re- 
dundant skin  generally  cures.  The  worst  cases  are  from  scar-contrac- 
tion of  the  conjunctiva  in  cases  of  chronic  inflammation.  The  cartilages, 
chiefly  the  upper,  become  incurved.  Expose  it  and  excise  a  wedge- 
shaped  slice  along  its  whole  length  and  reunite  the  skin  by  sutures. 
Should  this  not  succeed,  split  the  cartilage  and  remove  the  outer  half 
with  the  hair-bulbs. 

Congenital,  or  otherwise  irremediable  Ptosis  may  be  relieved  by  ex- 
cision of  a  strip  of  skin. 

Nose.  —A  part  or  the  whole  of  a  nose  destroyed  by  disease  or  acci- 
dent may  be  restored  by  transplantation  of  skin  from  an  adjoining  part ; 
but  when  the  loss  is  due  to  scrofulous,  lupous,  or  syphilitic  ulceration,  at 
least  a  year  should  elapse  after  healing  before  any  plastic,  operation  is 
done,  lest  the  disease  should  recur. 

Total  rhinoplasty— The  whole  nose  is  best  replaced  from  the  fore-, 
head  by  the  Indian  method.  Cut  a  piece  of  brown  paper  to  the  shape 
of  the  nose  spread  out  flat,  and  one-fourth  too  large  for  the  patient ; 
from  this  trace  the  outline  on  the  forehead,  the  stalk  of  the  pear-shaped 
flap  being  rather  long,  and  wide  enough  to  reach  from  beyond  the  mid- 
line of  the  nose  on  one  side  to  the  eyebrow  on  the  other;  the  flap  may 
incline  a  little  to  one  side.  Pare  the  margins  of  the  nose  thoroughly 
by  a  knife  held  parallel  to  the  mesial  plane  ;  and  if  there  is  any  of  the 
ala  left,  split  it  off  from  the  rest  by  a  cut  in  the  groove  above  it.  Dissect 
up  the  frontal  flap,  taking  everything  down  to  the  periosteum,  and 
making  the  knife  incline  slightly  to  the  mesial  plane  as  the  sides  are 
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cut ;  a  wider  surface  which  fits  the  nasal  margins  well  is  thus  obtained.. 
Bleeding  is  free,  and  requires  sponge-pressure  on  the  frontal  wound. 
Twist  the  flap  into  position,  lengthening  the  cut  near  the  eyebrow  but 
not  turning  it  in  towards  the  nose,  and  continuing  the  other  cut  down 
the  mid-line  of  the  nose,  thus  forming  a  groove  for  the  stalk  of  the  flap 
to  lie  in.  Fix  the  flap  in  position  by  a  close  continuous  horsehair 
suture,  and  sew  the  remains  of  the  aire  to  the  lower  margin  of  the  flap, 
to  which  they  form  the  most  natural  border.  The  columna  may  be 
formed,  now  or  later,  by  a  strip  from  the  forehead,  brought  down  with 
the  flap,  or  from  the  upper  lip  (see  next  par.).  Now  bring  together  the 
three  angles  of  the  frontal  wound  with  hare-lip  sutures ;  the  skin  is  so 
movable  that  little  raw  surface  need  be  left.  Lastly,  support  the  nostril 
with  a  little  antiseptic  wool,  to  be  removed  next  day,  and  cover  the 
whole  nose  with  wool  to  keep  it  warm.  If  it  become  blue  and  cold 
from  venous  obstruction,  look  carefully  to  the  pedicle ;  if  nothing  can 
be  done  there,  the  loosening  of  a  suture,  or  pricking  the  flap  freely,  may 
prove  beneficial.  The  danger,  of  course,  is  that  more  or  less  sloughing 
may  occur.  The  flap  shrinks  much  as  time  goes  on.  The  stalk  may 
ultimately  need  paring  to  make  it  lie  smooth.  The  result  is  often  such 
a  hideous  deformity,  that  it  is  questionable  whether  a  celluloid  nose, 
held  on  by  a  spectacle  frame,  is  not  to  be  preferred. 

To  restore  the  septum  or  columna  it  is  best  to  cut  a  strip,  a  quarter 
of  an  inch  wide,  from  the  centre  of  the  upper  lip.  The  incisions  run  in 
the  convexities  on  either  side  of  the  median  groove,  and  below  they  turn 
sharply  in  to  the  middle,  along  the  line  of  the  red,  and  then  through 
this.  Divide  the  fr£enum  well,  and  turn  up  the  strip;  split  its  end  a 
little,  and  attach  it,  spread  out,  to  the  vivified  edge  of  the  nose ;  the 
mucous  surface  will  soon  become  pale  and  skinlike.  Now  bring  in  the 
sides  of  the  lip,  first  making  short  cuts  up  and  out  from  the  base  of  the 
central  strip,  that  it  may  not  be  constricted,  and  secure  the  halves  as  in 
hare-lip.  The  saved  bits  of  prolabium  restore  the  central  prominence 
of  the  lip,  and  the  result  is  very  good. 

When  only  one  ala  nasi  is  destroyed,  skin  may  be  measured  out  on 
the  cheek,  and  raised  to  supply  the  defect.  But  if  both  aire  are  lost,  or 
the  cheeks  spare  and  thin,  it  is  better  to  supply  their  place  from  the 
forehead.  The  slip  which  connects  the  engrafted  portion  with  the  fore- 
head will  be  long  and  thin,  and  to  maintain  its  vitality,  a  groove  may 
be  made  to  receive  it  on  the  dorsum  of  the  nose.  When  union  has 
occurred,  this  connecting  slip  may  be  raised  and  cut  off,  and  the  groove 
closed  by  sutures. 

Depression  of  the  apex  may  be  remedied  by  restoration  of  the  columna. 
If  more  is  necessary,  separate  the  aire  and  cheeks  widely  from  the  upper 
jaws,  by  a  narrow  knife  passed  between  the  lip  and  jaw,  and  draw  the 
cheeks  in  towards  the  mid-line  by  Lister's  button-sutures — one  passed 
from  one  naso-labial  fold  to  the  other,  one  or  two  between  the  grooves 
separating  the  aire  from  the  cheeks.  In  seven  to  ten  days  the  cheeks 
have  united  in  their  new  position,  and  push  forward  the  nose. 

For  Depression  of  the  Bridge  there  is  no  satisfactory  remedy.  Im- 
provement may  result  from  cutting  a  mesial  groove,  and  implanting  a 
division  of  frontal  flap.  We  are  not  aware  that  division  of  the  septum, 
as  in  Bouge's  operation  (p.  514),  and  forcible  elevation  of  the  bones  with 
rubber-sheathed  forceps  has  ever  been  tried. 

Deviation  of  the  septum  may  obviously  block  a  nostril  and  turn  the 
tip  of  the  nose  to  the  opposite  side.  By  cutting  off  the  apex  of  the 
prominence,  freely  scoring  the  cartilage  in  a  radiating  manner,  bending 
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or  breaking  it  into  place,  and  keeping  it  there  with  antiseptic  wool  plugs, 
relief  may  be  given. 

Cheeks. — Muco-cutaneous  fistula}  must  be  treated  by  paring  and 
bringing  together  the  edges,  or  by  twisting  or  gliding  a  flap  or  flaps  to 
•cover. 

Salivary  fistula  sometimes  forms  when  the  parotid  or  sub-maxillary 
duct,  or,  rarely,  the  gland,  has  been  perforated  by  a  wound  or  ulcer ; 
then  saliva  dribbles  out  on  the  cheek. 

Treatment.  —First,  a  good  passage  must  be  established  from  the  duct 
into  the  mouth,  by  passing  a  probe  through  the  buccal  orifice  of  the  duct 
into  the  strictured  part,  and  gradually  dilating  it ;  or,  if  this  cannot  be 
done,  by  puncturing  the  mouth  through  the  fistula  in  two  places,  passing 
a  piece  of  flexible  wire  through  the  apertures,  and  securing  the  two  ends 
in  the  mouth  by  a  twist.  When  a  sufficient  opening  into  the  mouth  has 
been  established  the  edges  of  the  fistula  may  be  pared,  dissected  up,  so 
that  they  may  be  shifted,  and  brought  together  in  a  straight  line.  In 
slight  cases  a  fine  cautery  may  be  passed  round  the  edge,  to  make  it 
contract.  If  these  fail,  the  aperture  may  be  covered  with  a  flap  of  skin 
raised  from  the  adjoining  parts. 

Xiips. — Eversion  of  the  lower  lip  commonly  results  from  burns  of  the 
neck  and  chin,  and  the  lower  teeth  are  forced  outwards  into  a  horizontal 
position  by  the  tongue.    Syme's  operation  (p.  170)  is  the  best. 

Contraction  of  the  oral  opening  may  necessitate  its  enlargement  by  a 
cut  at  either  end,  mucous  membrane  being  sewn  to  skin  to  prevent 
reunion. 

Malformations. — The  face  is  formed  thus  :  in  the  fifth  to  sixth 
week  the  fronto-nasal  process  grows  down  from  the  base  of  the  rudi- 
mentary skull,  between  the  nasal  pits  on  the  ends  of  the  anterior  cerebral 
vesicles  ;  it  overhangs  the  mouth,  and  forms  the  nose  and  central  portion 
of  the  upper  lip,  whilst  in  a  process  from  the  base  of  the  skull  behind 
it,  the  nasal  septum  and  intermaxillary  bones,  each  bearing  two  incisor 
teeth,  develop.  Below,  the  mouth  is  bounded  by  the  first  visceral 
or  mandibular  arch,  which  reaches  the  skull  at  either  end,  and  gives 
rise  to  the  lower  jaw  and  lip.  From  this  arch,  near  the  skull  on  either 
side,  a  plate  (maxillary)  grows  horizontally  inwards  below  the  eye, 
and  ultimately  blends  with  the  fronto-nasal  process,  completing  the 
orbit,  cheek  and  upper  lip.  The  maxillary  process  produces  the  upper 
jaw,  and  from  its  inner  surface  the  palatine  process  grows  towards  the 
mid-line. 

Macrostoma,  or  prolongation  of  the  angle  of  the  mouth  upwards  and 
outwards,  results  from  arrested  union  between  the  maxillary  and  mandi- 
bular plates.  A  slight  degree  is  not  uncommon,  and  gives  a  good- 
humoured  look ;  marked  examples  are  rare,  and  may  be  remedied  by 
paring  the  edges,  and  bringing  them  together  as  far  as  need  be. 

Hare-lip  is  by  far  the  most  important  deformity  of  the  face.  It  may 
be  single  or  double,  according  as  the  maxillary  fails  to  join  the  fronto- 
nasal process  on  one  or  both  sides.  Single  hare-lip  varies  from  a 
slight  notch  in  the  red  border  to  a  cleft  running  through  the  lip  into 
the  nostril,  and  is  almost  always  to  one  side  of  the  mid-line,  a  median 
fissure  being  possible  only  when  the  fronto-nasal  process  is  absent  below ; 
in  double  hare-lip,  the  clefts  are  almost  always  complete  into  either 
nostril,  and  between  them  is  the  lunula,  or  part  of  the  lip  developed 
from  the  fronto-nasal  process,  resting  upon  a  rounded  bony  nodule  — 
the  intermaxillary  bones — attached  to  the  mesial  septum  of  the  nose. 
Often  the  intermaxillary  process  projects  greatly,  being  attached  to  the 
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columna  of  the  nose.  In  these  cases  there  is  always  complete  cleft  of 
the  palate,  which  often  accompanies  single  complete  hare-lip  also.  This 
and  other  malformations  are  often  attributed  to  maternal  impressions ; 
usually  these  occur  too  late  to  have  any  effect,  for  the  lips  and  palate 
are  complete  about  the  tenth  week. 

Treatment. — Infants  have  been  operated  on  successfully  a  few 
hours  after  birth  ;  but  as  they  bear  even  slight  losses  of  blood  ill,  it  is 
best  to  wait  till  the  third  to  sixth  week,  or  later  if  they  are  weakly.  As 
in  all  other  plastic  operations,  a  good  state  of  health  and  freedom  from 
all  local  trouble  (thrush,  ulceration,  &c.)  are  essential  to  success.  Very 
rarely  a  child  dies  after  an  operation  for  hare-lip,  previous  starvation, 
aided  by  broncho-pneumonia,  being  the  usual  cause. 

Chloroform  should  be  given,  and  the  surgeon  either  stands  above 
the  head,  or  sits  opposite  the  nurse  and  takes  the  head  upon  his  knees. 

In  single  hare-lip,  complete  or  almost  complete  into  the  nostril,  first 
detach  the  lip  freely  from  the  bone  on  either  side  of  the  cleft ;  then  pare 
the  edges.    Seize  one  lower  corner  of  the  cleft  with  artery  forceps, 
stretch  the  edge  of  the  cleft,  pierce  it  with  a 
narrow  knife  just  under  the  nose  and  cut  down- 
wards ;  proceed  similarly  on  the  other  side,  and, 
lastly,  vivify  the  notch  in  incomplete  cases.    It  is 
better  to  remove  too  much  of  the  margin  rather 
than  too  little,  and  the  knife  should  describe  the 
segment  of  a  small  circle  as  it  travels  from 
above  down,  turning  sharply  in  below,  rather 
than  the  straight  lines  shown  in  Fig.  185  ;  thus  a 
bit  of  red  border  will  be  saved  inferioiiy,  and  the 
edges,  when  brought  together  in  a  straight  line, 

will  deepen  the  lip.    During  the  paring,  bleeding    FI%%1 s™t 
is  controlled  by  the  fingers  of  an  assistant  pinch-       iug  paring  of  edges, 
ing  the  thickness  of  the  upper  lip,  or,  preferably, 

by  bull-dog  forceps  applied  near  the  angles.  To  bring  the  edges 
together,  one  or  two  hare-lip  sutures  (Fig.  45)  are  usually  employed, 
the  first  pin  being  passed  through  the  skin  one-third  inch  from  the 
raw  edges,  and  beneath  the  cut  ends  of  the  coronary,  care  being  taken 
as  to  the  fit  at  the  free  border ;  one  or  two  fine  silk  stitches  are  passed 
through  the  edges  of  the  prolabium,  and  then  a  continuous  horsehair 
suture  (passed  with  a  fine  needle)  holds  the  skin  edges  together.  Lastly, 
paint  round  and  across  the  wound  with  contractile  collodion,  seeing  that 
none  enters  it.  The  pins  are  removed  after  48  hours,  the  silk  and 
collodion  being  left  undisturbed.  In  many  incomplete  cases,  pins  are 
unnecessary  and  their  scars  may  be  avoided ;  and,  where  sutures  of 
support  are  required,  many  prefer  a  small  button  suture,  introduced 
an  inch  from  the  cleft.  In  any  case  the  retracting  action  of  the 
zygomatici  should  be  met  thus  :  cut  two  figure-8  bits  of  strapping,  quite 
narrow,  centrally ;  fix  one  end  of  each  on  to  a  cheek  ;  pass  the  free 
end  of  one  through  a  slit  in  the  centre  of  the  other,  and  by  pulling  on  the 
ends  draw  the  cheeks  down  and  in,  and  pucker  the  lip  ;  make  the  centres 
rest  on  the  point  of  the  chin  and  fix  the  free  ends  on  top  of  the  attached 
ones.    Linen  may  be  similarly  used  with  collodion. 

If  union  fails,  the  pins  may  be  re-inserted,  or  the  edges  may  be  kept 
together  by  strapping  as  above  and  across  the  lip :  union  by  granulation 
gives  a  less  satisfactory  scar.  Every  endeavour  must  be  used  to  prevent 
crying  during  healing  ;  sucking  is  permissible. 

The  following  modifications  must  be  noted.    Nelaton  treated  a  notch 
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in  the  lip  by  cutting  a  A  above  it,  everting  the  A,  and  sewing  the  raw  edges 
together.  Some  preserve  part  or  all  of  the  parings  of  the  edges,  turn 
them  down  and  sew  them  together.  In  many  cases  one  side  of  the  cleft 
is  vertical,  the  other  oblique  ;  it  is  then  a  good  plan  to  pare  the  former, 
as  shown  in  Fig.  185,  without  making  the  little  cut  at  the  end,  but  to 
remove  the  red  border  completely  from  the  latter  ;  it  will  then  be  found 
that  when  the  edges  come  together  a  raw  surface  is  left  on  the  free  border 
of  the  oblique  side  which  accommodates  the  paring  from  the  straight 
side. 

The  result  cannot  be  regarded  as  good  unless  there  is,  not  only  no 
notch  in  the  free  border,  but  an  actual  prominence  ;  for  the  scar  con- 
tracts and  does  not  grow  with  the  rest  of  the  lip,  so  that  ultimately  a 
notch  forms.    It  may  be  remedied  by  Nelaton's  operation. 

When  the  hare-lip  is  double  many  more  difficulties  arise— the  gap  is 
wider,  the  intermaxillary  bones  projecting,  the  nose  more  flattened  on 
the  face. 

First,  as  to  the  intermaxillary  process  :  Fergusson  used  to  cut  it 
off,  finding  that,  if  bent  back,  the  incisors  would  not  align  with  the  other 
teeth ;  but  it  is  well  to  preserve  it,  as  it  gives  a  better  shape  to  the 
upper  jaw  and  supports  the  lip.  To  bend  it  into  position  between  the 
maxillae,  make  a  one-inch  cut  along  the  lower  edge  of  the  septum, 
behind  the  process ;  with  an  elevator  raise  the  periosteum  and  both 
naso-palatine  arteries  from  the  septum ;  with  scissors  cut  out  a  wedge 
of  the  septum  having  its  base  below  and  wide  enough  to  permit  the 
necessary  movement  of  the  process. 

Next,  is  the  lunula  to  be  used  in  the  lip,  or  to  make  a  columna  ?  If 
the  side  pieces  will  come  together  fairly  without  it,  dissect  it  up,  fashion 
it  into  a  columna  and  fix  its  free  vivified  margin  between  the  side 
pieces  ;  thus  the  tip  of  the  nose  will  be  fairly  raised.  But,  if  material 
is  scanty,  pare  the  lunula  into  a  square,  the  columna  occupying  the 
fourth  side ;  cut  and  preserve  a  rather  wide  paring  from  the  side  pieces ; 
secure  the  side  pieces  by  pins  and  sutures  to  the  side  of  the  lunula  and 
unite  the  parings  below  its  lower  border.  The  nose  will  be  much  de- 
pressed. 

Lastly,  flattening  of  the  nose  cannot  be  avoided  if  no  columna  can 
be  made ;  but  the  alas  should  be  dissected  up  freely  from  the  maxillaa, 
the  clefts  pared  to  the  very  top,  and  the  alas  slid  in  and  sewn  to  the 
columna.  The  tip  rises  to  a  certain  extent  subsequent  to  the  opera- 
tion. 

Hypertrophy  of  the  nose. — The  nose  is  specially  liable  to  irregu- 
lar general  increase  of  its  soft  coverings,  which  form  tuberous  masses 
that  grow  slowly  and  painlessly.  The  organ  is  red,  small  veins  are 
dilated,  and  the  sebaceous  follicles  are  enlarged  and  secrete  profusely. 
There  is  usually  a  history  of  free  living. 

Treatment  consists  in  first  cutting  down  to  the  cartilage  in  the 
mid-line,  and  then  shaving  the  morbid  tissue  off  close  to  the  cartilage, 
whilst  an  assistant  distends  the  nostril  with  his  finger  and  warns  the 
surgeon  against  a  too  near  approach  to  the  interior.  Bleeding  may  be 
free,  and  must  be  stopped  by  ligature,  pressure,  or  hot  water.  The  part 
granulates  and  skins  over  smoothly. 

Inflammations  of  all  kinds  may  affect  the  face  and  reach  any 
degree  of  intensity.  Certain  occur  with  special  frequency.  Thus 
patches  of  scrofulous  eczema  and  impetigo  contagiosa  are  very  common, 
and  often  lead  to  infection  of  glands ;  removal  of  scabs,  an  antiseptic 
ointment,  and  attention  to  the  general  health  soon  cure.    The  upper  lip 
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is  the  special  seat  of  herpes  febrilis  ;  and  herpes  zoster  may  occur  along 
the  branches  of  the  fifth,  especially  the  supra-orbital  and  infra-orbital. 
Cellulitis  and  acute  abscess  usually  result  from  wound ;  chronic  abscess 
in  connection  with  diseased  bone.  Erysipelas  may  seem  to  arise  in  the 
face  without  wound  (p.  124).  Facial  carbuncle  has  been  described 
(p.  187) ;  also  malignant  pustule  (p.  183),  which  is  specially  common  here. 
Syphilis  may  occur  as  a  primary  sore,  especially  on  the  lip,  by  infection 
from  mucous  tubercles  in  kissing,  and  on  the  lids  in  babies,  from  women 
with  mucous  tubercles,  using  their  saliva  to  remove  scabs  or  discharge  ; 
secondary  rashes  are  frequent,  and  often  choose  the  forehead,  near  the 
hair ;  tertiary  ulcers  form  in  debilitated  subjects  and  may  destroy  ex- 
tensively, the  nose  and  its  cartilages  most  commonly  suffering.  The 
diagnosis  must  then  be  made  from  Lupus,  of  which  the  face  is  the  special 
•seat  (p.  187),  and  scrofuloderma. 

New  growths  and  cysts. — Many  forms  occur  on  the  face,  if  the 
bones  are  included.  Simple  connective-tissue  growths  are  not  common ; 
fatty  tumours  are  the  most  so,  and  then  ivory  exostoses.  Primary  sarcomata 
are  common  in  the  bones,  but  not  in  the  soft  parts.  Ncevi,  superficial 
and  deep,  are  specially  frequent,  sometimes  growing  rapidly  in  the 
most  awkward  places,  as  the  eyelids  or  lip.  Hairy  moles  are  often  con- 
nected with  these.  Warts  are  common,  and  small  sebaceous  adenomata 
occasionally  occur.  Sebaceous  cysts  are  frequent,  and  also  molluscum 
contagiosum  (p.  190).  The  cancers  of  the  face  are  squamous  epithelioma 
and  rodent  ulcer.    For  particulars  of  the  tumours,  see  Chapter  X. 

Certain  retention-cysts— Meibomian  cysts — of  the  eyelids  demand 
special  notice.  These  small  cystic  tumours  are  very  common,  and 
often  multiple ;  they  arise  in  connection  with  the  Meibomian  glands  of 
either  lid,  owing  to  obstruction  of  the  ducts.  They  form  firm,  spherical, 
painless  tumours,  fixed  to  the  tarsus,  the  skin  being  freely  movable  over 
them,  and  contain  a  thin  fluid  or  a  soft  gelatinous  or  caseous  mass. 
Not  infrequently  they  suppurate,  bursting  through  the  conjunctiva,  but 
occasionally  externally.  They  generally  possess  no  distinct  wall,  so 
cannot  be  dissected  out. 

Treatment. — The  lid  should  be  everted,  a  small  crucial  incision 
made  into  the  tumour  through  the  conjunctiva,  and  the  contents 
removed  with  a  small  scoop  or  curette.  The  cavity  fills  with  blood, 
which  in  a  few  days  is  absorbed,  and  the  swelling  disappears. 

Rodent  ulcer,  the  anatomical  relation  of  which  to  epithelioma  is 
I  so  very  close,  finds  its  special  seat  upon  the  shin  of  the  face  ;  it  may 
I  occur  with  epithelioma  of  the  lip  or  other  mucous  surface.  For  its 
i    clinical  history,  see  p.  116.    Complete  excision  is  the  proper  treatment ; 

•only  when  this  is  possible  should  recourse  be  had  to  caustic  pastes 
.    (p.  121),  which  must  be  freely  applied. 

Epithelioma  of  the  lip. — Occasionally  a  growth  upon  the  shin  of 
the  face  has  not  only  the  structure  (p.  117)  but  also  the  clinical  course 
j  of  epithelioma  ;  but  it  is  upon  the  mucous  membranes,  and  especially 
upon  the  lower  lip,  in  this  region  that  typical  epithelioma  occurs.  Men 
i  are  affected  much  more  often  than  women  (1  female  in  61,  v.  Wini- 
warter) ;  but  women  are  said  to  suffer  much  more  often  in  Ireland,  where 
many  smoke  short,  unprotected,  clay  pipes.  The  irritation  of  these 
certainly  seems  an  effective  cause,  but  non-smokers  often  suffer.  It  affects 
the  lower  rather  than  the  upper  classes,  and  countrymen  rather  than 
townsfolk.  The  upper  lip  is  very  rarely  attacked ;  I  have  seen  a  wart 
upon  it  in  a  cornet-player,  on  whose  lower  lip  was  an  epithelioma,  which 
had  begun  as  a  wart.    Hiiter  saw  no  case  among  more  than  100,  and 
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this  is  the  experience  of  most  ;  yet  v.  Winiwarter  records  5  cases 
among  62. 

Symptoms. — The  disease  begins  as  an  indurated  crack  or  ulcer,  as 
a  wart  or  superficial  hardness,  upon  the  prolabium  (Fig.  186),  or  where 
this  joins  the  skin.   The  patients  are  usually  past  mid-life,  but  cases  are 

recorded  as  early  as  twenty-one,  and 
such  are,  as  a  rule,  very  malignant  and 
of  rapid  course.  Often,  in  older  patients, 
the  growth  remains  for  a  long  time 
almost  stationary  or  slowly  progressing, 
covered  with  a  scab  of  epithelium  and 
discharge,  which  is  occasionally  cast.  In 
its  spread  it  may  involve  the  whole  chin 
and  upper  lip,  the  jaw  and  floor  of  the 
mouth,  by  direct  extension ;  and,  sooner 
or  later,  the  submental  and  submaxillary 
Fig.  186.— Epithelioma  of  the       glands  swell,  and  finally  the  cervical; 

lower  lip.  generalisation  is  rare.    Pain,  difficulty  in 

taking  food,  and  cachexia  destroy  life. 
Diagnosis. — Earely  a  slightly  indurated  simple  fissure  is  met  with 
in  the  aged ;  it  must  be  treated  with  an  antiseptic  ointment  and 
anxiously  watched.  The  chief  difficulty  is  with  primary  syphilitic  sores, 
of  the  lip,  before  any  secondary  symptoms  develop.  If  the  symptoms 
are  uncertain,  mercury  must  be  pushed,  and  if  it  fail  to  do  good  in  two 
or  three  weeks,  excise. 

Prognosis. — This  is  more  favourable  than  in  epithelioma  of  any 
other  mucous  surface,  especially  in  cases  of  slow  progress,  excised  freely 
before  glands  are  involved. 

Treatment. — Excision,  as  early  as  possible,  together  with  half  an 
inch  of  apparently  healthy  tissue  all  round,  no  regard  being  paid  to  the 
patient's  appearance.  The  cuts  usually  form  a  V ',  or  three  sides  of  an 
oblong.  The  sides  of  the  V  can  often  be  brought  together  by  wire  or 
hare-lip  sutures ;  if  not,  curved  cuts  down  and  back  from  the  angles  of 
the  mouth  to  below  the  jaw,  and  dissecting  up  of  the  flaps,  will  permit 
their  approximation  (Jaesche).  The  square  excision  is  more  difficult  to 
make  up  for  ;  two  oblong  flaps  may  be  twisted  down  from  the  naso-labial 
fold  (Langenbeck),  or  a  modified  Syme's  operation  (p.  170)  may  be  done- 
Enlarged  glands  must  be  carefully  sought  with  one  finger  in  the  mouth 
and  others  outside.  Enlargement  must  not  be  attributed  to  '  irritation  ;  I 
it  is  much  more  probably  epithelioma,  and  delay  is  fatal.  The  surgeon 
may  think  fit  to  extirpate  apparently  healthy  glands.  The  submental 
are  easily  reached ;  but  those  (3  or  4)  between  the  submaxillary  and  the 
jaw  are  troublesome,  because  close  to  the  facial  artery  and  vein ;  glands 
on  both  sides  may  be  affected.  If  the  jaw  is  invaded,  or  a  gland  is 
adherent  to  it,  the  piece  should  be  excised ;  even  when  a  case  has  gone 
so  far  as  this,  a  good  result  may  be  obtained. 

AFFECTIONS  OF  THE  NASAL  CAVITIES. 

Foreign  bodies  may  be  removed  from  the  nose  by  a  small  scoop 
or  bent  eye-probe,  either  through  the  nostrils,  or  by  pushing  them  back 
into  the  throat.    The  removal  should  be  effected  as  early  as  possible. 

Epistaxis,  or  haemorrhage  from  the  nose.—  Causes  :  (1)  injury ; 

(2)  ulceration,  often  seen  in  scrofulous  and  syphilitic  ozaena ;  (3)  chronic 
Eright's  disease,  with  hypertrophy  of  the  heart ;  (4)  cirrhosis  of  the 
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liver  with  jaundice ;  (5)  splenic  leukhaemia ;  (6)  acute  infective  fevers, 
especially  typhoid ;  (7)  all  hemorrhagic  diseases,  and  especially  scurvy, 
purpura,  and  haemophilia ;  (8)  it  may  be  vicarious,  occurring  especially 
at  puberty  or  the  menopause — sometimes  in  pregnancy.  But  the  majority 
of  cases  are  not  accounted  for  by  the  above ;  a  single  attack  with  a  con- 
gestive headache,  or  the  onset  of  a  cold  in  the  head  is  common.  In  other 
cases  epistaxis  is  '  habitual,'  the  patients  being  sometimes  very  anaemic, 
at  others  plethoric ;  and  in  the  latter  it  often  relieves  feelings  of  fulness 
in  the  head.  The  blood  is  thought  usually  to  escape  from  varicose  veins 
on  the  turbinate  bones,  but  the  varix  at  least  is  doubtful. 

Symptoms. — Blood,  usually  bright,  drops  or  flows  from  one  or  both 
nostrils,  but  even  in  the  latter  case  proceeds,  as  a  rule,  from  one  side, 
passing  round  the  septum  behind ;  the  quantity  lost  may  be  very  large, 
causing  even  fatal  syncope,  or  the  attacks  may  be  less  severe,  but  fre- 
quent, producing  extreme  anaemia  and  exhaustion.  Much  of  the  blood 
may  be  swallowed  when  the  patient  is  lying  or  asleep,  and  be  either 
vomited  or  passed  by  stool ;  it  is  possible  that  none  may  escape  from  the 
anterior  nares. 

Treatment  of  an  attack. — Try  the  following  methods  in  succes- 
sion. Let  the  patient  sit  up,  if  not  fainting,  hang  the  head  a  little  for- 
ward and  raise  the  arms  above  the  head  for  a  time.  Sponge  the  face 
with  iced  water  and  apply  ice  to  the  nape  of  the  neck  whilst  the  feet  are 
in  a  hot  mustard-bath.  Irrigate  the  nostrils  with  iced  water,  and  after- 
wards with  water  containing  a  little  liq.  ferri  perchlor.,  alum,  or  tannin 
(5j.  of  each  ad  ^j.).  Cause  powdered  tannin  to  be  snuffed  up,  after  all 
clot  has  been  washed  out.  All  blowing  of  the  nose  and  muscular  effort 
must  be  forbidden.  These  means  failing,  see  if  pressure  on  one  or  other 
lateral  nasal  cartilage  will  arrest  the  bleeding  ;  if  it  does,  plugging  one  or 
both  anterior  nares  well  with  a  narrow  strip  of  boracic  lint  may  stop  it. 
If  not  plug  both  nares  upon  the  bleeding  side  only,  if  this  can  be  recog- 
nised by  the  history  or  otherwise.  It  is  best  clone  by  inflating  a  Howard's 
india-rubber  bag  introduced  collapsed  upon  a  probe  ('  British  Medical 
Journal,'  December  3,  1881).  If  no  bag  is  at  hand,  pass  Bellocq's  canula 
(Fig.  187),  or  an  elastic  catheter — either  bearing  a  short  loop  of  string — 
through  the  nose  into  the  pharynx,  seize  the  loop  in  the  mouth  and 
attach  to  it  by  a  rather 
long  double  string  a 
piece  of  sponge  measur- 
ing lj  x  f  inch.  With- 
draw the  instrument, 
and  by  means  of  the 
string  and  a  finger  in  the 
naso-pharynx,  place  the 
sponge  in  the  posterior 
naris.      Next  plug  the  Fig.  187.— Bellocq's  canula, 

nostril  with  cotton  or 

lint,  tie  the  two  strings  over  the  plug  in  a  bow,  and  leave  all  undisturbed 
in  severe  cases  for  two  days.  Tor  the  posterior  plug,  the  strings  should 
be  passed  through  the  sponge  and  tied  on  each  side,  so  as  to  constrict  it 
less  centrally  ;  and  one  of  the  posterior  strings  should  be  left  long  and 
hanging  from  the  mouth  ;  by  it  the  plug  may  readily  be  withdrawn.  In 
doing  this,  it  is  wise  to  attach  to  an  anterior  string  a  fresh  thread  and 
to  leave  it  in  situ,  if  a  second  plugging  is  likely  to  be  required. 

Kidney,  liver,  or  general  disease  must  be  treated  according  to  the 
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methods  of  medicine.  Tincture  of  hamamelis  deserves  a  trial  in  all 
habitual  cases. 

Watery  discharge. — Barely,  profuse  discharge  of  watery  fluid, 
lasting  many  days  or  months,  occurs  from  one  nostril,  and  in  two  cases 
(Paget,  •  Trans.  Clin.  Soc.,'  vol.  xii.)  polypi  in  the  antrum  have  been 
found  post  mortem.  Astringent  lotions  and  inhalations  of  iodine  are 
used. 

Rhinitis,  or  inflammation  of  the  nasal  mucosa,  is  often  spoken  of  as 
coryza,  from  the  discharge  which  forms  a  prominent  symptom.  Acute 
coryza  usually  arises  from  a  '  cold  in  the  head,'  and  its  symptoms  are  but 
too  well  known.  It  appears  to  be  an  infective  inflammation  to  which 
some  are  specially  liable.  This  tendency  may  sometimes  be  removed  by 
a  course  of  Turkish  baths  ;  one  will  often  stop  an  attack,  or  sweating  may 
be  induced  by  homely  methods  and  a  full  dose  of  pulv.  ipecac,  co. 
Small  doses  of  quinine  often  relieve  ;  and  sneezing  may  be  stopped  by 
painting  the  mucosa  with  cocain  (5  per  cent.).  Other  causes  are  measles, 
diphtheria  (nasal),  farcy  (p.  74),  gonorrhoea  and  hay-fever,  which  is  due 
to  the  irritation  of  the  pollen  of  flowering  grasses  (Blackley).  Antiseptic 
douches  form  the  treatment,  and  hay-fever  may  be  guarded  against  by  a 
respirator  of  several  folds  of  crape. 

Chronic  Rhinitis  occurs  at  all  ages,  and  is  usually  tubercular, 
syphilitic,  or  traumatic ;  some  cases  are  attributed  to  gout,  and  a  few  to 
arsenic  in  wall-papers,  &c.  Adenoid  growths  in  the  naso-pharynx  may 
cause  a  nasal  discharge.  The  mucous  membrane  thickens  much,  and  the 
lower  turbinate  is  seen  as  a  red  mass  blocking  the  nostril ;  polypi  may 
form  ;  ulcers  are  often  present,  and  they  may  cause  caries  or  necrosis. 
The  most  extensive  destruction  of  the  superficial  and  deep  parts  of  the 
nose  may  thus  be  produced  both  in  struma  and  syphilis,  congenital  or 
acquired.  Primary  affections  of  the  bones  also  occur,  leading  to  perfora- 
tion of  the  septum  or  hard  palate,  or  necrosis  of  single  bones.  Treat  any 
general  state,  for  this  is  the  most  important  part.  Antiseptic  and  astrin- 
gent douches,  similar  ointments  applied  with  a  brush,  powders  blown  in 
with  an  insufflator,  or  iodine  or  creasote  inhaled,  form  the  local  treat- 
ment.   Adenoid  growths  must  be  removed  ;  also  sequestra. 

Ozsena  is  a  name  given  to  a  group  of  cas^s  characterised  by  foetid 
breath  and  foetid,  occasionally  bloody,  discharge  from  the  nostrils — 
symptoms  sometimes  sufficiently  marked  to  debar  the  sufferer  from  all 
society.  Among  its  causes  are  struma,  syphilis,  injury  causing  necrosis, 
and  the  presence  of  foreign  bodies ;  but  often  none  can  be  discovered. 
In  many  cases,  the  fcetor  depends  upon  the  presence  of  dead  bone ;  in 
others,  swelling  of  the  mucous  membrane  may  perhaps  lead  to  retention 
and  putrefaction  of  discharge,  rarely  to  its  inspissation  and  calcification 
(rhinolith) ;  but  the  cases  which  most  deserve  a  special  name  are 
characterised  by  atrophy  (subsequent  to  rhinitis  ?)  of  all  nasal  structures 
and  the  smell  seems  connected  with  drying  of  the  secretion  in  the  nose ; 
perhaps  some  special  organism  is  at  work.  These  cases  are  practically 
incurable.  The  treatment  is  that  of  any  general  morbid  state  coupled 
with  douches  of  all  kinds  of  antiseptics,  preceded  by  a  lotion  of  carbo- 
nate of  soda  (grs.  iv.  ad  ^j.),  to  remove  crusts  and  mucus.  Any  foreign 
body  must  be  removed.  If  there  is  reasonable  ground  to  suspect  necro- 
sis, though  no  bone  can  be  felt  bare,  and  especially  in  cases  of  injury, 
the  nose  may  be  opened  by  dissecting  the  upper  lip  and  alae  from  the 
bone  and  cutting  the  septal  cartilage  so  as  to  allow  the  parts  to  be  raised 
(Rouge).  The  interior  can  then  be  well  examined  and  dead  bone  removed 
if  found:  according  to  Rouge  it  is  very  frequently  present,  but  if  the 
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cribriform  plate  is  affected,  manipulation  may  set  up  meningitis.  The 
operation  is  slight  and  leaves  no  deformity. 

New  growths. — Mucous  polypi,  having  the  structure  of  oedema- 
tous  and  very  lax  fibrous  tissue,  are  by  far  the  most  common  :  all  mucous 
surfaces  show  a  greater  or  less  tendency  to  form  such  outgrowths,  espe- 
cially when  they  are  chronically  inflamed.  In  the  nose  polypi  are  single 
or  very  numerous  ;  they  may  spring  from  any  part  of  the  interior  on  one 
or  both  sides,  but  are  much  most  common  upon  the  middle  and  upper 
turbinates  near  their  anterior  and  posterior  ends,  and  tend  to  project 
through  the  anterior  or  posterior  naris.  At  first,  small,  hemispherical, 
and  sessile,  they  gradually  become  large,  pedunculated,  and  pear-shaped  ; 
they  are  smooth,  yellowish  or  greyish,  and  slightly  streaked  with  vessels. 
Occasionally  they  are  cystic  from  degeneration  of  contained  mucous 
glands  ;  or  largely  glandular  from  excessive  growth  of  these  structures ; 
rarely,  vessels  may  render  them  quite  cavernous  (Birch-Hirschfeld). 

Symptoms. — Sense  of  obstruction  of  the  nose  and  more  or  less  con- 
stant mucous  catarrh,  with  frequent  sneezing,  and  sometimes  epistaxis : 
all  symptoms  much  increased  by  damp  weather.  The  patient  is  obliged 
to  breathe  through  the  mouth,  the  voice  becomes  thick,  and  smell  is 
impaired  or  abolished,  as  obstruction  becomes  complete.'  Their  pressure 
ultimately  causes  change  in  the  shape  of  the  bridge,  displacement  of 
the  septum,  blocking  of  the  lachrymal  duct,  or  deafness  by  closing  the 
Eustachian  tube. 

Diagnosis. — Often  polypi  can  be  seen  through  the  nostril  without  a 
speculum  when  the  patient  expires  forcibly ;  still  more  often  with  a 
speculum.  They  are  distinguished  from  the  swollen  inferior  turbinate 
by  their  pallor,  mobility  and  the  presence  of  a  distinct  neck  ;  and  from 
librous  and  malignant  growths,  not  only  by  these  signs,  but  also  by  the 
firmness,  tendency  to  bleed,  offensive  discharge,  and  rapid  infiltrating 
growth  of  the  latter.  Polypi  hanging  into  the  pharynx  are  detected  by 
a  finger  above  the  soft  palate  or  by  posterior  rhinoscopy. 

Treatment.— Seat  the  patient  before  a  good  light.  With  a  probe 
feel  for  the  neck  of  the  polypus,  seize  it  with  slightly  curved  forceps 
having  slender  but  rigid  serrated  blades,  and  twist  or  tear  it  from  its 
attachment.  Often  no  guide  can  be  obtained  other  than  touch  through 
the  forceps,  with  which  the  nose  must  be  cleared  ;  the  patient  blows  his 
nose  strongly  between  the  introductions  of  the  forceps  and  forces  down 
fresh  growths.  Bleeding  is  checked  by  iced  and  astringent  douches. 
When  polypi  hang  in  the  naso-pharynx,  they  may  still  be  extracted,  or 
at  least  detached,  by  forceps  through  the  nose,  aideJ.  by  a  finger  behind 
the  palate  ;  but  it  may  be  necessary  to  surround  them  with  the  noose  of 
.an  ecraseur.  Some  surgeons  always  use  the  galvanic  ecraseur ;  it  gives 
little  pain  and  avoids  bleeding. 

A  day  or  two  after  the  removal  of  polypi,  Haward  recommends  the 
■application  of  strong  liq.  ferri  perchlor.  on  a  bit  of  lint  to  the  interior  of 
the  nose ;  and  an  astringent  douche  should  be  used  for  some  time. 

Polypi  very  often  recur  or  fresh  ones  present,  and  the  treatment  may 
have  to  be  repeated  several  times.  In  bad  cases  Bouge's  operation  may 
be  performed  and  the  growths  removed  with  the  tissue  whence  they 
.grow. 

Papillary  growths  covered  by  columnar  epithelium  are  rarely  met 
with ;  and  a  columnar  epithelioma  occasionally  starts  in  the  nose. 
Very  vascular  fibromata  and  sarcomata  spring  from  the  basilar  process 
or  from  the  anterior  common  ligament  of  the  vertebral,  block  and  invade 
the  posterior  nares  and  push  down  the  palate ;  and  tumours,  especially 
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sarcomata,  of  the  upper  jaw  frequently  project  into  the  nasal  cavity 
(p.  522).  Sarcomata  arising  in  the  cranium  may  f ungate  through  the 
ethmoid. 

Warts  must  be  treated  like  polypi.  Epithelioma  requires  resection 
of  the  bone  on  which  it  rests.  Naso-pharyngeal  growths  may  be  attacked 
with  an  ecraseur,  by  letting  the  head  hang  clown  and  splitting  the  soft 
palate  (Nelaton)  or  by  osteoplastic  resection  of  the  upper  jaw.  Haemor- 
rhage is  very  free  and  Paquelin's  cautery -knife  should  be  used. 

Affections  of  the  Jaius  and  Antrum. 

Cleft  palate.— The  development  of  the  palate  is  referred  to  at  p.  508 
In  some  cases  the  uvula  merely  is  fissured ;  in  others,  the  cleft  extends 
forwards  through  the  soft  and  hard  palates,  and  may  be  combined  with 
a  hare-lip.  The  fissure  in  the  hard  and  soft  palates  is  invariably  in  the 
mid-line,  but  when  it  extends  through  the  alveolus  it  diverges  to  one  side 
of  the  intermaxillary  bones.  In  a  few  cases  the  fissure  is  double  in 
front  and  may  be  compared  to  the  letter  Y,  the  two  lines  in  front  having 
the  premaxillary  bones  between  them.  This  affection,  when  extensive, 
necessarily  causes  great  difficulty  in  sucking  and  swallowing;  and 
subsequently,  very  serious  impediment  to  distinct  articulation. 

Etiology. — The  only  facts  known  are  that  a  lioness  at  the  gardens  in 
Dublin  gave  birth  to  cubs  with  cleft  palates  when  fed  on  meat  without 
a  sufficient  quantity  of  bone ;  and  that  it  is  occasionally  hereditary. 

Treatment.— When  combined  with  hare-lip,  the  latter  should  be 
treated  as  soon  as  possible,  but  the  cleft  of  the  palate  must  be  left  until 
teething  is  well  over — i.e.  till  the  child  is  three  years  old  or  thereabouts. 
For  infants  bear  loss  of  blood  ill,  the  alveolar  and  palatal  processes  grow 
together  considerably  in  three  years,  and  the  success  of  this  operation 
depends  very  largely  upon  a  healthy  state  of  the  part  concerned  and  of 
the  patient.  In  particular  the  surgeon  should  see  that  the  teeth  and 
mucous  membrane  are  healthy,  and  that  there  is  no  cough. 

The  child  should  be  under  observation  for  some  days  before  the 
operation,  that  its  good  health  may  be  an  ascertained  fact ;  and  during 
this  time  some  direct  that  a  finger  shall  be  frequently  passed  into  the 
fauces,  that  they  may  become  accustomed  to  manipulation  which 
otherwise  causes  free  secretion  of  mucus,  hawking,  and  swallowing. 
Every  precaution  must  be  taken  to  prevent  chloroform  vomiting,  and 
an  important  one  is  to  keep  the  pharynx  well  sponged  out  during  the 
operation  and  prevent  the  swallowing  of  blood  and  mucus. 

Operation. — The  patient  may  be  placed  in  one  of  three  positions : 
upon  the  back,  with  the  shoulders  raised  and  the  head  extended ;  upon 
the  back,  with  the  head  hanging  over  the  end  of  the  table,  completely 
inverted ;  or  upon  the  left  side.  The  first  is  generally  chosen  as  most 
convenient  to  the  surgeon  ;  the  last  is  least  so,  but  is  probably  that  in 
which  blood  gives  least  trouble,  as  the  cheek  forms  the  floor  of  the  cavity ; 
in  the  second,  venous  bleeding  from  the  valveless  veins  is  free,  and  it  is 
hard  to  expose  the  soft  palate  well,  but  blood  is  not  easily  swallowed. 
The  light  must  be  good  and  directed  fully  on  the  cleft ;  small  electric 
lights  are  quite  as  good  as  daylight.  The  child  being  anaesthetised  and 
position  and  lighting  being  satisfactory,  a  gag  must  be  introduced.  T. 
Smith's  (Fig.  188)  is  most  often  used,  or  Wood's  modification  of  it ;  they 
take  their  bearing  on  the  molars  and  tend  to  slip  forwards,  so  must  be 
held  by  a  nurse  standing  above  the  head ;  for,  if  strapped  on,  there  may 
be  delay  in  removing  them.    Whitehead's  gag  is  better  when  the 
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incisor  teeth  *  upon  which  it  holds,  are  present,  for  it  is  self -retaining. 
Mason's  gag  (Fig.  189)  must  always  be  held,  and  opens  the  mouth 
asymmetrically.  An  assistant  with  stick-sponges  stands  on  the  left, 
the  anaesthetist  on  the  left  or  above,  and  the  surgeon  on  the  right. 


Pig.  188.— Smith's  gag  and  tongue-depressor,  with  key. 


Quick,  efficient  sponging  at  the  right  moments  is  most  important.  Free 
bleeding  necessitates  waiting  and  the  use  of  pressure ;  and  if  the 
anaesthetist  is  not  very  skilful  he  must  be  allowed  a  few  minutes  to 
himself  occasionally.    Junker's  tube  or  a  wide-spreading  Skinner's 


Fig.  189 — Mason's  gag. 


inhaler  saturated  with  chloroform  and  held  at  a  distance  from  the 
mouth  give  the  best  results. 

The  operation  when  the  cleft  runs  forward  to  the  teeth  is  performed 
as  follows  :  1.  Pare  the  edges.  With  long  tenaculum  forceps  seize  by  its 
tip  and  stretch  half  the  uvula,  transfix  it  with  a  narrow  knife  parallel  to 
the  margin  of  the  cleft  and  at  such  a  distance  as  to  make  sure  that  all 
mucous  membrane  shall  be  removed ;  first  cut  back  to  the  tip  of  the 
uvula,  and  then,  stretching  the  paring,  cut  forwards  into  the  angle 
in  front ;  leave  the  paring  adherent  here  and  repeat  the  process  on 
the  opposite  side ;  the  removal  of  a  V  of  mucous  membrane  ensures 
that  the  whole  angle  is  raw.  2.  Raise  mucous  and  periosteal  flaps  from 
the  hard  palate.    Opposite  the  middle  of  the  cleft  of  the  hard  palate  and 
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midway  between  it  and  the  margin  of  the  gum  make  a  puncture  with  the 
knife  down  to  the  bone  ;  into  this  press  the  point  of  an  open-curved 
aneurysm  needle  and  work  it  through  beneath  all  the  structures  of  the 
palate  into  the  cleft.  Now  withdraw  the  needle,  following  it  up  from  the 
cleft  with  an  open-curved  elevator,  and  with  this  raise  all  the  structures 
of  the  hard  palate — out  to  the  puncture,  forwards  to  the  teeth,  backwards 
to  the  junction  of  hard  and  soft  palate.  Eepeat  upon  the  opposite  side. 
3.  Divide  the  mucous  membrane  passing  from  the  floor  of  the  nose  to  the 
upper  surface  of  the  palate.  This  is  done  with  scissors  curved  on  the 
fiat  to  a  right  angle  ;  one  blade  is  passed  between  the  flap  and  the  bone, 
the  other  above  the  upper  surface  of  the  palate,  and  the  mucous 
membrane  is  snipped  through  to  the  wall  of  the  pharynx  below  the 
Eustachian  tube.  The  flaps  now  hang  down  more  and  can  be  drawn 
considerably  towards  the  mid-line,  especially  in  high  palates,  which  are 
consequently  the  easiest  to  mend.  4.  Introduce  the  sutures.  Most 
surgeons  use  fine  silver  wire  for  the  hard  palate  and  silk  or  horsehair  for 
the  soft  and  uvula,  some  use  silk-  throughout ;  wire  and  horsehair  seem 
best,  being  non-absorbent.  Generally  T.  Smith's  hollow  needle  is  used 
for  wire  stitches,  and  it  answers  very  well ;  but  it  is  expensive,  its  needles 
are  larger  than  solid  ones  need  be,  and  the  palate  may  be  torn  and 
bruised  in  the  endeavour  to  pierce  the  second  flap.  The  older  plan  is 
free  from  these  objections,  and  by  it  the  stitches  can  be  more  accurately 
passed  with  regard  to  the  edges.  With  a  fine  rectangular  or  nevus 
needle  carry  a  loop  of  silk  through  the  edge  of  the  flap,  ^-in.  from  the 
cleft,  seize  the  loop  (AB,  Fig.  190),  draw  it  2  or  3  ins.  into  the  mouth  and 
remove  the  needle.  Do  this  on  the  other  side  and,  if  silk  sutures  are  to 
be  used,  draw  one  end  (C,  Fig.  190)  of  this  loop 
into  the  mouth  and  pass  it  through  the  loop< 
AB.  Withdrawal  of  AB  will  carry  the  thread 
CD  across  the  gap  and  through  the  right  flap 
(Avery).  But  if  wire  is  to  be  used,  CD  must 
be  drawn  into  the  mouth  as  a  loop,  passed 
through  AB  and  then  brought  through  the 
right  flap ;  the  wire  is  next  hooked  on  to  CD 
and  by  its  withdrawal  carried  through  both 
flaps.  The  thing  is  done  more  quickly  than 
described.  In  the  uvula  a  rectangular  needle 
easily  carries  a  horsehair  from  side  to  side. 
Fig.  190.— Passing  a  palatine  li  is  best  to  begin  with  the  uvula  and  soft 
suture.  palate  and  so  far  as  possible  to  tie  the  horse- 

hairs. Then  start  in  front  with  silver  sutures 
and  pass  all  before  tying  any,  placing  them  ^  to  ~  in.  apart  and  ^  in. 
from  the  edge.  Next  tie  with  a  reef  knot  the  wires  in  front  where  the 
edges  come  together  with  little  strain  ;  but  where  they  gape  tie  the 
first  half  of  the  knot  only,  so  as  to  make  the  flaps  slightly  tense.  It  will 
now  be  evident  where  the  flaps  must  be  freed  in  order  that  they  may 
meet  easily.  5.  Make  lateral  incisions,  midioay  between  the  edge  of  the 
gum  and  margin  of  the  flap,  long  enough  to  relieve  all  tension.  These 
are  most  needed  at  the  junction  of  hard  and  soft  palates,  always  the 
point  of  greatest  difficulty.  It  is  possible  to  cause  sloughing  by  too  long 
cuts,  but  they  are  much  oftener  made  too  short.  6.  Tighten  and  tie  the 
last  stitches  and  again  feel  that  there  is  no  tension  upon  them. 

The  only  serious  accidents  are  hemorrhage  and  entry  of  blood  into 
the  trachea  ;  both  very  rare.  When  haemorrhage  not  speedily  stopped 
by  pressure  occurs,  try  to  ensure  that  the  bleeding  vessel  is  completely 
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divided  ;  it  is  usually  the  posterior  or  anterior  palatine  artery.  Then 
either  try  prolonged  digital  pressure  or  expose  and  plug  the  canal  whence 
the  vessel  issues. 

Practice  varies  in  several  points.  Many  begin  the  second  step  by 
making  free  lateral  incisions  before  they  know  how  long  they  should 
be,  and  with  the  result  that  they  get  all  the  bleeding  during,  instead  of 
after,  the  operation.  Then  as  to  the  position  of  the  incisions  ;  some 
place  them  far  out  on  the  inner  surface  of  the  alveolus  in  the  endeavour  to 
preserve  the  great  palatine  artery  in  the  flap.  But  it  seems  that  this  must 
usually  be  cut,  for  its  entry  is  no  doubt  one  of  the  main  obstacles  to  the 
gliding  in  of  the  flaps  at  the  back  of  the  hard  palate  removed  by  snipping 
with  the  scissors.  In  the  incision  given,  little  regard  is  paid  to  the 
palatine  artery. 

After  paring  the  edges,  some  bore  2  or  3  fine  holes  through  the 
bony  palate  near  the  cleft,  and  pass  wires  through  them ;  then  make 
lateral  incisions,  bore  through  the  palate  several  times  and  finally  frac- 
ture it  with  a  chisel  along  these  lines  ;  the  wires  then  draw  the  frag- 
ments with  the  adherent  mucous  membrane  together  in  the  mid-line 
(Fergusson's  operation,  modified).  This  may  be  useful  when  the  palate 
is  covered  with  scar-tissue. 

When  the  cleft  is  less  extensive  there  is  no  real  difference  in  the 
treatment ;  but  shorter  lateral  cuts  will  do.  In  the  soft  palate  it  is  of 
most  importance  to  divide  the  levatores. 

After-treatment. — A  young  child  should  be  kept  on  milk  for  a 
fortnight ;  if  meat  is  thought  necessary  it  should  be  rubbed  down  and 
forced  through  a  fine  sieve.  In  the  act  of  swallowing  the  flaps  are 
brought  together  by  the  superior  constrictor ;  afterwards  they  are  drawn 
apart  by  the  levator  and  tensor  palati  and palato-pharyngeus  (Fergusson). 
Crying,  coughing,  retching,  and  the  like  acts  must  be  carefully  guarded 
against ;  it  is,  therefore,  better  not  to  look  at  the  mouth  for  a  week.  The 
stitches  need  not  be  removed  for  weeks  in  successful  cases — until  union 
is  quite  firm. 

Results. — Frequently  the  operation  is  more  or  less  of  a  failure, 
sometimes  entire,  again  only  at  the  junction  of  the  hard  and  soft  palates  ; 
rarely,  the  flaps  slough.  Several  operations  are  often  required,  and  it  may 
be  that  ultimately  success  is  wanting  or  that  the  palate  is  unpleasantly 
tight.  After  a  nasal  tone  of  voice  has  been  acquired,  successful  closure 
effects  but  little  improvement  in  this  respect ;  if  done  before  the  child 
begins  to  talk  the  result  is  usually  fair.    Careful  training  is  necessary. 

Obturators  are  now  so  well  made  that  they  give  results  as  good  as, 
often  better  than,  those  of  operation ;  but  they  are  expensive.  Syphilitic 
or  tubercular  perforations  of  the  palate  are  best  treated  thus  ;  no  operation 
should  be  undertaken  unless  they  have  been  soundly  healed  a  year  or  two. 

Closure  of  the  jaws  may  be  spasmodic  and  very  enduring,  being 
almost  always  connected  with  faulty  eruption  or  retention  of  the  wisdom 
teeth.  I  have  known  the  spasmodic  closure  of  tetanus  in  a  young  man 
at  first  referred  to  this  cause.  It  usually  occurs  about  20,  but  may 
appear  in  quite  old  people  in  whom  a  wisdom  tooth  has  not  been  cut. 
The  treatment  is  to  anaesthetise,  open  the  mouth  with  a  screw-gag  and 
extract  the  third  molar  if  it  can  be  seized,  or  the  second  molar  to  make 
room  for  the  third ;  or,  if  this  does  not  succeed,  to  open  the  alveolus 
with  a  chisel  and  remove  the  retained,  and  usually  misdirected,  tooth. 

Permanent  closure  arises  from  rigid  scars  of  mucous  membrane,  or  of 
the  whole  thickness  of  the  cheek  from  sloughing  after  noma,  mercurial 
stomatitis,  or  extensive  necrosis  of  the  jaws  with  burrowing  abscesses. 
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No  treatment  will  prevent  this  contraction.  Another  cause  is  ankylosis 
of  the  jaw  on  one  or  both  sides,  the  result  of  rheumatoid  arthritis  or  of 
arthritis  after  acute  fevers,  usually  occurring  in  children,  perhaps  by 
extension  from  the  middle  ear. 

When  the  mucosa  only  is  affected,  Heath  ('  Inj.  and  Dis.  of  the  Jaws  ') 
states  that  success  may  follow  repeated  division  of  the  scar  tissue  and 
the  wearing  of  silver  plates,  fitting  the  teeth,  which  maintain  a  groove 
between  the  cheek  and  alveolus  ;  but  the  treatment  is  uncertain,  difficult 
and  painful.  Probably  mucous  membrane  from  a  distance  might  be 
transplanted  to  the  raw  surface,  according  to  Wolfe's  plan.  EsmarcWs 
operation  of  excising  a  wedge  (apex  at  alveolus)  from  the  jaw  in  front  of 
the  scar,  and  thus  freeing  the  other  side,  is  more  often  practised ;  but 
bony  union  may  occur  in  spite  of  free  excision.  Fibrous  ankylosis  of 
the  jaw  has  been  relieved  by  division  of  the  fibrous  tissue  with  a  teno- 
tome and  subsequent  passive  movement  (Spanton),  also  by  excision  of  the 
head  ;  bony  ankylosis  by  removal  of  the  neck. 

Necrosis  may  affect  any  part  of  the  jaws — the  alveoli  most  commonly, 
and  the  lower  jaw  more  often  and  more  extensively  than  the  upper.  The 
causes  are  mechanical  injury,  salivation,  syphilis,  struma,  destruction  of 
soft  parts  by  noma,  alveolar  abscess ;  in  children  from  3  to  8  (Salter) 
alveolar  necrosis  occasionally  follows  6  to  8  weeks  after  scarlatina, 
measles,  and  typhoid ;  lastly,  phosphorus-fumes  acting  through  carious 
teeth  and  for  long  periods,  as  in  matchmakers,  excites  a  periostitis  which 
more  or  less  rapidly  suppurates  and  causes  necrosis  perhaps  of  the  whole 
jaw,  maxilla,  and  rarely  of  other  face-bones  also,  with  much  sloughing  of 
soft  parts.  In  the  upper  jaw  there  is  little  or  no  callus  thrown  out, 
but  in  the  lower  a  complete  arch  forms  along  the  lower  edge  and  acts 
as  a  mandible  even  when  the  condyles  come  away.  Often,  however,  it 
atrophies  in  the  course  of  years. 

Symptoms. — These  vary  with  the  extent  and  acuteness  of  the  peri- 
ostitis and  may  be  very  severe.  They  are  :  More  or  less  constant  toothache, 
sense  of  elongation  of  the  teeth,  swelling  and  lividity  of  the  gums  and 
often  more  or  less  oedema  of  the  face,  escape  of  pus  between  gums  and 
teeth,  through  the  gums  or  skin,  recession  of  the  gums,  dropping  out  of 
the  teeth,  and  exposure  of  a  discoloured  sequestrum,  which  slowly 
loosens.  The  breath  is  offensive  and  large  quantities  of  foetid  pus  are 
swallowed  daily. 

Treatment. — In  the  earliest  stage,  free  vertical  incisions  through  the 
gums  and  thickened  periosteum ;  when  necrosis  has  occurred,  antiseptic 
lotions  freely  used ;  meat  beaten  to  a  pulp,  and  other  nourishing  food ; 
sequestra  to  be  removed  as  soon  as  detached. 

Suppuration  in  the  antrum. — Causes. — Almost  always  infection 
from  dental  caries  and  alveolar  abscess  ;  rarely  blows  and  injuries  on 
the  cheek. 

Symptoms. — Constant  aching  and  uneasiness  of  the  cheek,  with 
intermittent  nasal  discharge  and  bad  smell,  perceived  by  the  patient 
only,  followed  in  exceptional  cases  by  acute  throbbing  pain,  fever,  and 
rigors,  as  tension  rises  and  swelling  closes  the  opening  into  the  nose ; 
and,  if  an  opening  is  not  made,  by  slow  general  enlargement.  This,  if 
permitted  to  increase,  causes  bulging  of  the  cheek,  protrusion  of  the 
eye,  obstruction  of  the  lachrymal  duct,  depression  of  the  hard  palate  and 
teeth,  and  closure  of  the  nostril.  The  parietes  of  the  cavity  then  become 
so  thin  from  distension,  that  they  crackle  on  pressure  like  parchment. 
Sometimes  the  pus  escapes  continuously  or  intermittently,  in  certain 
positions,  by  the  nostril ;  sometimes  through  the  cheek,  through  the 
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mouth,  outside  the  gum,  along  a  tooth,  or,  rarely,  inside  the  lower  lid 
through  the  floor  of  the  orbit. 

Treatment. — Make  a  free  aperture  into  the  cavity.  If  any  tooth — 
molar,  bicuspid,  or  canine — be  carious,  extract  it,  and  push  a  trocar  into 
the  antrum.  If  all  the  teeth  are  sound,  or  absent,  make  an  incision 
through  the  outside  gum  above  the  alveoli  of  the  molar  teeth,  pierce  the 
bone  and  remove  an  oval  piece  of  it  with  strong  curved  scissors. 
Syringe  the  cavity  frequently  with  an  antiseptic  lotion  to  clear  away  the 
matter,  which  is  sometimes  thick  like  putty.  Do  this  daily.  Search  with 
probe  or  finger  for  necrosed  fangs  or  loose  pieces  of  dead  bone,  and 
remove  them  without  delay. 

Dropsy  of  the  antrum  was  formerly  supposed  to  be  due  to  catarrh 
of  its  mucosa  from  slight  neighbouring  irritation,  coupled  with  closure  by 
swelling  of  the  often  small  opening  into  the  nose.  But  cysts  of  the 
mucous  membrane  have  been  found  in  the  antrum,  and  Wernher  thinks 
that  these  account  for  all  cases. 

The  symptoms  are  those  of  distension  of  the  antrum  (given  above), 
and  slow  absorption  of  its  wall  in  some  direction,  without  any  sign  of 
inflammation.  The  treatment  consists  in  removing  a  piece  of  the  antral 
wall  as  above,  and  regular  injection  till  discharge  ceases. 

Dentig-erous  cysts  are  accumulations  of  serum,  rarely  pus,  around 
an  impacted  tooth,  which  is  almost  always  a  permanent  one.  They  are 
rare,  may  occur  in  either  jaw,  and  when  in  the  upper,  may  extend  into 
and  '  expand  '  the  antrum.  They  are  seen  chiefly  in  young  adults.  A 
non-erupted  permanent  tooth,  or  a  persistent  milk-tooth,  is  the  chief  aid 
in  diagnosis ;  but  the  cyst  may  be  round  a  supernumerary  tooth.  Excise 
part  of  the  wall,  extract  the  tooth,  and  plug  with  boric  lint. 

Mucous  polypi  of  the  antrum  are  not  uncommon.  They  may  cause 
no  symptoms,  or  may  fill  the  cavity  and  project  into  the  nose.  They 
have  been  found  associated  with  watery  discharge  from  the  nose. 

Many  other  new  growths,  simple  and  malignant,  are  found  in  the 
antrum,  but  their  point  of  origin  is  doubtful.    (See  next  par.) 

Tumours  of  the  upper  jaw  present  themselves  in  great  variety.  The 
following  are  met  with :  1.  Fibroma,  springing  from  the  periosteum, 
usually  of  the  alveolus  or  antrum,  and  sometimes  reaching  a  great  size. 
2.  Chondroma,  which  is  rare  ;  also  fibro-chondroma,  ossifying  and  calci- 
fying chondroma.  3.  Osteoma,  either  cancellous  or,  less  often,  ivory- 
like. With  this  may  be  mentioned  certain  rare  cases  of  diffuse  hyper- 
trophy (leontiasis  ossea),  usually  symmetrical,  often  referred  to  blows, 
often  involving  many  other  facial  and  cranial  bones,  and  causing  extreme 
deformity  ;  it  most  often  begins  about  puberty.  4.  Ncevi  are  very  rarely 
met  with.  5.  Sarcomata  of  all  kinds  occur,  the  myeloid,  round,  and 
spindle-celled  being  common,  the  first  usually  beginning  in  the  alveolus, 
the  two  latter  in  the  body.  6.  Epithelioma :  squamous  when  starting 
from  the  gums,  whence  it  not  uncommonly  invades  and  fills  the  antrum 
(epitheliome  terebrant) ;  or  tubular,  when  it  starts  from  the  grandular 
lining  of  the  antrum.  7.  Dentigerous  cysts.  8.  Multilocular  cysts  of 
epithelial  nature,  supposed  by  Eve  to  originate  by  ingrowth  from  the  gum 
('Brit.  Med.  Jour.,'  Jan.  6,  1883)  ;  usually  they  run  a  simple  course. 

Setting  aside  for  the  present  new  growths  of  the  alveoli  and  gums, 
we  have  to  diagnose  those  of  the  body  of  the  upper  jaw,  and  so  far  as 
possible  to  ascertain  their  nature.  Symptoms,  even  in  the  malignant 
forms,  are  usually  absent  until  the  tumours  involve  skin,  displace  neigh- 
bouring parts  or  project  into  adjacent  cavities  and  obstruct  them,  perhaps 
giving  rise  also  to  some  discharge. 
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Diagnosis. — To  detect  a  tumour  of  the  body  of  the  upper  jaw, 
it  is  necessary  in  all  cases  to  look  carefully  for  displacement  of  either 
eye  or  any  asymmetry  of  the  face  ;  to  examine  the  line  of  the  teeth,  the 
palate  and  the  outer  surface  of  the  antrum  ;  to  test  the  patency  of  the  nasal 
passages,  and  to  pass  a  finger  into  the  naso-pharynx.  In  advanced  cases, 
most  horrible  deformity  may  be  present ;  and  widely  distant  parts,  per- 
haps including  the  brain-cavity,  be  involved  ;  the  order  of  appearance 
of  the  symptoms  may  then  show  the  starting-point  of  the  disease. 

Abscess  and  cyst  of  the  antrum,  and  naso-pharyngeal  growths  caus- 
ing displacement  of  the  jaw  as  a  whole,  must  be  eliminated.  The  ques- 
tion of  fluid  may  be  decided  by  thrusting  a  fine  trocar  and  canula  into 
the  antrum  ;  tumours  may  cause  oedema,  redness,  and  egg-shell  crackling. 
Necrosis  of  the  hard  palate  may  look  very  like  epithelioma. 

For  the  general  differences  between  malignant  and  simple  growths 
see  p.  99.  No  one  symptom  should  be  too  much  relied  upon  :  e.g.  the 
firmness  which  is  characteristic  of  some  simple  growths  may  be  equally 
shown  by  most  malignant  osteosarcoma.  Eapid  growth,  infiltration  of 
the  structures  of  the  cheek,  fungation  and  haemorrhage  are  the  early 
signs  of  malignancy  most  to  be  relied  on.  A  piece  may  often  be  snipped 
off  for  examination.  Eemember  that  giant-cells  are  common  in  chronic 
inflammation  as  well  as  in  myeloid  sarcoma. 

Treatment. — For  all  these  tumours  early  and  complete  extirpation 
is  the  remedy ;  but  small,  stationary,  simple  growths  may  be  left  alone- 
Some  of  them  necessitate  removal  of  the  whole,  others  only  of  part,  of 
the  upper  jaw. 

Removal  of  the  zohole  upper  jaw. — A  good  light  on  the  face  is  essen- 
tial. Usually  the  patient  lies  on  a  rather  low  table  with  the  head  and 
shoulders  slightly  raised.  In  this  position  it  is  easy  for  blood  to  enter 
the  larynx  in  quantity,  and  a  sense  of  this  causes  the  surgeon  to  hasten 
his  steps  and  to  fear  hemorrhage.  Some,  therefore,  perform  a  prelimi- 
nary tracheotomy  and  plug  the  pharynx  with  a  sponge—  a  plan  which 
answers  better  than  that  of  using  Trendelenburg's  tampon-tube,  and  which 
renders  it  possible  to  work  carefully  and  thoroughly  ;  moreover,  if  the- 
tube  be  kept  in  until  the  discharge  is  no  longer  putrid,  the  danger  of 
septic  broncho-pneumonia  is  much  diminished.  Others  do  not  ad- 
minister chloroform  fully,  that  the  patient  may  cough — and  struggle- 
Others  again  operate  with  the  head  hanging,  an  excellent  method  but 
that  it  increases  venous  bleeding.  Macewen,  in  similar  cases,  has 
passed  a  tube  through  the  glottis  and  plugged  the  pharynx  round  it. 

First  extract  the  central  incisor  of  the  jaw  to  be  removed.  Then 
make  an  incision  from  the  lower  external  angle  of  the  orbit,  along  its 
lower  edge  to  the  line  of  the  lachrymal  sac,  down  in  the  angle 
between  the  nose  and  the  cheek  and  accurately  in  the  groove  round  the- 
ala  to  the  mid-line,  and  then  vertically  through  the  lip  ;  or  the  cut  may 
start  here.  Only  small  twigs  of  the  facial  are  cut.  Eapidly  reflect  the 
flap  from  the  bones  to  behind  the  tuberosity  of  the  jaw,  dividing  the  in- 
fraorbital vessels  and  nerve ;  infiltrated  skin  may  be  subsequently  cut 
out  freely.  Eaise  the  contents  of  the  orbit  from  the  floor  and  protect 
them  with  a  broad  retractor.  Pass  a  narrow  saw  with  a  movable  back 
into  the  nose  and  cut  through  the  hard  palate  and  alveolus  of  the  incisor 
removed  ;  then  notch  the  base  of  the  nasal  process  of  the  upper  jaw,  and 
divide  the  malar  into  the  spheno-maxillary  fissure.  With  large  bone 
forceps  acting  upon  each  of  these  cuts  in  reverse  order,  start  the  jaw  from 
all  its  attachments.  Cut  the  soft  palate  free  from  the  bone ;  put  the 
lion  forceps  on  to  the  upper  and  lower  surfaces  of  the  latter,  and  wrench. 
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it  out,  cutting  all  adherent  structures.  Often  the  bone  breaks  through 
the  tumour  and  has  to  be  removed  piecemeal.  The  hole  is  at  once 
plugged  with  a  sponge,  and  the  vessels  are  secured  as  this  is  raised. 
Compression  of  the  common  carotid  may  be  of  service.  The  cautery  is 
often  necessary  to  check  oozing  from  pterygoid  veins,  &c.  When  the 
bleeding  is  controlled  a  most  careful  examination  should  be  made  of  the 
depth  of  the  wound,  and  pieces  of  new  growth  freely  removed  with  curved 
scissors.  The  wound  must  be  washed  with  chloride  of  zinc  lotion, 
and  well  powdered  with  iodoform  ;  it  may  then  be  filled  with  boracic 
lint  or  gauze.  Lastly  the  flap  is  accurately  fixed  in  position  and  covered 
by  a  wool  dressing. 

For  some  growths,  projecting  very  much  down  and  out,  a  cut  up  and 
out  from  the  angle  of  the  mouth  towards  the  malar  must  be  made ;  the 
facial  should  be  held  on  either  side  and  tied  at  once. 

If  the  palate  only  is  involved,  sufficient  room  is  given  for  its  removal 
by  a  cut  through  the  mid-line  of  the  lip  into  the  nose  ;  if  this  is  extended 
to  the  lachrymal  sac,  the  face  of  the  antrum  is  exposed ;  and  an  incision 
below  the  orbit  and  down  the  nose  gives  access  to  the  upper  half  of  the 
bone.  Horizontal  saw-cuts  are  made  in  these  cases  of  partial  extir- 
pation, which,  in  malignant  disease,  are  of  very  doubtful  value. 

Shock  after  these  operations  is  considerable,  yet  patients  recover  well 
from  them,  and  with  surprisingly  little  deformity  when  an  obturator  is 
fitted.  Septic  disease  and  septic  broncho-pneumonia  are  the  great 
dangers,  and  are  to  be  guarded  against  by  the  use  of  the  above  dressings. 
Feed  for  the  first  few  days  by  rectum  or  rubber  stomach-tube. 

Tumours  of  the  lower  jaw. — The  same  forms  occur  as  in  the 
upper  ;  but  central  myeloid  growths  and  multilocular  cysts  are  more 
frequent  and  are  hard  to  diagnose  from  perfectly  simple  growths. 
Usually,  however,  free  removal  cures  them.  Simple  growths  may  often 
be  removed  by  sawing  and  nipping  without  breaking  the  arch  of  the 
jaw  ;  so  also  early  epithelioma,  spreading  from  the  gum.  Cysts  must  be 
broken  into  freely  and  any  projection  like  a  tooth  removed.  In  the 
multilocular  variety  the  bone  around  must  be  gouged ;  in  case  of 
recurrence,  removal  of  a  segment  of  the  jaw  may  be  necessary. 

Operations. — Any  portion  or  even  the  whole  of  the  bone  may  be 
taken  away  without  cutting  the  margin  of  the  lip  ;  but  this  is  not 
important  if  the  mid-line  can  be  used. 

The  first  step  is  always  to  remove  a  tooth  or  teeth  where  the  jaw  has 
to  be  divided ;  then  the  incision  is  made  along  the  lower  or  hinder 
border  of  the  bone  of  sufficient  length  to  thoroughly  expose  the  tumour 
when  the  flap,  containing  all  healthy  soft  parts,  is  raised.  If  the  facial 
vessels  are  cut  they  must  be  at  once  secured. 

Removal  of  half  the  jaiu. — Draw  an  incisor  tooth.  Make  a  curved 
incision  from  the  zygoma  along  the  jaw  to  the  chin  and  then  up  in  the 
mid-line  to  the  groove  between  the  lip  and  chin.  Dissect  up  the  flap  so 
formed  and  the  masseter  with  it ;  saw  vertically  through  the  bone  in 
front,  seize  and  draw  from  its  fellow  the  diseased  half  and  detach  with  a 
knife  the  mucosa  and  mylohyoid,  keeping  the  edge  towards  the  bone. 
Then  depress  the  end  strongly  and  dissect  the  temporal  muscle  from  the 
coronoid  process  ;  the  internal  pterygoid  muscle  and  other  internal  attach- 
ments are  then  to  be  divided,  and  finally  the  ligaments  of  the  joint  and 
external  pterygoid.  Whilst  doing  this  the  point  of  the  knife  should  be 
kept  close  to  the  inner  side  of  the  bone,  to  avoid  wounding  the  external 
carotid  or  internal  maxillary  artery,  and  the  condyle  dislocated  by  de- 
pressing the  bone  strongly  and  twisting  it  outwards.    After  bleeding 
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has  been  restrained,  the  wound  is  to  be  closed  by  sutures,  except  at  the 
middle,  where  an  aperture  should  be  left  for  drainage.  The  salivary 
ducts  and  facial  nerves  divided  in  these  operations  may  be  left  to 
themselves  ;  the  muscular  power  of  the  face  is  usually  recovered,  and 
the  saliva  finds  a  channel  into  the  mouth.  Treat  the  wound  as  advised 
under  the  upper  jaw. 

If  the  disease  involves  the  symphysis  and  mid  part  of  the  body,  the 
incision  must  be  made  along  the  lower  border,  the  chin  divided  in  the 
mid-line  ;  next,  the  bone  may  be  laid  bare,  sawn  half  through  on  each 
side,  and  then  divided  completely  by  forceps— one  blade  being  passed 
upon  the  inner  side  of  the  bone,  and  the  other  placed  in  the  groove  made 
by  the  saw.  Bleeding  from  the  inferior  dental  may  be  stopped  by 
plugging  with  catgut  or  gauze,  or  a  touch  with  a  hot  wire.  Lastly,  the 
digastric,  mylohyoid,  geniohyoid,  and  geniohyoglossus  muscles  must  be 
divided.  When  these  are  cut,  care  must  be  taken  not  to  let  the  tongue 
fall  back  suddenly  on  the  glottis  and  cause  suffocation.  To  prevent  this 
a  ligature  should  be  passed  through  the  tip  of  the  tongue,  by  which  it 
may  be  held  forwards  during  the  operation  and  afterwards.  If  the 
stumps  of  the  geniohyoid  and  genioglossus  can  be  sewn  to  any  fixed 
point  this  should  be  done  and  the  patient  should  lie  on  one  side  with  the 
string  round  the  pinna  or  fixed  by  strapping  to  the  cheek. 

Union  of  the  two  fragments  ultimately  occurs  by  dense  fibrous 
tissue,  and  a  useful  mandible  results.  It  is  well  to  fix  the  ends,  at 
a  suitable  distance  for  apposition  with  the  upper  teeth,  by  a  stout  wire 
suture. 

Cases  of  undoubtedly  simple  tumour  may  be  removed  subperiosteal^, 
when  a  bony  arch  may  form. 

If  the  angle  or  ascending  ramus  is  to  be  removed,  the  incision  extends 
from  in  front  of  the  masseter  to  the  condyle ;  and  both  this  and  the 
coronoid  process  should  be  removed,  or  they  will  be  inconveniently 
displaced  by  the  temporal  and  ext.  pterygoid  muscles. 

If  the  disease  is  confined  to  the  alveolar  border,  a  horizontal  portion 
of  the  base  may  be  saved,  which  will  prevent  the  chin  from  falling  in 
after  the  operation.  To  effect  this  saw  the  bone  downwards  for  half  its 
depth  on  each  side  of  the  tumour,  and  make  a  horizontal  cut  below  it 
with  Liston's  '  sugar-nipper  '  forceps  or  a  narrow  saw  which  will  cut  in 
a  curve.    The  gouge  forceps  are  often  useful. 

In  all  these  operations  careful  revision  of  the  soft  parts  should  be 
made  after  removal  of  the  bone  ;  they  should  be  left  above  suspicion. 
Access  to  the  submaxillary  glands  is  easy. 


Affections  of  the  Teeth. 

Fracture  and  dislocation  of  teeth. — If  part  of  a  tooth  is  broken 
off,  without  exposing  the  pulp-cavity,  the  exposed  surface  should  be  filed 
smooth,  and  then  probably  no  inconvenience  will  follow.  If  it  is  snapped 
off  at  the  neck,  and  the  pulp-cavity  is  exposed  and  very  painful,  it 
should  be  touched  with  lunar  caustic,  and  the  mouth  be  frequently 
bathed  ;  and  when  pain  and  tenderness  have  ceased,  an  artificial  tooth 
may  be  fastened  by  a  pivot  to  the  stump.  If,  however,  the  root  of  the 
tooth  is  loosened  by  inflammation,  it  had  better  be  extracted  at  once.  If 
a  tooth  is  loosened  by  a  blow,  it  should  be  fastened  by  silk  to  its 
neighbours.  If  entirely  driven  out,  it  should  be  replaced  as  soon  as 
bleeding  has  ceased,  and  fastened  in  by  silk ;  no  food  should  be  allowed 
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that  requires  mastication,  and  inflammation  should  be  combated  by- 
leeching  the  gum. 

Painful  and  diflLcult  eruption  of  wisdom  teeth.— The  wisdom 
teeth  cause  trouble  in  eruption  much  more  frequently  than  any  others, 
and  the  symptoms  may  last  years  and  be  referred  to  many  causes  other 
than  the  right  one.  Owing  either  to  their  appearance  earlier  than  usual 
before  growth  of  the  jaws  is  complete,  or  to  imperfect  lengthening  of  the 
jaws,  these  teeth  may  be  unable  to  rise  to  the  surface  fully  or  in  an  upright 
position.  In  the  upper  jaw  they  generally  protrude  backwards  against 
the  coronoid  process  or  outwards  towards  the  cheek,  causing  much 
pain  and  ulceration.  Extraction  is  the  treatment.  In  the  lower  jaw , 
usually  only  the  front  cusps  of  a  vertical  tooth  appear,  the  rest  being 
concealed  by  dense  gum  and  perhaps  bone  at  the  base  of  the  coronoid 
process,  and  the  raised  soft  parts  are  bruised  by  every  closure  of  the 
teeth.  Less  often,  the  third  molar  may  grow  forwards  against  the  second,, 
causing  absorption  of  its  neck  or  roots  or  death  of  the  tooth.  It  may  not 
erupt  at  all.  This  gives  rise  to  greater  trouble  than  the  upper  wisdom, 
causing  more  or  less  radiating  pain  and  swelling  of  soft  parts,  not  un- 
commonly running  on  to  suppuration,  perhaps  localised  beneath  the 
gum,  but  in  other  cases  leading  to  wide  burrowing,  the  sinuses  opening 
even  as  low  as  the  clavicle,  or  as  high  as  the  zygoma,  with  great 
disfigurement.  It  looks  like  a  case  of  necrosis,  and  there  may  be  some. 
But  in  many  cases  cure  follows  at  once  upon  treatment  of  the  tooth. 
Persistent  tonic  spasm  of  the  masseter  (p.  519)  is  a  not  uncommon 
symptom.  Treatment.  Dense  covering  gum  may  be  freely  cut  away 
to  expose  the  whole  crown,  and  further  elongation  of  the  jaw  awaited  in 
young  people.  In  older  patients,  extract  the  3rd  molar  if  it  can  be 
reached,  unless  the  2nd  is  diseased,  when  it  should  be  removed  in 
preference.  When  suppuration  has  occurred,  the  3rd  molar  must  be 
removed  for  cure. 

Retention  of  wisdom  as  of  other  teeth  sometimes  causes  denti- 
gerous  cysts  (p.  521)  to  form. 

Irregularity  of  the  permanent  teeth  results  from  short  develop- 
ment of  the  jaws.  In  slight  cases  and  early  much  may  be  done  by  pres- 
sure ;  but  often  it  is  necessary  to  remove  a  projecting  canine  or,  better,  a 
bicuspid,  when  the  canine  will  fall  into  place. 

Caries  of  the  teeth. — This  begins  especially  in  the  furrows  in  the 
crowns  of  molars,  and  where  teeth  press  closely  on  each  other.  In  both 
places  the  enamel  is  not  infrequently  either  absent,  thin,  or  imperfectly 
calcified.    Not  uncommonly,  fissures  are  found  elsewhere  in  enamel. 

The  first  sign  of  decay  is  opacity  of  the  enamel  at  one  of  these  spots ; 
then  it  becomes  brownish,  friable,  and  disappears,  exposing  the  dentine, 
which  becomes  still  more  widely  brown  and  more  or  less  rapidly 
decalcified.  On  the  surface  of  the  pulp  cavity  new  dentine  may  be  laid 
down  over  the  carious  focus.  Sooner  or  later  ulceration  gains  the 
mastery  and  the  pulp  is  exposed.  The  whole  tooth  may  thus  be  destroyed.. 
At  a  carious  point  the  dentine  tubules  are  varicose  and  filled  with 
micrococci,  as  one  would  expect  in  the  mouth. 

The  etiology  is  complex.  Developmental  defect  is  evidently  very 
important  from  the  frequency  with  which  bad  teeth  are  found  running 
in  otherwise  healthy  families.  The  effect  of  rickets  on  the  milk  teeth, 
and  of  congenital  syphilis  on  both  sets,  is  very  marked,  as  also  that  of 
general  ill-health  during  the  development  of  teeth.  Next,  caries  begins 
commonly  during  pregnancy,  nursing,  or  after  serious  illness,  though  how 
these  act  is  uncertain.  The  effect  of  softening  acids,  even  used  as  drugs,, 
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upon  enamel,  the  common  association  of  dyspepsia  with  bad  teeth,  the 
frequency  with  which  caries  starts  between  teeth  or  where  teeth  are 
overlapped  by  gum,  and  where,  consequently,  food  is  often  retained 
for  long  periods,  and  the  fact  that  dead  teeth  used  as  artificial  ones  may 
undergo  caries,  strongly  suggest  the  view  that  acids  developed  in  the 
mouth  cause  softening  of  the  enamel,  and,  naturally,  they  act  chiefly 
where  it  is  thinnest  or  still  better  upon  exposed  dentine.  Once  cocci 
gain  access  to  the  tubules  of  the  latter,  the  products  of  their  action 
doubtless  assist  largely  in  causing  decalcification. 

Treatment. — The  whole  of  the  decayed  portion  should  be  gouged  out, 
and  the  cavity  rendered  aseptic  and  filled  with  gold,  or  an  amalgam  of 
silver  and  mercury,  or  of  silica  and  gutta-percha  (F.  334).  To  keep 
saliva  from  the  cavity  during  filling,  an  india-rubber  apron  should  be 
fitted  round  the  tooth.  If  decay  has  opened  the  pulp-cavity,  it  may  be 
necessary  first  to  use  some  application,  under  which  the  pulp  may  heal 
and  close  over  by  bone,  or  cease  to  yield  discharge  ;  it  is  of  no  use  to 
stop  a  tooth  if  there  is  any  secretion  of  purulent  matter  from  the  pulp 
underneath.  The  best  applications  seem  to  be  creasote,  inserted  into 
the  pulp-cavity  on  a  little  bit  of  cotton-wool,  and  over  that  another  bit 
of  cotton-wool  dipped  in  mastic  varnish  (F.  334).  This  must  be  changed 
once  in  two  or  three  days,  till  all  discharge  ceases.  But  if  the  pulp 
continue  irritable,  tender,  or  bleeding,  it  will  be  necessary  to  deaden  it 
with  a  little  fragment  of  nitrate  of  silver,  or  to  destroy  it  by  a  minute 
quantity  of  arsenic  mixed  with  morphia.  After  this,  which  is  not  painful, 
the  cavity  may  be  again  stopped  by  creasote,  till  it  ceases  to  discharge. 
Then  it  may  be  filled  with  gutta-percha  and  silica  ;  and  lastly,  a  fine 
hole  may  be  bored  through  the  gum  into  the  pulp-cavity.  Should  any 
discharge  form,  it  will  drain  out  of  this  aperture ;  and  thus  a  tooth  with 
the  pulp  destroyed  may  continue  useful  for  years. 

A  great  deal  may  be  done  to  abridge  the  sufferings  of  children 
by  looking  after  caries  of  the  milk-teeth.  These  should  be  stopped 
with  varnish  on  wool,  or  gutta-percha,  to  protect  them  from  the  food. 

There  is  a  prejudice  against  extracting  any  of  the  first  set  of  teeth 
in  children,  however  carious,  on  the  supposition  that  the  jaw  might 
become  contracted,  and  the  permanent  teeth  crowded.  Tomes  says  this 
fear  is  groundless.  These  teeth  certainly  should  not  be  extracted 
needlessly :  but  it  is  better  to  do  so  than  to  allow  them  to  cause  much 
pain,  or  gumboils ;  or  to  tempt  the  child  to  bolt  his  food  from  the  pain 
of  chewing  it. 

Every  case  in  which  teeth  decay  with  rapidity  should  be  looked  upon 
as  requiring  medical  treatment,  and  tonics  (F.  25,  &c.) 

Complications. — The  chief  are  inflammation  of  the  pulp  (q.v.)  and 
of  the  periosteum  of  the  root,  the  latter  often  leading  to  alveolar  abscess 
(q.v.) — toothache  being  a  prominent  symptom  of  either. 

Gum-boil  (alveolar  abscess,  or  parulis)  is  a  small  abscess  com- 
mencing in  the  socket  of  the  tooth,  and  discharging  round  the  tooth  or 
bursting  through  the  alveolus  and  gum,  or  sometimes  through  the 
cheek,  It  is  usually  caused  by  irritation  of  a  carious  or  dead  tooth. 
In  neglected  cases,  extensive  necrosis  of  the  bone  may  follow ;  but, 
without  this  untractable  sinuses  with  pouting  mouths  may  form  widely 
in  the  face  and  neck.  Therefore  in  all  such  cases  look  carefully  to 
the  teeth. 

From  the  upper  incisors  pus  may  burst  into  the  nostril,  and  the  case 
is  liable  to  be  misunderstood  ;  more  often  pus  forms  behind  these  teeth, 
perhaps  causing  necrosis  of  the  hard  palate ;  rarely  the  abscess  may  be 
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far  back  on  the  palate  and  appear  unconnected  with  the  front  teeth,  one 
of  which  will  be  found  carious  (Salter,  'Holmes's  System,'  vol.  ii.). 

Treatment. — At  first,  when  signs  of  periostitis  of  the  root  only  are 
present,  fomentations  and  washing  of  the  mouth  with  water  as  hot  as 
can  be  borne  ;  leeching  the  gum  and  a  purge.  If  the  tooth  is  very 
carious  remove  it  at  once  ;  if  stopped,  remove  the  stopping  first.  So 
soon  as  pus  forms  incise  freely,  with  the  knife  edge  towards  the  bone. 
This  cut  should  be  the  more  free  in  cases  threatening  to  burst  externally, 
and  the  skin  over  the  abscess  should  be  painted  with  collodion.  In  spite 
of  incision,  a  discharging  sinus  almost  always  persists  and  requires 
removal  of  the  tooth  for  its  cure.  The  sac  often  comes  away  with 
the  fang. 

Necrosis  of  teeth  may  be  caused  by  violence  tearing  the  pulp- 
vessels  or  by  suppurative  periostitis  ;  it  may  also  occur  quietly  and 
without  obvious  cause,  remaining  in  the  jaw  perhaps  for  years  with  the 
gum  somewhat  receded.  Such  teeth  are  opaque,  and  may  become 
black  and  unsightly.  Extract  if  inflammation  or  other  inconvenience 
arise. 

Toothache. — 1.  Inflammation  of  pulp. — When  the  tooth-pulp  is  bare, 
it  is  liable  to  injury  from  food  forced  into  its  cavity  or  from  hot  or  cold  or 
acrid  liquids  ;  and  will  inflame  from  cold  and  other  causes.  The  pain  is 
agonising  ;  the  tooth  becomes  exquisitely  tender  and  loose,  rises  in  its 
socket,  from  swelling  of  its  periosteum;  the  gum  swells  and  if  the  case 
goes  on,  an  alveolar  abscess  forms.  If  the  tooth  is  useless,  extract  it  at 
once  ;  if  likely  to  be  useful,  the  cavity  should  be  cleared  of  foreign 
substances,  and  then  be  treated  with  creasote  as  above.  If  the  patient 
is  feverish  and  the  tongue  foul,  a  purge,  broth  diet,  and  warm  fomenta- 
tions will  do  good  ;  so  also  will  washing  out  the  mouth  with  a  tumbler 
of  hot  water  containing  a  teaspoonful  of  bicarbonate  of  soda  ;  leeching  ; 
an  incision  on  either  side  of  the  tooth,  down  to  bone ;  solution  of  tannin 
in  ether,  or  of  camphor  in  chloroform,  applied  on  a  very  small  plug  of 
cotton  wool  to  the  cavity. 

2.  Inflammation  of  the  dental  periosteum,  causing  the  teeth  to  rise 
in  their  sockets,  is  common  from  cold ;  and  necrosis  of  the  alveolus 
(p.  520)  begins  with  obstinate  toothache  from  periodontitis. 

3.  Irritable  gum. — The  gum  between  a  decayed  tooth  and  its 
neighbour  may  become  spongy  and  swollen,  and  excessively  sensitive, 
giving  rise  to  a  very  wearing  kind  of  toothache,  and  causing  excruciating 
pain  if  a  portion  of  the  food  happens  to  be  pressed  dc  wn  upon  it.  This 
may  be  relieved  by  an  incision  through  the  swollen  gum,  and  the  use  of 
tannin-gargle,  of  pellitory  chewed,  and  aperients. 

4.  Neuralgia  may  affect  the  dental  nerves  of  healthy  teeth  or  may 
be  excited  by  irritation  of  a  dental  filament.  It  occurs  paroxysmally 
(p.  403). 

5.  Thickening  of  the  fangs  of  teeth  is  usually  secondary  to  caries  ; 
but  may  arise  spontaneously  in  an  apparently  healthy  tooth  and  cause 
severe  neuralgia.  When  the  tooth  is  removed,  the  disease  often  spreads 
to  others  and  no  permanent  relief  may  be  obtained  till  all  the  teeth  of 
both  jaws  have  been  extracted. 

Extraction  of  teeth  is  an  operation  which  is  easily  performed  by 
any  one  who  has  the  proper  instruments,  and  uses  them  with  ordinary 
care ;  but  if  unskilfully  performed,  it  may  lead  to  very  serious  results 
-  and  much  suffering.    The  surgeon  should  study  well  the  construction  of 
[  the  instruments,  and  practise  with  them  on  the  dead  body  before  he  tries 
|  on  the  living. 
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1.  The  forceps  should  be  made  with  sharp  edges,  that  it  may  pass 
between  tooth  and  gum,  and  seize  the  tooth  by  its  neck,  close  to  the 
alveolus.  For  this  purpose,  also,  the  jaws  of  the  instrument  should  be 
made  to  incline  towards  each  other,  so  that  they  may  slip  up  and 


jaw.  Fig.  193.  Fig.  194. 


embrace  the  neck  of  the  tooth  accurately  when  the  handles  are  pressed 
together  ;  and  they  should  be  ground  to  fit  accurately  the  shape  of  each 
tooth.  For  this  the  surgeon  will  require  seven  sets  of  instruments:  — 
One  for  the  left  upper  molar  (Fig.  195),  and  another  for  the  right 


Fig.  195.  Fig.  1!  6.  Fig.  197. 


(Fig.  194),  because  of  the  peculiar  conformation  of  those  teeth;  one 
for  the  lower  molars  of  either  side  (Fig.  193),  one  for  any  single-fanged 
tooth  of  the  upper  jaw  (Fig.  197),  and  one  for  any  single-fanged  tooth  of 
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the  lower  jaw  (Fig.  196).  Stumps  in  the  upper  jaw  may  be  extracted 
with  the  instrument  Fig.  198,  and  those  in  the  lower  jaw  with  Fig.  199. 
The  instruments  depicted  were  devised  by  Mr.  Tomes,  and  were  made  by 
Evrard. 

In  extracting  teeth  with  forceps,  there  are  two  things  to  be  done — 
first  to  loosen  the  tooth,  and  then  to  pull  it  straight  out.  In  extracting 
the  incisors  and  canines  of  the 


upper  jaw,  they  may  first  be 
loosened  by  giving  them  a  gentle 
twist,  combined  with  a  slight 
rocking  motion,  and  then  they 
may  be  pulled  perpendicularly 
downwards  with  a  slight  incli- 
nation backwards.  The  incisors 
and  canines  of  the  lower  jaw 
are  to  be  loosened  by  giving 
them  a  firm  but  gentle  motion 
backwards  and  forwards,  and 
then  pulled  straight  up.  The 
bicuspids  and  molars  are  to  be 
loosened  by  moving  them  from 
side  to  side,  so  as  to  make  the 


alveolar  process  yield  a  little,       Fig.  198.  Fig.  199. 

and  then  pulled  perpendicularly 

upwards  or  downwards,  as  the  case  may  be.  '  Hawk's-bill '  forceps  are 
now  more  commonly  used  for  lower  molars.  The  operator  should  grasp 
the  forceps  firmly,  in  such  a  manner  that  it  may  move  altogether  with 
his  hand — but  yet  not  so  forcibly  as  to  run  the  risk  of  crushing  the 
tooth. 

2.  The  elevator  is  highly  prized  for  stumps  and  for  old  straggling 
teeth.  The  point  is  to  be  thrust  firmly  down  between  the  tooth  and  its 
socket ;  and  then,  by  bringing  the  instrument  into  a  horizontal  position, 
and  making  a  fulcrum  of  the  edge  of  the  alveolar  process  or  of  the 
adjoining  tooth,  or  of  the  operator's  fingers,  the  tooth  may  be  lifted 
out.    The  stump-forceps  are  easier  to  use  where  they  can  be  employed. 

Haemorrhage  after  extraction  of  teeth. — This  operation  may 
be  followed  by  dangerous  haemorrhage,  which  sometimes  comes  from  the 
dental  artery  at  the  bottom  of  the  socket— sometimes  from  the  gums, 
when  they  have  been  long  diseased.  All  clot  must  be  removed ;  syringe 
with  cold  water,  or  dry  and  mop  the  gum  with  a  bit  of  wool  in  weak 
solution  of  chloride  of  iron.  Should  this  not  answer,  plug  the  alveolus. 
Dry  the  cavity,  and  press  into  it,  so  as  to  come  into  contact  with  its  very 
bottom,  one  end  of  a  long  shred  of  lint,  which  may  be  steeped  in  solution 
of  chloride  of  iron,  and  force  in  the  remainder,  in  successive  portions, 
till  the  socket  is  filled  to  the  level  of  the  gum.  Then  place  a  compress 
on  the  part,  thick  enough  to  be  pressed  upon  by  the  antagonist  teeth, 
and  firmly  close  the  mouth  by  a  fourtail  bandage.  Instead  of  this  a  hot 
wire  may  be  passed  into  the  socket. 

Tartar  is  earthy  matter,  chiefly  carbonate  of  lime,  mixed  with 
epithelium  and  debris  of  animal  food  and  swarming  with  organisms, 
deposited  on  the  teeth  from  the  saliva.  It  is  most  abundant  on  the 
upper  molars  and  lower  incisors,  because  they  are  nearest  the  orifices  of 
the  salivary  ducts.  If  suffered  to  accumulate,  it  causes  inflammation 
and  absorption  of  the  gums,  and  gradual  loosening  of  the  teeth. 

Treatment. — Prevent  deposit  by  cleaning  the  teeth  twice  a  day 
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with  a  soft  tooth-powder  (precipitated  chalk)  and  a  little  soap,  and  by 
the  use  of  a  quill  toothpick.  The  hairs  of  the  toothbrush  should  be 
soft,  and  not  too  closely  set,  that  they  may  penetrate  the  better  between 
the  teeth. 

When  any  quantity  of  the  tartar  has  accumulated,  remove  it  with 
scaling  instruments.  Introduce  the  edge  or  point  of  the  instrument 
between  the  concretion  and  the  gum,  and  detach  the  former  in  flakes ; 
meanwhile  press  a  finger  or  thumb,  guarded  with  a  towel,  firmly  on  the 
cutting  edges  of  the  teeth,  that  they  may  not  be  loosened  by  the 
necessary  force.  Sometimes  a  bit  of  tartar  is  found  in  the  orifice  of  a 
salivary  duct,  causing  much  irritation.    It  may  easily  be  removed. 

Affections  of  the  Mouth,  Gums,  and  Tongue. 

Inflammation. — Acute  Stomatitis.  The  early  symptoms  are  sore- 
ness, redness,  heat,  swelling,  and  dryness  of  the  mouth,  the  two  latter  soon 
yielding  to  excessive  thin  secretion  with  some  subsidence  of  swelling. 
Heat  and  corrosives  killing  the  epithelium  produce  a  dead  white  surface 
at  first.  Then  the  spots  most  affected  become  very  red,  tender,  and 
smooth,  the  superficial  epithelium  being  cast — best  seen  on  the  rough 
tongue.  Next,  small  superficial  ulcers  appear,  most  commonly  upon  the 
gums,  and  may  increase  to  a  considerable  size  and  depth.  More  or  less 
salivation  is  usual. 

The  causes  are  numerous.  Scalds,  burns,  and  chemical  injuries  do 
not  usually  excite  more  than  the  first  degree,  which  soon  subsides.  In 
congenital  syphilis  stomatitis  is  common  and  is  usually  slight,  but 
Hutchinson  has  seen  ulceration  causing  necrosis  of  the  alveoli.  In 
acquired  syphilis  mucous  tubercles  are  very  common  at  the  angles  of  the 
mouth  and  small  ulcers  upon  the  cheeks  and  lips.  Thrush  is  a  slight 
stomatitis  excited  by  the  growth  of  the  oidium  albicans  in  the  epithelium, 
and  the  redness  of  inflammation  is  soon  mottled  by  curdlike  spots,  and 
then  concealed  by  a  membrane  formed  by  their  blending  ;  the  saliva 
is  always  acid.  It  may  extend  down  the  gullet,  and  sometimes  ap- 
pears on  the  vulva  and  lower  end  of  rectum ;  whether  it  occurs  in  the 
stomach  and  intestines  or  air-passages  seems  very  doubtful.  It  is  very 
common  in  infants,  especially  if  weakly  or  syphilitic  ;  in  older  patients 
it  usually  occurs  in  states  of  exhaustion  from  phthisis  or  acute  fevers, 
and  is  therefore  of  ill  omen.  Attend  to  the  general  health  and  apply 
mel  boracis,  solution  of  sulphurous  acid  or  other  antiseptic.  Mercury 
now  rarely  causes  more  than  spongy  gums  with  a  dark  red  line  along 
the  teeth,  cedematous  tongue,  foul  breath  and  salivation ;  but  among 
quicksilver  workers  extensive  ulceration  of  gums  and  cheeks  with  loss 
of  teeth,  and  even  necrosis  of  bone  may  still  be  seen.  Treat  by  chlorate 
of  potash  and  astringent  washes,  iodide  of  potash  in  small  doses, 
Turkish  baths,  and  nourishing  diet.  In  ulcerative  stomatitis  or  putrid 
sore  mouth  numerous  ulcers  form  on  gums,  cheeks,  and,  to  a  less  extent, 
on  palate  and  tongue,  after  2  or  3  days  of  slight  feverishness,  and  either 
die  away  in  7  to  14  days  or  become  chronic.  Over  any  large  ulcer 
the  cheek  will  be  swollen.  The  picture  is  like  that  of  severe  mercurial 
stomatitis  and  is  uncommon  after  puberty.  Chlorate  of  potash  internally 
and  locally  is  specific.  Erysipelas  rarely  spreads  to  the  mouth,  causing 
much  swelling.    Diphtheria  may  extend  from  the  fauces. 

Rarely,  chronic  stomatitis,  buccal  and  lingual  leiikopldkia  are  ex- 
cited by  minor  irritants — excessive  smoking,  chewing,  dram-drinking, 
hot  spices,  irritation  of  sharp  teeth  or  tooth-plates,  and  syphilis. 
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Psoriasis  and,  when  highly  developed,  ichthyosis  lingua  are  other  names 
of  this  disease  upon  the  tongue.  At  first,  red  smooth  areas  form,  the 
superficial  epithelium  being  east ;  but  after  a  time  epithelium  thickens, 
and  blue,  white  or  yellowish,  thin  but  rigid  patches  appear,  surrounded  by 
some  injection  so  long  as  they  are  increasing :  they  cause  no  pain,  but 
there  may  be  slight  ptyalism.  These  plaques  are  much  most  common 
in  men  (101  to  9),  and  on  the  tongue ;  then  on  the  cheeks,  lips,  and  palate, 
in  order.  They  may  appear  on  other  mucosa?,  as  the  vulva.  Such 
white  patches  are  common  in  early  syphilis,  but  they  disappear  under 
treatment,  in  the  course  of  weeks  or  months.  Cases,  however,  occur — 
and  to  them  the  name  '  leukoplakia '  is  more  especially  applied — in  which 
the  patches  are  extremely  chronic,  and  resistent  to  all  known  treatment. 
Their  causes  are  very  doubtful,  but  syphilis  and  smoking  seem  to  rank 
high  :  sometimes  psoriasis,  eczema,  or  ichthyosis  of  the  trunk  is  present. 
The  interest  of  these  cases  is  that  in  many  epithelioma  supervenes,  after 
an  average  duration  of  the  plaque,  in  29  cases,  of  about  14  years — 15 
months  to  40  years  being  the  extremes.  The  plaques  appeared  between 
16  and  69  (Barker  in  'Holmes's  System,'  vol.  ii.). 

Treatment. — Removal  of  the  cause  and  antisyphilitic  remedies  in 
suspicious  cases.  Barker  recommends  locally  a  wash  of  sod.  bicarb, 
(gr.  xx.  ad  Jj.)  used  often;  others  employ  hydr.  bichlor.  gr.  ss.,  or  ac. 
chromic,  gr.  j.  ad  Jj.  Caustics  should  not  be  used.  The  patient  should 
be  impressed  with  the  necessity  of  watching  the  patch  very  carefully 
and  of  showing  it  to  a  surgeon  upon  the  appearance  of  any  irritation, 
ulceration,  or  induration,  when  an  operation  should  at  once  be  under- 
taken. 

Cancrum  oris,  noma  or  water-canker,  is  a  gangrenous  affection 
of  the  cheeks  and  lips,  occurring  almost  exclusively  among  ill-fed,  dirty 
children  of  large  towns  ;  the  vulva  may  be  similarly  affected.  It  often 
follows  scarlatina  and  other  acute  fevers  or  exhausting  illnesses.  Lingard 
has  described  long  bacilli  as  the  probable  cause. 

Symptoms. — A  spot  on  the  inside  of  the  cheek,  usually  becomes 
livid,  and  the  cheek  swells  and  hardens  over  it :  quickly  an  ulcer  forms 
within  and  spreads,  its  base  being  covered  by  a  brown  or  ash-coloured 
slough,  sometimes  like  diphtheritic  membrane.  The  breath  becomes 
fcetid,  blood-stained  saliva  dribbles,  hardness  of  the  cheek  increases,  the 
skin  over  it  becomes  dull  red,  then  a  bloody  bulla  rises  centrally,  bursts, 
and  leaves  a  black  patch  of  gangrene  which  spreads  widely,  preceded  by 
a  broad  margin  of  inflammatory  infiltration.  In  the  worst  cases  it  is 
said  that  the  parts  around  remain  pale,  waxy,  and  little  swollen.  Within 
the  mouth,  gangrene  is  much  more  extensive  than  externally,  the  con- 
nective tissue  of  the  cheek  being  like  wet  chamois  leather  far  around  the 
perforation,  and  horribly  foetid  ;  large  portions  of  the  jaws  necrose  from 
destruction  of  the  soft  parts,  and  teeth  drop  out  in  numbers.  The  child 
dies  exhausted,  or  perhaps  one  should  say  poisoned  ;  there  is  little  or  no 
pain,  and  consciousness  is  retained  until  the  end,  when  stupor  often 
supervenes.  Fever  is  slight  or  moderate.  The  glands  are  not  swollen. 
Recovery  is  rare,  and  fearful  deformity  results  from  sloughing  and  scar- 
contraction. 

The  diagnosis  from  sloughing  mercurial  stomatitis  has  now  rarely 
to  be  made.  Noma  is  at  first  unilateral,  begins  almost  always  at  one 
spot,  is  circumscribed,  and  does  not  affect  the  tongue.  Mercurial  stoma- 
titis affects  the  whole  mouth. 

Treatment. — 1.  If  it  appears  possible  to  get  beyond  the  disease, 
anassthetise  the  child,  expose  the  gangrenous  focus — thoroughly  splitting 
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the  cheek  if  necessary — cut  slough  away  with  scissors  until  a  bleeding 
surface  is  everywhere  reached,  then  cauterise  this  deeply,  and  lastly 
soak  the  eschar  in  chloride  of  zinc  (p.  130)  or  1  in  500  perchloride  of 
mercury,  and  powder  it  with  iodoform.  A  hole  should  be  cut  in  the 
cheek  without  hesitation.  Afterwards  the  surface  may  be  dusted  daily 
with  iodoform  and  painted  every  2  hours  with  1  in  1000  sublimate  lotion. 
Apply  boracic  fomentations  externally.  Eepeat  the  operation  at  the  first 
sign  of  recurrence.  (2)  Eemove  the  child  from  its  unhealthy  surround- 
ings. Use  the  most  nutritious  diet  and  give  wine  freely.  Quinine  and 
mineral  acids  internally  are  recommended.   The  prognosis  is  very  bad. 

TTew  growths  commencing  in  the  floor  of  the  mouth  or  on  the 
inner  surface  of  cheeks  or  lips  are  rare :  warts  and  epithelioma  are  the 
commonest.    No  cheese-paring  operations  should  be  done  for  the  latter. 

Cysts  are  much  commoner.  Mucous  cysts  from  degeneration  and 
dilatation  of  a  mucous  gland  may  occur  at  any  part,  especially  on  the 
lips  ;  a  bit  should  be  excised.  Ranula  is  a  cyst  of  glairy  fluid  in  the  floor 
of  the  mouth  usually  on  one  side  of  the  frasnum  ;  it  may  sometimes  be 
due  to  dilatation  or  wound  of  Wharton's  duct  (Erichsen),  but  usually  this 
is  free,  and  the  pathology  is  then  doubtful.  When  ranula  has  existed 
long,  it  may  form  a  tumour  of  considerable  size,  pushing  the  tongue 
over  to  the  other  side,  or  upwards ;  interfering  seriously  with  speech, 
deglutition,  and  respiration  ;  not  allowing  the  mouth  to  be  closed,  pro- 
jecting under  the  jaw,  and  even  reaching  down  between  the  sterno- 
mastoid  muscle  and  trachea  to  the  clavicle  (Mayo,  '  Lancet,'  1847,  vol.  i. 
p.  667).  A  seton  may  be  passed  through  the  cyst,  or  a  piece  be  cut  from 
the  sac ;  or  a  V-flap  may  be  cut  in  the  wall,  and  its  apex  sewn  into  the 
interior  of  the  cyst  (Barker).  It  may  be  necessary  to  wipe  out  the 
interior  with  some  irritant,  after  which  submaxillary  cellulitis  may 
arise.  Dermoid  cysts  are  rarely  met  with  in  the  floor  of  the  mouth 
lying  in  the  mid-line  between  the  genioglossi ;  as  a  rule  they  do  not 
enlarge  till  adult  life.  A  grooved  needle  may  bring  away  a  little  cheesy 
epithelial  debris.  Incise  from  the  mouth  freely  in  the  mid-line  and  by 
drawing  on  the  wall,  and,  tearing  or  cutting  bands  of  connective  tissue, 
endeavour  to  pull  out  the  cyst :  this  failing,  dissect  out  from  below.  A 
bursa  between  the  genioglossi  and  geniohyoid ei  may  enlarge  ;  it  pro- 
jects most  in  the  neck,  but  should  be  incised  from  the  mouth  in  mid- 
line, and  a  tube  inserted  with  a  stitch'.  Hydatids  have  been  found  in 
the  tongue  ;  incise. 

Inflammatory  softening-  and  absorption  of  the  gums,  vulgarly 
called  scurvy,  generally  affects  middle-aged  or  elderly  people,  and  may 
be  a  consequence  of  the  accumulation  of  tartar,  or  of  severe  dyspepsia. 
The  gums  are  swollen,  spongy,  exceedingly  tender,  subject  to  constant 
aching  pain,  and  bleed  on  the  slightest  touch.  If  the  disease  proceeds 
they  separate  from  the  teeth  ;  the  alveoli  are  gradually  absorbed,  the 
teeth  loosen,  and  at  last  fall  out.  These  consequences  are  sometimes 
speedy,  and  are  attended  with  suppuration  in  the  alveoli ;  but  more 
frequently  they  are  slow,  the  teeth  dropping  out  one  by  one  in  the  course 
of  years. 

Treatment. — Cleanliness,  astringent  washes,  and  close  attention 
to  the  digestive  organs.  Free  scarifications  of  the  gums.  Nitric  acid 
and  bark  usually  acts  well. 

Hypertrophy  of  the  gums  is  rare,  and  appears  at  or  soon  after 
birth.  The  soft  parts  are  much  swollen,  lobulated,  firm,  and  but 
slightly  sensitive ;  the  teeth  are  more  or  less  covered  over.  #  The 
hypertrophy  often  begins  at  a  point  and  spreads  thence.    It  is  said  to- 
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start  from  the  periosteum  within  the  margin  of  alveoli,  and  conse- 
quently requires  for  its  cure  removal  not  only  of  the  soft  parts,  but  also 
of  the  edge  of  the  bone.  Mental  defect,  overgrowth  of  cutaneous 
epidermis  and  hair  have  generally  been  noted  in  these  cases. 

Polypus  of  the  gum  is  due  to  inflammatory  thickening  of  the 
septum  between  two  teeth,  and  is  usually  excited  by  caries.  The  latter 
must  be  treated  and  the  little  mass  removed. 

Warts  occur  on  the  gums,  especially  in  warty  subjects.  Barely,  the 
papillae  are  very  long  (villous).    Remove  freely. 

Epithelioma  commencing  on  the  gum  is  rare  and  ulcerates  early. 
Secondary  infiltration  is  common.  The  appearances  are  characteristic, 
and  free  removal  is  required. 

Waevus  may  affect  the  gum  alone  or  with  the  lip  and  cheek.  A 
young  woman  under  Heath  had  vascular  hypertrophy  of  the  gums  on 
one  side,  together  with  port-wine  stain  of  the  cheek  and  neck.  These 
growths  bleed  easily,  and  should  be  cut  away  and  the  bleeding  checked 
by  the  cautery. 

Epulis  means  simply  '  on  the  gum '  (iirl  ovAov),  and  to  it  should  be 
added  an  adjective  expressive  of  the  nature  of  the  tumour,  e.g.  myeloid. 
Practically  the  word  alone  has  come  to  signify  a  fibrous  or  sarcomatous 
growth,  usually  myeloid,  starting  from  the  periosteum  of  an  alveolus,  or 
from  the  soft  bone  around  it.  It  usually  appears  between  two  teeth  in 
close  relation  to  one,  which  is  the  more  displaced,  but  may  show  first  on 
the  labial  or  deep  surface  of  the  gum.  It  forms  a  hard  or  soft,  rounded,, 
irregular,  usually  sessile  tumour,  of  reddish  aspect,  covered  by  mucosa 
(Fig.  200) ;  it  may  grow  very  slowly  or  rapidly,  involving  much  of  the 
alveolus,  displacing  many  teeth  and  ulcerating  speedily.  These  growths 
should  all  be  removed  early  together  with  the  bone  whence  they  spring 
(see  p.  524),  those  of  rapid  growth  very  freely.    Quite  small  tumours 


Fig.  200.— An  epulis  which  had  lasted  many  years,  interfering 
with  mastication,  and  causing  great  emaciation. 

may  come  away  with  the  tooth  to  which  they  are  related.  The  prognosis 
after  fair  removal  of  fibrous  or  myeloid  epulis  is  good. 

Wounds  of  the  tongue  may  be  attended  with  severe  hasmorrhage, 
and  young  children  swallow  the  blood.   If  the  bleeding  orifice  cannot  be 
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ied,  pass  one  or  more  deep  sutures  with  curved  needles  to  close  the 
wound,  and  constrict  the  bleeding  vessel ;  or  the  cautery  may  be  applied. 

Children  sometimes  inflict  very  severe  bites  on  their  tongues,  almost 
biting  off  the  end ;  unless  bleeding,  leave  them  entirely  to  nature.  They 
rarely  require  sutures. 

Tongue-tie  means  congenital  shortness  of  the  fraanum  binding  the 
point  down  and  even  rendering  it  slightly  bifid.  It  is  much  more  often 
complained  of  than  present.  Let  the  child  lie  on  its  back,  the  head 
towards  the  surgeon ;  raise  the  tip  of  the  tongue  with  two  fingers,  make 
tense  the  fraenum,  and  snip  the  thin  white  band  through  with  blunt 
pointed  scissors,  cutting  towards  the  floor  of  the  mouth  to  avoid  the 
ranine  vessels.    The  fingers  easily  widen  the  gap. 

Xttakroglossia  is  an  enlargement  of  the  tongue  evident  at  or  within 
a  year  or  two  of  birth.  It  occurs  chiefly  in  cretins  and  imbeciles.  At 
birth  the  tongue  is  merely  rather  large,  if  anything  wrong  is  noticed. 
Sometimes  one  or  more  attacks  of  glossitis  seem  to  cause  the  enlargement. 
As  it  grows  it  protrudes  from  the  mouth,  more  or  less  constantly,  and 
its  epithelium  becomes  horny.  If  retracted,  great  fulness  of  the  floor 
of  the  mouth  results.  The  lower  teeth  and  alveoli  become  horizontal 
from  constant  pressure  ;  the  teeth  often  cause  ulcers  on  the  tongue,  and 
saliva  dribbles  away.  On  section  increase  of  the  fibrous  tissue,  chiefly 
in  the  mid-line  and  beneath  the  dorsal  mucosa,  is  found ;  and  some- 
times distinct  spaces— dilated  lymphatics — are  visible  here;  they  may 
even  form  translucent  pearls  on  the  under  surface.  The  swelling  is 
variously  regarded  as  due  to  a  cavernous  lymphangioma,  obstruction  of 
lymphatics,  or  chronic  interstitial  glossitis.  The  submaxillary  glands 
may  be  swollen  and  hard.  The  lips  may  be  similarly  affected  (makro- 
cheilia). 

Treatment. — Pressure  has  caused  but  little  benefit  and  is  hard  to 
apply.  Therefore,  in  any  marked  case,  excise  a  V-shaped  piece  with 
scissors  and  suture  the  wound.    Union  by  first  intention  is  common. 

Acute  and  chronic  superficial  glossitis  were  considered  under 
stomatitis,  and  the  importance  of  the  chronic  form,  '  leukoplakia 
lingualis,'  with  regard  to  epithelioma  was  pointed  out.  The  red  glazed 
tongue,  in  which  more  or  less  of  the  organ  is  smooth,  red,  and  shiny, 
and  perhaps  in  an  early  stage  of  glossitis  (p.  531),  is  similarly  dangerous. 

Acute  interstitial  glossitis  results  from  wounds,  wasp-stings, 
mercurialism,  and  rarely  in  the  course  of  specific  fevers  ;  often  the 
cause  is  obscure.  The  tongue  swells  rapidly  and  greatly,  and  becomes 
firm  from  inflammatory  effusion  into  its  substance,  is  deeply  impressed 
by  the  teeth,  and  perhaps  protrudes  from  the  mouth,  furred  and  livid,  or 
dry  and  brown.  It  causes  salivation  and  dyspnoea,  in  part  probably 
by  oedema  about  the  glottis,  and  there  is  often  a  good  deal  of  pain ; 
T.  100°-101°  Fahr.  An  abscess  may  form  in  the  base  and  must  be 
carefully  sought  for  with  a  finger,  a  symmetrical  swelling,  softness,  and 
perhaps  fluctuation  being  its  chief  signs.  Cases  have  proved  fatal,  in 
spite  of  active  treatment,  from  diffuse  suppuration,  sloughing,  or  pneu- 
monia. Evacuation  of  pus  at  once  arrests  the  swelling ;  if  no  pus  can 
be  found,  make  a  long  cut  into  the  submucous  tissue  on  either  side  of  the 
mid-line,  and  rinse  the  mouth  well  with  hot  boracic  lotion.  On  no  ac- 
count give  opium,  lest,  in  deep  sleep,  the  tongue  fall  back  on  the  glottis. 

Chronic  interstitial  glossitis  renders  the  tongue  very  hard 
without  producing  much  increase  in  size.    It  is  generally  syphilitic. 

Acute  abscess  may  form  in  the  tongue,  especially  the  base,  in 
acute  interstitial  glossitis  ;  sometimes  also  under  the  tongue.    Even  less 
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common  are  cases  of  chronic  abscess,  which  arise  without  obvious  cause 
and  are  certainly  recognisable  only  by  puncture.  They  feel  like  tense 
cysts  in  the  substance  of  the  organ. 

Ulcers  on  the  tongue  arise  from  many  causes  and  are  usually 
grouped  as  simple,  syphilitic,  and  tubercular. 

Simple  ulcers  are  chiefly  such  as  arise  from  injuries,  especially 
from  sharp  teeth,  bites,  &c. ;  and  with  them  must  be  placed  ulcers  in 
mercurial  and  ulcerative  stomatitis  (p.  530),  and  in  scurvy.  Aphthous 
ulcers  also,  which  occur  in  dyspeptic  subjects  as  small  white  or  grey 
based  spots  with  red  margins  about  the  tip,  edge,  and  under-surface  of 
the  tongue,  cause  smarting  pain,  especially  when  salt  touches  them. 
A  little  borax  soon  cures  an  ulcer,  but  their  recurrence  must  be  checked 
by  attention  to  the  digestion. 

Syphilitic  ulcers  are  of  three  kinds :  (1)  the  primary  sore  ;  (2) 
ulcers  due  to  the  breaking  down  of  superficial  patches  of  infiltration, 
corresponding  to  secondary  papules  upon  the  skin,  and  (3)  those  due  to 
breaking  down  of  a  gumma  in  the  substance  of  the  tongue. 

The  primary  sore  usually  occurs  under  30,  and  must  be  recognised 
by  its  general  characteristics  (p.  83),  and  by  the  onset  of  secondary 
symptoms. 

In  the  first  year  or  two  of  acquired  syphilis  the  tongue  is  so  com- 
monly affected  that  a  chronically  or  frequently  sore  tongue  is  one  of  the 
points  in  its  history ;  in  accepting  it,  however,  we  must  remember 
aphthae.  LeuTcoplakial  patches  are  the  result  of  the  mildest  irritation 
acting  continuously ;  mingled  with  these  come  smooth,  red,  slightly 
swollen  parts  where  the  surface-epithelium  is  gone  from  more  intense 
irritation  ;  and  next  superficial  ulcers  and  fissures  form,  usually  on  the 
dorsum  and  margins.  These  three  conditions,  separately  or  variously 
combined,  make  up  the  tongue  of  early  syphilis  :  there  may  be  but  a 
leukoplakial  patch  or  two,  or  the  whole  tongue  may  be  red,  or  the  red 
is  largely  mottled  with  ill-circumscribed  blue-white  patches,  dotted  with 
ulcers,  seamed  by  fissures,  or  puckered  by  scars.  Sometimes  these 
ulcers  erode  rather  deeply  ;  but  as  a  rule  their  scars  are  slight  and  all 
trace  of  the  early  syphilitic  lesions  is  commonly  lost.  The  above  lesions 
may  occur  at  any  period  of  syphilis  ;  there  is  no  induration  about  any 
of  them.  Typical  mucous  tubercles  are  not  common,  but  they  do  occur 
in  both  the  congenital  and  acquired  forms. 

The  Gummatous  ulcer  begins  as  an  indefinite  soft  swelling  in  the 
body  of  the  tongue,  over  which  the  mucosa  is  somewhat  raised,  and 
becomes  red  and  smooth  ;  then  the  swelling  bursts  upon  the  dorsum,  and 
a  deep,  ragged,  soft-edged  cavity,  which  gapes  with  certain  movements  of 
the  tongue,  is  left  after  escape  of  the  slough.  Without  treatment,  heal- 
ing may  be  very  slow  ;  and  it  seems  certain  that  the  walls  may  indurate 
and  epithelioma  supervene  upon  a  typical  gumma.  After  healing,  a 
soft,  puckered  scar  marks  the  sight  of  the  ulcer. 

Treatment. — That  of  syphilis  in  general,  and  locally  blackwash, 
lotio  hydr.  bichlor.  or  bicyanidi  (gr.  ij.  ad  3j.),or  a  powder  of  gum  acacia 
and  hyd.  c.  cret.  (aa)  with  iodoform  3j-  ad  jj.  Mercurial  fumigation  of 
the  mouth  is  useful  in  very  obstinate  cases.  For  obstinate  leukoplakia, 
see  p.  531. 

Tubercular  ulcers  have  been  generally  recognised  only  of  late 
years.  Occasionally,  they  seem  to  be  the  primary  manifestation,  but 
usually  they  occur  subsequently  to  obvious  tubercle  of  lung  or  larynx. 
They  are  much  commoner  in  men  than  in  women,  probably  occur  at  all 
ages,  and  usually  appear  upon  the  edge  or  near  the  tip,  next  upon  the 
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dorsum,  and  least  often  on  the  under  surface.  There  may  be  but  one 
ulcer,  or  several  may  form  round  the  first.  They  begin  either  as  a  red 
pimple  or  small  submucous  nodule  which  ulcerates  and  exposes  a  greyish 
or  yellowish  slough,  through  which,  when  spread  is  slow  or  absent,  pale 
granulations  project.  If  spread  is  rapid  there  is  little  or  no  induration, 
but  usually  extension  is  slow,  and  the  thick,  firm,  elevated  edge  of  the 
tubercular  ulcer  develops ;  sometimes  it  is  undermined  ;  the  floor  is 
rarely  sunk  more  than  a  quarter  of  an  inch.  The  ulcer  may  be  exten- 
sive, but  is  usually  well  under  a  square  inch.  The  palate  may  be  simul- 
taneously affected,  especially  with  dorsal  sores.  The  symptoms  are 
irritation  and  soreness,  usually  not  amounting  to  pain,  and,  perhaps, 
ptyalism ;  the  lymphatic  glands  do  not  enlarge  until  quite  late,  if  at  all, 
and  then  are  said  not  to  feel  hard.  Microscopically  the  edge  and  base 
consist  of  inflammatory  infiltration,  containing  usually  distinct  grey 
granulations,  and  often  numerous  tubercle-bacilli ;  by  degeneration  of  the 
granulations  ulceration  spreads.    ('  Trans.  Path.  Soc.,'  1883-84-85.) 

Treatment. — When  the  patient  is  dying  of  phthisis  or  laryngitis, 
and  suffering  little  inconvenience,  do  nothing  operative.  When  the  ulcer 
seems  primary,  it  should  be  destroyed  by  the  sharp  spoon  and  cautery, 
or  excised  with  a  wedge  of  tongue  substance,  the  wound  being  sutured. 

New  growths. — Fibroma,  lipoma,  and  enchonctroma  are  all  very 
rare  in  the  substance  of  the  tongue ;  they  would  shell  out.  Fibroma 
may  form  a  pedunculated  mass.    Sarcoma  is  equally  rare. 

Ncevi  may  occur  anywhere,  on  the  surface  or  deeply ;  they  are  un- 
common and  cause  inconvenience  by  their  size  and  danger  by  bleeding. 
Treat  as  usual  (p.  382  et  seq.).    Warts  occur. 

epithelioma  of  the  tongue  is  one  of  the  most  terrible  of  cancers, 
being  usually  very  painful,  and  rapidly  fatal.  It  is  of  the  squamous 
form.  A  sharp  tooth,  irritation  of  a  pipe  or  tooth-plate  and  the  like  are 
regarded  as  causes  ;  the  disease  may  supervene  upon  leukoplakia,  glazed 
red  tongue,  simple  warts,  or  gumma.  It  is  commoner  in  some  districts 
than  in  others.  It  is  much  commoner  in  men  and  between  the  ages  of 
45  and  55  ;  but  may  be  met  with  at  any  age  after  26.  The  edge  is  its  seat, 
but  no  part  is  immune.  When  not  preceded  by  one  of  the  above  con- 
ditions, a  hard  pimple  or  fissure  forms  and  quickly  ulcerates,  whilst 
induration  extends  into  the  tissues,  binding  the  tongue  to  the  floor  of  the 
mouth  and  jaw.  The  edges  are  hard  and  irregular,  the  base  is  sloughy, 
but  where  clean,  presents  epithelial  granulations  and  looks  warty ;  there 
is  widespread  surrounding  induration  :  pain,  local  and  radiating  over  the 
branches  of  the  fifth  is  usual,  and  not  uncommonly  there  is  aching  in  the 
occipital  region ;  ptyalism  is  constant ;  difficulty  in  taking  food  may  be 
extreme.  The  submaxillary  glands,  and  those  at  the  base  of  the  carotid 
triangle,  are  early  involved.  The  sputa  are  often  bloody,  and  rarely  pro- 
fuse haemorrhage  may  occur. 

The  diagnosis  in  early  stages  may  be  very  difficult.  From  a  simple 
wart,  induration  at  the  base  is  the  distinctive  point ;  but  a  wart  develop- 
ing in  mid-  life,  or  even  persisting,  should  certainly  be  removed  by  a  free 
snip  with  curved  scissors.  From  a  chronic  gummatous  ulcer  with 
hardening  e  dges  the  diagnosis  may  be  impossible;  a  bit  should  be  excised 
and  examin  ed  without  delay.  From  a  primary  sore  also  there  may  be 
much  difficulty;  if  mercury  does  not  act  quickly,  examine  a  bit ;  the 
sore  usual  ly  occurs  before,  the  cancer  after,  30.  From  a  simple  ulcer,  in- 
durated fr  om  constant  irritation  of  a  sharp  tooth,  the  amount  of  harden- 
ing in  pro  portion  to  its  duration,  the  character  of  the  surface,  and  rapid 
Lnprovem  ent  after  removal  of  the  tooth  must  be  relied  upon. 
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Treatment  may  be  curative  or  palliative.  The  sole  hope  of  cure 
lies  in  complete  removal  of  the  disease.  This  can  be  effected  only  by 
■early  and  very  free  operation,  dealing  with  the  nearest  lymphatic  glands 
in  all  cases,  whether  or  not  these  can  be  felt  enlarged.  They  are  not 
easy  to  discover  at  first,  as  they  lie  between  the  jaw  and  the  submaxillary 
salivary  gland,  and  even  in  the  substance  of  the  sublingual ;  the  glands 
at  the  base  of  the  carotid  triangle  are  also  often  affected  in  tongue  cases, 
•even  before  the  submaxillary.  Naturally,  one  feels  much  more  hopeful 
in  attacking  disease  which  appears  limited  to  the  tongue  than  that 
which  extends  to  the  floor  of  the  mouth,  tonsils,  palatine  arches,  palate, 
or  jaw,  and  which  is  accompanied  by  swollen,  more  or  less  fixed  glands. 
But  if  any  operation  is  to  be  curative  it  must  be  planned  and  carried  out 
in  the  above-expressed  belief. 

It  has  been  acted  upon  much  more  conscientiously  in  Germany  than 
in  England ;  yet  of  170  cases,  including  the  best  German  statistics,  only 
17  were  alive  and  healthy  after  periods  of  1  year  and  upwards,  and  only 
42  such  cases  could  be  found  recorded  (Barker,  in  '  Holmes's  System,'  vol. 
ii.).  This  point  does  come  out,  however — that  those  surgeons  who  always 
perform  radical  operations  show  the  best  results ;  for  the  actual  mor- 
tality from  these  operations  with  scientific  after-treatment  has  scarcely 
been  greater  than  that  from  milder  septic  measures. 

In  cases  of  cancer  apparently  limited  to  the  edge  of  the  tongue, 
many  think  it  sufficient  to  remove  half  the  tongue  and  leave  the  glands 
alone ;  yet  these  are  the  very  cases  wanted  for  radical  treatment,  and 
recurrence  and  early  death  are  almost  constant  under  any  other.  With 
regard  to  preservation  of  half  the  tongue,  it  seems  to  be  of  little  value 
for  speech  or  feeding;  and  the  addition  of  an  incision  below  the  jaw  for 
the  removal  of  glands,  which  may  be  used  for  preliminary  ligature  of 
the  lingual  artery,  seems  to  have  but  little  effect  upon  mortality. 

In  operating  upon  the  tongue,  haemorrhage  and  danger  of  asphyxia 
from  blood  constitute  the  chief  difficulties ;  there  may  be  great  difficulty 
in  reaching  diseased  parts,  or  these  may  closely  approach  very  im- 
portant structures. 

There  are  many  ways  of  preventing  haemorrhage  and  consequent 
•asphyxia.  A  good  light,  a  good  gag  that  will  not  slip,  and  a  thread 
through  the  tip  of  the  tongue  (or  through  either  side  when  half  is  to  be 
Temoved),  by  which  it  can  be  drawn  forwards,  are  very  important. 

Strangulation  of  parts  is  now  never  employed,  and  the  mortality 
after  the  galvanic  ecraseur  or  other  cautery  is  high  *rom  septic  disease 
and  secondary  haemorrhage  on  separation  of  the  putrid  eschar.  The 
wire-e'craseur  leaves  a  less  sloughy  surface ;  but  neither  this  nor  the 
galvanic  is  a  guarantee  against  bleeding.  The  former  constantly  drags 
out  in  its  loop  the  untorn  vessels,  and  these  must  be  tied  before  being 
cut.  Whitehead  has  shown  that  a  tongue-wound  may  be  kept  almost 
dry  if  it  is  made  by  successive  short  snips  with  the  scissors ;  many 
vessels  do  not  then  bleed — even  the  lingual  may  not ;  but  any  vessel 
which  does  not  stop  bleeding  after  a  few  moments''  pressure  must  be 
twisted  or  tied  (with  some  of  the  surrounding  tissue  on  account  of  the 
softness  of  the  part)  before  going  on.  Trouble  arises  only  from  venous 
bleeding,  often  caused  by  blueness  from  the  anaesthetic.  A  sudden  gush 
of  blood  covering  the  surface  of  the  wound  may  be  at  once  controlled  by 
passing  a  finger  well  behind  the  root  of  the  tongue,  on  the  bleeding  side, 
and  pressing  it  forwards  and  against  the  opposite  side  of  the  jaio  (C. 
Heath).  Bleeding  may  be  absolutely  prevented  by  passing  a  loop  of 
whip-cord  from  just  above  the  hyoid  in  the  mid-line  to  just  in  front  of 
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the  epiglottis,  drawing  the  loop  into  the  mouth  and  dividing  it ;  passing 
the  well-curved  needle  through  the  neck  into  the  glosso-epiglottid  pouch, 
a  little  above  the  corner  of  the  hyoid,  on  either  side,  and  withdrawing  it 
threaded  ;  then  tie  the  ligature  pretty  tightly  upon  each  half.  The 
parts  pierced  are  very  thin,  and  the  needle  on  entering  the  mouth  should 
be  received  by  a  finger-point  in  front  of  the  epiglottis  (J.  Lloyd,  Lancet,. 
January  23,  1886).  If  the  lateral  puncture  goes  too  close  to  the  cornu, 
it  will  be  below  the  lingual,  if  too  high  up  it  may  go  through  the  facial 
vein,  if  too  far  back  through  the  external  carotid.  A  better  fastening 
than  a  knot  could  easily  be  devised.  Lastly,  a  preliminary  tracheotomy 
may  be  done  and  the  pharynx  plugged ;  this  does  not  add  much  to  the 
danger  of  the  operation  apparently,  but  opinions  differ  greatly  as  to  its 
advisability. 

Treatment  of  wound. — If  the  operation  is  borne,  the  chief  dangers 
are  septic  broncho-pneumonia,  septicaemia,  and  pyaemia;  secondary 
haemorrhage  is  now  rare.  These  have  been  met  in  Germany  by  attempts 
to  obtain  asepsis  ;  and  Barker  and  Kocher  simultaneously  suggested 
allowing  the  patient  to  continue  breathing  through  a  preliminary 
tracheotomy  wound  until  the  mouth  was  healing  well.  The  best 
antiseptic  for  the  mouth  seems  to  be  iodoform,  Wolfler  having  found 
that  its  admixture  with  septic  fluids  prevented  them  from  exciting 
broncho-pneumonia  when  injected  into  the  tracheae  of  rabbits.  This  is 
usually  dusted  on  the  surface  daily  ;  but  Billroth  and  Wolfler  pack  the 
wound  closely  with  an  iodoform  gauze  which  adheres  to  it  for  6-8 
days,  and  the  patient  can  take  food  over  the  solid  cake.  Chloride  of 
zinc  might  be  first  applied.  An  antiseptic  dressing  covers  any  skin- 
wound. 

After-treatment. — There  is  always  slight  oozing  for  a  few  hours. 
In  case  of  haemorrhage  or  asphyxia  a  ligature  should  be  kept  through  the 
stump  of  the  tongue  in  all  cases  in  which  the  genioglossi  are  cut  from 
the  jaw.  The  patient  is  best  kept  on  one  side.  In  septic  cases  or  those 
dusted  with  iodoform,  the  patient  should  not  swallow  food,  mingled  with 
discharge  and  iodoform,  but  should  be  fed  by  rectum,  or  with  a  soft 
rubber  tube  passed  half-way  down  the  gullet,  until  the  wound  is 
granulating.  The  patient  should  be  encouraged  to  spit  out  the  ropy 
saliva  which  is  usually  freely  secreted  at  first ;  and  if  a  mouth -wash  is 
required,  Condy's  fluid  diluted  is  the  best.  The  patient  must  write  and 
not  talk. 

Operations  for  removal  of  the  whole  or  part  of  the  tongue. 
(1)  Through  the  mouth.  Removal  of  half  tongue  by  ecraseur. 
(M.  Baker.) — Pass  a  thread  through  each  half,  make  the  tongue  tense 
by  them  and  score  it  deeply  with  a  scalpel  in  the  mid-line,  dividing 
it  completely  in  front  of  fraenum ;  then  with  the  thumbs  tear  the  two 
halves  asunder  sufficiently.  With  scissors  snip  the  mucosa  and  muscles 
close  to  the  jaw  on  the  diseased  side,  pulling  on  the  ligature,  until  well 
behind  the  growth ;  pass  one  or  two  needles  through  the  organ  here,  slip 
a  wire  or  stout  whip-cord  loop  round  behind  them  and  cut  through. 
The  whole  tongue  may  be  similarly  removed  without  splitting  the  organ. 
In  difficult  cases,  with  disease  far  back,  Baker  splits  the  cheek  from  the 
angle  of  the  mouth  to  the  masseter.  He  records  40  cases  with  5  deaths, 
1  being  from  diphtheria  (Butlin,  'Diseases  of  the  Tongue,'  p.  363). 

Whitehead's  method  of  removing  the  whole  tongue.—  Draw  the  tongue 
forwards  and  upwards  and  snip  through  the  mucosa  all  round  close  to 
the  jaw  and  the  anterior  pillars  of  the  fauces  ;  next  snip  through  the 
muscles  on  a  level  with  the  lower  edge  of  the  jaw  back  to  the  epiglottis,. 
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at  once  stopping  any  bleeding  that  may  occur  (p.  537).  Whitehead 
records  58  cases  with  9  deaths  (Butlin). 

For  removal  of  glands,  a  preliminary  operation  in  the  neck  must  be 
undertaken. 

2.  Division  of  the  jaw. — S&dilloVs  operation. — Incise  through  the 
mid-line  of  the  lip  and  down  to  the  hyoid ;  then  bore  a  hole  through  the 
jaw  on  either  side  of  the  mid-line  and  place  a  plug  in  each  ;  next  divide 
the  jaw  at  the  symphysis ;  divide  the  insertions  of  the  genioglossi  and 
the  mucosa  on  either  side  ;  draw  the  tongue  forward  and  divide  its  base 
with  ecraseur,  scissors,  or  knife,  dividing  one  half  before  the  other. 
Bring  the  jaw  together  by  wire  through  the  drilled  holes,  the  soft  parts 
by  sutures,  and  drain  in  front  of  the  hyoid. 

The  mortality  is  very  high  after  this  operation,  which  seems  to  be 
required  only  where  the  symphysis  is  involved  and  requires  removal. 
Access  to  glands,  except  submental,  is  not  afforded. 

When  the  body  of  the  jaw  is  infiltrated  at  a  spot  away  from  the 
mid-line,  the  soft  parts  may  sometimes  be  split  in  the  mid-line  and  a 
flap  reflected  to  allow  the  removal  of  sufficient  bone ;  again,  it  may  be 
more  convenient  to  divide  them  from  the  angle  of  the  mouth,  but  this 
leaves  an  ugly  scar. 

3.  By  incisions  below  the  jaw. — RegnoWs  operation. — An  inci- 
sion is  made  below  the  arch  of  the  jaw  from  one  facial  artery  to  the  other, 
and  the  flap  bisected  by  a  cut  from  the  symphysis  to  the  hyoid,  the 
flaps  are  reflected,  the  digastrics  and  mylohyoids,  geniohyoids,  and 
genioglossi  detached  from  the  jaw,  the  mucosa  divided  along  the  whole 
length  of  the  wound.  The  tongue  is  drawn  out  on  to  the  neck  by  a 
thread  through  its  tip  and  removed  where  desired.  The  flaps  are 
sewn  together  and  drained  in  front  of  the  hyoid.  Access  to  the  glands 
is  not  given. 

The  submental  method  has  undergone  many  modifications.  Thus 
Billroth  omits  the  median  cut,  prolongs  the  semilunar  one  backwards, 
ties  one  or  both  Unguals,  and  extirpates  glands  before  opening  the  mouth. 
Kocher'' s  operation  is  the  most  radical  yet  introduced.  A  preliminary 
tracheotomy  is  performed  and  the  pharynx  plugged  with  a  carbolised 
sponge  on  a  string.  Kocher  operates  under  the  spray,  but  this  is  doubt- 
fully beneficial.  Cut  on  to  the  anterior  edge  of  the  sterno-mastoid  from 
the  mastoid  to  the  level  of  the  hyoid,  then  forwards  horizontally  to  the 
union  of  cornu  and  body,  and  up  along  the  digastric  to  the  jaw.  Baise 
the  flap,  tie  and  cut  the  facial  vein,  and  go  on  as  for  ligature  of  the 
lingual  behind  the  hyoglossus.  During  this,  tie  the  facial  artery,  remove 
the  3  or  4  glands  between  the  submaxillary  and  the  jaw,  and  also  the 
submaxillary  and  sublingual  glands,  and  if  the  whole  tongue  is  removed 
Kocher  ties  the  lingual  on  the  far  side  ;  all  connective  tissue  back  to  the 
carotid  sheath  is  to  be  dissected  away,  and  the  upper  glands  upon  the 
sheath  should  be  removed.  The  mylohyoid  and  mucosa  are  now  opened 
freely  and  as  much  of  the  tongue  as  may  be  necessary  removed,  partly 
through  the  mouth  partly  through  the  wound.  Should  there  be  reason 
to  suspect  glandular  infection  upon  both  sides,  this  operation  must  be 
bilateral.  No  sutures  are  used.  The  wound  and  pharynx  are  packed 
with  gauze  in  carbolic  lotion  1  in  20,  and  drained  into  an  antiseptic 
dressing — all  changed  twice  daily.  Bespiration  goes  on  through  the  tra- 
cheotomy tube  for  several  days,  and  the  patient  is  fed  by  a  stomach  tube 
at  the  dressings  and  by  rectum. 

Of  14  cases  1  died  from  secondary  haemorrhage  from  the  tracheotomy 
wound ;  in  8  the  disease  recurred  ;  1  died  a  year  after  the  operation 
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from  pneumonia,  and  4  were  well  after  14  months,  5,  5,  and  6£  years 
('  Deutsch.  Zeitsch.  f.  Chir.,'  Bd.  xiii.,  1880,  p.  147). 

These  are  by  far  the  best  results  yet  obtained.  The  most  perfect 
access  to  glands  is  given,  the  tongue  at  its  base  and  one  side  of  the  floor 
of  the  mouth  can  be  removed,  and,  by  dividing  the  flap,  parts  of  the  jaw 
can  be  taken  away. 

Choice  of  operation. — Whitehead's  method  appears  to  be  the 
best  when  it  is  not  intended  to  remove  glands  and  the  floor  of  the  mouth 
is  not  affected  ;  under  other  circumstances  Kocher's,  modified  to  suit 
the  case,  is  to  be  preferred.  The  surgeon  must  decide  for  himself 
whether  or  not  to  do  a  preliminary  tracheotomy,  and  how  he  will  treat 
the  wound.  There  are  obvious  objections  to  the  frequent  carbolic 
dressing. 

Palliative  treatment. — Eemoval  of  a  painful  tongue  is  justified, 
even  though  it  is  certain  that  glands  must  be  left ;  relative  euthanasia, 
or  a  period  of  ease,  may  thus  be  secured.  In  other  cases  the  lingual 
nerve  may  be  divided  (p.  405)  ;  it  should  be  hooked  up,  and  half  an  inch 
cut  out  to  prevent  reunion.  Morphia,  when  it  does  not  disagree,  may 
be  used  freely. 

Hemorrhage  from  a  cancer  must  be  checked  by  local  treatment — 
pressure,  styptic,  cautery — if  possible.  Ligature  of  the  lingual  is  the 
next  best  remedy  ;  and,  if  this  is  impossible  on  account  of  large  matted 
glands,  the  common  carotid  must  be  tied. 

Diseases  of  the  Salivary  Glands. 

Inflammation  affects  the  parotid  most  commonly,  then  the  submax- 
illary, and  least  often  the  sublingual. 

Acute  inflammation  is  usually  a  symptom  of  a  febrile,  infective 
disease— mumps.  As  a  rule  one  parotid  first  forms  a  doughy,  tender, 
aching  swelling,  of  characteristic  shape ;  and  later,  often  as  the  first  is 
subsiding,  the  other  gland  swells  and  runs  a  similar  course.  Suppura- 
tion is  very  rare.  The  submaxillary  alone  may  be  affected,  and  the 
swelling  may  be  very  slight  and  painless.  Surgically,  the  disease  is 
interesting  as  a  cause  of  so-called  '  metastatic  '  orchitis,  which  often 
leads  to  atrophy  of  the  testis,  and  of  ovaritis,  about  which  much  less  is 
known.  There  are  many  lymphatic  glands  on  and  in  the  substance  of 
the  parotid,  which,  when  they  enlarge  rapidly,  produce  a  swelling  shaped 
like  the  gland  ;  in  parotitis,  however,  the  socia  parotidis  upon  the 
masseter  is  almost  always  to  be  felt — not  so  in  glandular  swellings. 

Other  occasional  causes  are :  Passage  up  duct  of  a  foreign  body, 
mercurialism,  many  infective  diseases,  e.g.,  pyaemia,  scarlatina,  typhoid, 
pneumonia,  and  rarely  tuberculosis  and  congenital  syphilis.  Very  often 
these  cases  end  in  abscess,  which  may  open  after  a  long  time  into  the 
mouth,  on  the  face,  or  into  the  ext.  meatus,  for  the  gland  is  enclosed 
in  strong  fascia.  A  salivary  fistula  may  remain.  Cellulitis  of  the  neck, 
wide  burrowing,  destruction  of  the  gland,  necrosis  of  bone,  or  death  from 
pyaemia,  may  result. 

The  treatment  of  parotitis  is  that  of  any  inflammation.  Pus  is 
hard  to  discover  deep  beneath  cedematous  cheek  and  parotid  fascia; 
but  it  should  be  evacuated  as  soon  as  possible. 

Chronic  interstitial  parotitis  usually  follows  on  the  acute. 
Oases  of  chronic  enlargement  of  the  glands  soon  after  birth  are  pro- 
bably syphilitic. 

New  growths. — A  mixed  tumour  is  characteristic  of  the  parotid. 
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It  consists  of  fibrous,  mucous,  cartilaginous,  sarcomatous,  and  glandular 
tissue — all  or  some — variously  combined,  and  usually  forms  a  circum- 
scribed rounded  growth,  movable  over  deep  parts  and  projecting 
externally;  rarely  it  is  diffuse.  Mucous  cysts  may  form.  The  sub- 
maxillary is  much  less  often  affected.  The  circumscribed  growths 
shell  out  easily ;  the  incision'may  usually  be  vertical,  as  they  lie  over 
the  facial  nerve,  but  great  care  should  always  be  exercised  in  dealing 
with  the  deep  parts  of  the  tumour.  It  may  be  impossible  to  avoid 
dividing  some  of,  or  all,  the  facial ;  so  the  patient  should  be  warned. 
Local  recurrence  is  common,  but  not  general.  The  diffuse  simple  growths 
are  usually  best  let  alone. 

Tumours  of  single  tissues — fibroma,  chondroma,  sarcoma,  and  cancer 
— are  very  rare,  but  lymphoma  of  the  glands  in  this  region  is  fairly 
common.  Sarcoma  occurs  chiefly  as  fibro-sarcoma,  usually  encapsuled. 
Cancer  is  of  the  acinous  variety. 

In  cases  of  malignant  growth  the  parotid  has  in  a  few  cases  been 
carefully  dissected  out,  the  structures  passing  through  it  being  cut.  The 
prognosis  is  bad. 

Calculi  (salivary)  of  phosphate  and  carbonate  of  lime  sometimes 
form  in  the  ducts  of  Steno  and  Wharton.  They  must  be  removed  by 
incision  through  the  mucosa. 

Diseases  of  the  Fauces,  Tonsils,  and  Soft  Palate. 

Acute  tonsillitis.— Causes; — There  may  be  no  obvious  cause  ; 
again,  cold  and  wet.  When  several  cases  occur  in  a  house,  look  for 
an  escape  of  sewer-gas  ;  hospital  atmosphere  is  often  to  blame.  Early 
syphilis  and  scarlatina  are  common  causes.  Acute  tonsillitis  occurs 
chiefly  in  children,  and  is  often  recurrent. 

Symptoms. — Sudden  onset  with  T.  102°-105°,  chills,  and  often 
rigors,  accompanied  by  all  the  symptoms  of  fever  (p.  27),  and  by  soreness 
of  the  throat  increasing  rapidly,  until  swallowing  may  be  impossible. 
The  soft  palate,  palatine  arches,  and  especially  the  tonsils,  are  bright  red 
and  swollen  ;  often  dotted  with  white  spots  of  follicular  secretion  ;  tongue 
foul,  bowels  confined  ;  glands  at  the  angle  of  the  jaw  are  enlarged  and 
tender.  The  tonsils,  uvula,  and  palatine  arches  may  almost  close  the 
fauces.    The  surfaces  may  ulcerate  or  slough  superficially. 

Often  an  abscess  forms  (Quinsy)  in  one  tonsil,  which  is  chiefly 
affected  from  the  first,  and  becomes  much  swollen,  very  red,  and  tense- 
looking,  yet  soft  to  touch ;  it  rises  up  behind  the  palate  and  its  anterior 
pillar.  Sometimes  an  abscess  forms  in  the  soft  palate  or  outside  the 
tonsil.  (Edema  glottidis  and  diffuse  cellulitis  in  the  neck  are  serious 
and  fortunately  rare  complications. 

Treatment. — First,  give  a  sharp  purge;  aconite  tnj.,  every  half 
hour  till  the  pulse  is  affected,  may  relieve.  Order  either  fomentation  of 
the  neck  and  inhalation  of  steam,  or  a  cold  compress  and  constant 
sucking  of  ice.  Gargles  (F.  201)  should  be  frequently  used.  If  abscess 
is  suspected,  at  once  push  a  Paget's  knife  into  the  tonsil  and  cut  in 
towards  the  mid-line  ;  evacuation  of  pus  here  or  elsewhere  gives  im- 
mediate relief.  The  pus  is  usually  foetid.  The  patient  is  often  left 
weak  and  anemic. 

Chronic  enlargement  of  the  tonsils  is  a  frequent  sequel  of 
repeated  or  chronic  catarrh  in  scrofulous  children.  The  parts  are  usually 
pale,  pitted,  and  scarred,  but  are  liable  to  frequent  subacute  inflammation ; 
deglutition  is  impeded,  the  voice  is  husky  or  hoarse,  the  respiration  noisy 
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and  laborious,  especially  during  sleep  ;  the  diseased  state  is  liable  to,  be 
continued  into  the  Eustachian  tube,  causing  throat-deafness,  and  to  lead 
to  impairment  of  the  delicate  structures  in  the  tympanic  cavity.  Suffo- 
cation even  has  been  caused  by  viscid  mucus  entangled  between  the 
swollen  glands. 

Treatment. — Tonics,  especially  the  iodide  of  iron,  bark,  cod-liver 
oil,  and  sea-air.  Contraction  must  be  promoted  by  astringent  gargles 
(F.  203  et  seq.),  and  by  swabbing  the  throat  once  a  day  with  arg.  nit. 
gr.  xx.,  aq.  dest.  or  liq.  iodi ;  or,  more  often,  with  glycerin  of  tannin 
or  liq.  ferri  perchlor.  and  glycerin  (aa). 

Inhalation  of  vapour  is  of  great  efficacy  when  the  mucous  membrane 
of  the  fauces  and  tonsils  is  flabby  and  swollen  ;  as  well  as  in  catarrhal 
rhinorrhcea,  in  throat-deafness,  and  in  coughs  attended  with  copious  ex- 
pectoration. To  inhale  effectually,  put  a  pint  of  boiling  water  in  a  jug, 
add  to  it  any  desired  drug,  put  the  mouth  close  to  the  jug  and  cover 
both  jug  and  head  closely  with  a  towel.  Siegel's  spray  played  into  the 
mouth  is  better ;  but  to  apply  remedies  to  the  naso-pharynx  and 
posterior  nares  or  to  the  glottis  a  hand-spray  with  a  long  curved  nozzle 
should  be  used. 

The  most  efficient  vapours  are  evolved  from  hot  water  to  which 
■tnxxx.  ad  5j.  of  creasote,  or  of  tincture  of  iodine  or  of  benzoin,  have 
been  added. 

Usually,  when  hypertrophy  is  well-established,  time  is  only  wasted 
in  the  above  treatment.  The  child's  face  acquires  quite  a  characteristic 
appearance ;  the  chest  often  becomes  deformed,  especially  if  rickets 
coexists— the  lower  parts  sinking  in  because  of  the  obstruction  in 
the  fauces  to  entry  of  air ;  and  deafness  makes  the  child  backward 
and  dull.  The  tonsils  should  therefore  be  excised  after  a  short  unsuc- 
cessful trial  of  the  above  remedies.  The  child  faces  the  light  with  the 
head  thrown  somewhat  back  and  resting  in  the  hollow  of  the  nurse's 
shoulder.  The  surgeon  standing  behind,  bends  over  and  seizes  the  right 
tonsil  with  hooked  forceps,  and  then  shaves  off  a  slice  with  a  curved 
probe-pointed  bistoury,  cutting  upwards  parallel  to  the  pillars  of  the 
fauces.  The  left  tonsil  is  at  once  similarly  treated,  the  surgeon  standing 
in  front.  The  nearest  half  of  the  blade  should  be  wrapped  in  strapping 
to  prevent  the  lips  being  cut.  All  the  tonsil  need  not  be  removed,  as  it 
shrinks  from  scar-contraction.  Mackenzie's  guillotine  renders  the  opera- 
tion easier.  The  surgeon  stands  in  front  for  both  tonsils,  and  uses  the 
left  hand  for  the  right  gland ;  with  his  free  fingers  he  grasps  the 
patient's  neck  and  presses  the  tonsil  in  through  the  ring  of  the  instru- 
ment. The  pain  is  slight,  referred  to  the  middle  ear.  If  both  tonsils 
are  to  be  removed  it  should  be  done  at  one  operation,  especially  in  chil- 
dren.   Cocain  may  be  painted  on  the  part. 

Hemorrhage,  not  checked  by  ice  or  an  alum  wash,  is  very  rare ;  it 
comes  from  tonsillar  arteries.  The  carotid  is  not  in  danger  if  either  of 
the  above  operations  is  properly  done ;  for  it  lies  behind  the  tonsil,  in 
the  angle  between  the  vertebrae  and  the  pharynx.  A  thrust  back  and 
out  through  the  tonsils  with  a  pointed  knife  would  wound  it.  Prolonged 
digital  pressure  can  be  kept  up  on  the  tonsil,  and  a  styptic  may  be 
pressed  on  to  it ;  a  visible  bleeding  point  might  be  touched  with  a 
cautery.  Most  difficulty  arises  in  hemorrhage  from  sloughing  tonsils  in 
scarlatina ;  here  the  common  carotid  has  been  successfully  tied  by 
Pepper.  The  uncertainty  of  origin  of  the  vessels  which  supply  the 
tonsil,  and  the  presence  of  swollen  glands  at  the  angle  of  the  jaw  are 
against  tying  the  external  carotid. 
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Enlargement  of  the  uvula  produces  cough  and  expectoration  by 
tickling  the  larynx.  If  it  does  not  yield  to  nitrate  of  silver  it  should  be 
stretched  and  steadied  with  a  pair  of  hooked  forceps,  and  be  cut  through 
the  middle  with  a  pair  of  long,  blunt-pointed  scissors. 

Gangrene  of  the  fauces,  apart  from  diphtheria  and  scarlatina,  oc- 
curs rarely  in  other  severe  infective  diseases,  and  in  very  weakly  patients. 

The  fauces  are  almost  always  affected  by  congestion,  superficial 
ulceration,  and  mucous  tubercles  in  secondary  syphilis ;  and  later  in  the 
disease  gummatous  ulceration  not  uncommonly  perforates  the  soft 
palate  or  destroys  it  and  much  of  the  mucosa  round  about.  Tubercular 
Ulceration,  often  with  lupus  of  the  face,  may  also  commit  great 
ravages.    Scar-contraction  may  greatly  constrict  the  pharynx. 

KTew  growths. — In  the  soft  palate  the  commonest  is  an  adenoma 
which  shells  out  on  incision  of  its  capsule.  Warts,  and  mucous  and 
glandular  polypi  occur  ;  very  rarely  epithelioma  is  primary  here.  In 
the  tonsil,  lymphosarcoma  sometimes  develops,  epithelioma  very  rarely. 
Hemoval  is  difficult  and  offers  little  hope. 

The  surgical  treatment  of  diphtheria. — Although  its  cause  is  not 
yet  known,  there  is  every  reason  to  believe  that  diphtheria  is  an  infective 
disease  of  local  origin,  and  that  the  general  symptoms  are  due  either  to 
the  absorption  of  ptomaines,  or  of  organisms,  from  the  primary  focus. 
In  the  former  case,  everything  will  depend  upon  local  antiseptic  treat- 
ment ;  and,  even  if  general  infection  has  occurred,  analogy  with  malig- 
nant pustule  would  lead  us  to  hope  that  local  treatment  may  be 
beneficial. 

It  would,  therefore,  seem  right  that  this  disease  should  be  transferred 
to  surgeons,  that  the  treatment  may  be,  to  a  certain  extent,  '  operative  ' 
from  the  first.    Obviously,  if  antisepsis  is  to  have  a  chance,  it  must  be 
begun  early.    The  first  step  is  carefully  to  remove,  with  forceps  and  a 
sharp  spoon,  all  the  membrane  that  can  be  seen,  and  then  to  rub  well 
the  slightly  raw  surfaces,  and  the  whole  fauces,  with  some  strong  anti- 
septic, such  as  corrosive  sublimate,  1  in  500.    An  anaesthetic  should  be 
given  to  children,  and  the  treatment  carried  out  most  thoroughly,  neither 
time  nor  trouble  being  spared.    Great  care  should  be  taken  not  to  let 
detached  pieces  of  membrane  fall  into  the  throat ;  and  everything 
I    coughed  up  or  removed  should  be  placed  in  sublimate  lotion.  Eecur- 
j    rence  requires  immediate  repetition  of  the  treatment.    As  a  gargle  every 
j   hour  or  two,  sublimate  lotion  (1  in  1500-2000)  is  probably  the  best,  but 
unfortunately  it  is  intensely  disagreeable;  strong  Condy  comes  next, 
j   The  throats  of  young  children  must  be  painted  with  these  lotions,  or 
with  glycerin  of  carbolic,  but  such  treatment  is  unsatisfactory. 

Next,  as  to  tracheotomy.  This  operation  is  at  present  done  for 
obstruction  to  breathing  from  spread  of  the  disease  to  the  larynx.  All 
are  agreed  that  if  done  at  all,  it  should  be  done  early — as  soon,  in  fact, 
as  retraction  of  the  lower  ribs  is  evident ;  otherwise,  a  child  becomes 
slowly  asphyxiated  and  exhausted  by  its  struggles,  parts  of  the  lungs 
become  collapsed,  and  infective  particles  are  sucked  into  the  bronchi 
and  excite  broncho-pneumonia.  In  young  children  the  glottis  is  so  small 
that  dyspnoea  soon  follows  change  or  loss  of  voice,  and  croupy  or 
aphonic  cough ;  but  in  adults  there  may  be  no  dyspnoea,  even  when  the 
I  membrane  has  run  down  the  trachea,  perhaps  even  to  the  larger  bronchi, 
and  it  is  well  known  that  they  usually  die  of  asthenia,  and  not  of 
asphyxia,  In  the  great  majority  of  cases,  hoarseness  or  aphonia  will 
tell  that  the  disease  is  involving  the  cords ;  rarely,  it  may  pass  below 
I  without  affecting  them  by  inhalation  of  a  bit  of  membrane.  The 
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question  therefore  arises,  whether  a  prophylactic  tracheotomy  might  not 
with  advantage  be  done.  As  in  so  many  cases,  especially  among  adults, 
the  larynx  does  not  become  affected,  one  would  hardly  like  to  open  the 
trachea  in  every  instance.  Yet  breathing  over  the  diseased  surface 
would  thus  be  avoided,  the  advancing  edge  of  the  membrane  could  be 
watched  for  in  the  larynx,  and  there  would  be  no  difficulty,  when 
swallowing  is  impossible,  in  feeding  by  an  india-rubber  stomach-tube, 
which  so  often  excites  spasm  of  the  glottis.  But  whatever  may  be 
thought  of  this,  it  would  seem  better  to  take  the  slightest  hoarseness  or 
croupiness  of  cough,  rather  than  dyspnoea,  as  the  sign  for  operation ; 
and  this  should  be  the  division  of  the  cricoid  and  three  or  more  upper 
rings  of  the  trachea.  No  tube  should  be  introduced,  but  the  edges  of 
the  trachea  should  be  held  apart  by  a  dilator,  bent  into  hooks.  If  the 
tracheal  mucosa  is  normal,  the  advantages  will  be  those  enumerated 
above,  and  the  larynx  must  be  frequently  examined  from  below,  that 
the  spreading  edge  may  be  treated  immediately,  should  it  appear.  If 
the  edge  of  the  membrane  can  be  seen — a  laryngoscope  mirror  or  electric 
light  being  used  if  necessary — it  should  all  be  torn  off,  and  the  surface 
treated  as  advised  for  the  tonsil.  It  would  be  justifiable  to  open  the 
trachea  for  two  inches  or  more  to  reach  the  spreading  edge. 

If  the  membrane  has  passed  even  into  the  main  bronchi,  it  may  be 
sucked  out  with  Parker's  trachea-aspirator,  or  removed  with  a  small 
umbrella-probang ;  then  bichloride  solution  must  be  applied  with  a 
feather,  but,  necessarily,  accuracy  is  entirely  lacking. 

The  recurrence  of  dyspnoea  demands  a  fresh  examination  of  the 
mucosa,  the  removal  of  any  recurrent  membrane,  and  reapplication  of 
the  antiseptic. 

Between  times  the  nurse  wipes  away  and  disinfects  in  mercury 
lotion  everything  that  is  coughed  up  into  the  wound ;  if  a  feather  is 
passed  into  the  trachea  it  should  be  moistened  with  bichloride  solution 
(1  in  2000).  Every  two  or  three  hours  1  oz.  of  alkaline  solution  (sod. 
carb.  gr.  iv. ;  aq.  ad  Jj.)  may  be  sprayed  into  trachea. 

In  nasal  diphtheria,  little  can  be  done  beyond  using  a  douche  of  1 
corrosive  sublimate  frequently. 

A  warm  (60-65°  F.)  moist  atmosphere  should  be  preserved  in  the 
room,  and  the  inhalation  of  steam  is  usually  grateful.  All  unnecessary 
furniture  should  be  removed  from  the  room,  and  a  good  supply  of  fresh 
air  should  be  provided.  From  the  first,  all  possible  nourishment  should 
be  given  by  mouth,  stomach-tube,  or  rectum,  and  stimulants  must  be 
freely,  though  carefully,  administered. 

Injuries  and  Diseases  of  the  lower  part  of  the  Pharynx  and  of  the 
(Esophagus. 

Foreign  bodies,  when  fixed  in  the  pharynx  or  the  oesophagus,  may 
produce  immediate  suffocation  from  impaction  over  the  glottis  ;  or  much 
pain  or  discomfort,  inability  to  swallow,  and  fits  of  suffocative  cough 
from  spasm  of  the  glottis  which  may  prove  fatal.  If  the  foreign  sub- 
stance remains  impacted,  it  may  produce  dysphagia,  ulceration  of  the 
parts,  attended  with  exhausting  cough,  dyspnoea,  and  profuse  foetid  expec- 
toration, or  sudden  hsemoptysis  from  an  oesophageal  vessel  or  the  aorta. 

Treatment. — The  patient  should  be  seated  in  a  chair,  with  the  head 
thrown  back,  and  the  mouth  wide  open.  The  surgeon  should  then  in- 
troduce his  finger,  and  should  pass  it  swiftly  into  the  pharynx,  and 
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search  the  whole  of  it  thoroughly.  When  the  substance  is  felt,  it  may 
perhaps  be  entangled  in  the  point  of  the  nail,  or  curved  forceps  may  be 
guided  to  it  by  the  finger.  But  in  cases  of  suffocation,  laryngotomy  or 
tracheotomy  should  be  at  once  performed,  and  the  body  pushed  up  from 
below,  if  over  the  glottis  and  not  otherwise  removable. 

Pins  and  fishbones  are  often  entangled  about  the  pillars  of  the  fauces, 
or  in  the  folds  of  mucous  membrane  between  the  epiglottis  and  tongue. 
The  surgeon  must  be  careful  not  to  mistake  an  abnormally  elongated 
lesser  horn  of  the  hyoid  bone  for  a  foreign  body.  If  the  patient  has 
false  teeth,  he  should  take  them  out,  and  the  surgeon  may  then  pass  his 
finger  in  another  inch. 

If  the  body  has  passed  into  the  oesophagus,  and  it  is  small  and  sharp 
(a  fishbone,  for  instance),  it  may  be  got  rid  of  by  making  the  patient 
swallow  a  good  mouthful  of  bread.  If  large  and  soft  (as  a  lump  of 
meat),  it  may  be  pushed  down  into  the  stomach  with  the  probang ;  but 
large  hard  bodies,  especially  if  rough  and  angular  (such  as  pieces  of 
bone,  glass,  or  false  teeth,  &c),  should  be  brought  up  if  possible.  If 
the  stomach  is  full,  a  dose  of  tartar  emetic  dissolved  in  a  very  small 
quantity  of  water  or  apomorphia  subcutaneously  may  be  administered, 
in  the  hope  that  when  the  contents  of  the  stomach  are  vomited  they 
may  bring  up  the  offending  substance  with  them.  This  failing,  the 
ordinary '  coin-catcher,'  if  at  hand,  and  the  expanding  probang  (Fig.  201) 


Fig.  201.— The  umbrella  probang. 

are  better  than  improvised  instruments  such  as  a  piece  of  whalebone 
armed  with  a  flat  blunt  hook  or  with  a  skein  of  thread,  so  as  to  form  an 
infinite  number  of  nooses.  The  use  of  these  instruments  for  pulling  up 
I  sharp  bodies  is  not  without  danger,  two  or  three  cases  having  been 
lately  recorded  of  fishbones  thrust  into  the  pericardium — fatal  peri- 
carditis resulting.  For  the  removal  of  bodies  in  the  upper  third  of  the 
gullet  long  curved  forceps  may  be  used.  A  foreign  body  immovably 
impacted  in  the  cervical  or  upper  thoracic  part  of  the  gullet  should  be 
removed  by  oesophagotomy :  when  fixed  lower,  every  effort  must  be  made 
to  extract  it  or  to  push  it  on  into  the  stomach,  whence,  if  its  passage 
through  the  intestines  is  much  to  be  feared,  it  can  be  removed  by  gas- 
trotomy.  But  ordinarily,  if  a  foreign  body  has  got  into  the  stomach, 
the  patient  should  eat  plentifully  of  porridge,  rice,  potato,  pudding,  and 
oil,  so  that  it  may  pass  through  shielded. 

When  a  copper  coin,  or  other  poisonous  metal,  is  forced  into  the 
stomach,  diet  as  above,  give  plenty  of  oil  and  allow  no  acids.  Watch 
the  stools  carefully. 

For  Wounds,  see  '  Injuries  of  the  Neck.' 

Diseases  of  the  oesophagus :   general  points. — The  great 
symptom  of  disease  of  these  parts  is  dysphagia— difficulty  in  swallowing 
— which  may  be  induced  in  several  ways :  thus,  soreness  and  pain  may 
t  prevent  swallowing,  the  gullet  may  be  paralysed  or  in  a  state  of  spasm, 
\  strictured  by  a  scar  or  new  growth  in  its  walls,  or  by  pressure  from 
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without,  or  dilated  or  sacculated.  It  may  be  of  sudden  or  gradual  onset, 
constant,  remittent  or  intermittent,  slight  or  extreme,  most  marked  with 
either  fluids  or  solids.  With  dysphagia  there  is  often  a  sense  that  the 
bolus  sticks  at  a  certain  point,  often  behind  the  cricoid  or  in  the  supra- 
sternal notch,  and  actual  pain  may  be  referred  to  these  or  other  spots, 
usually  on  the  anterior  surface  of  the  body ;  but,  unfortunately,  these 
symptoms  are  of  little  localising  value.  Food  may  regurgitate  either 
immediately,  before  any  starch  is  changed  into  sugar,  or  after  a  con- 
siderable interval,  when  perhaps  putrid ;  unless  rejected  by  vomiting, 
the  ingesta  contain  no  gastric  juice,  and  are  alkaline  and  sodden,  or  putrid. 
They  may  be  mixed  with  blood  or  pus. 

Our  means  of  examining  the  tube  are  :  (1)  Palpation  of  the  cervical 
part,  by  which  compressing  tumours,  distended  diverticula — rarely, 
growths  in  the  wall  of  the  gullet— especially  on  the  left  of  the  trachea — 
and  swollen  glands  secondary  to  such  growths,  may  be  felt.  (2)  Exami- 
nation of  the  pharynx  by  the  finger;  a  long  one  will  reach  to  the 
cricoid  cartilage  and  often  detects  a  foreign  body.  (3)  The  passage  of  a 
bougie  (gum-elastic).  This  is  really  a  long  finger,  and  should  be  used  to 
feel,  not  to  overcome  all  obstacles.  To  pass  it,  let  the  patient  sit  up 
with  the  head  a  little  flexed  and  poked  forwards  as  much  as  possible  to 
undo  the  convexity  of  the  cervical  spine.  Soften  the  bougie  in  warm 
water,  grease  it  with  glycerine,  and  bend  its  point  slightly,  pass  the  left 
forefinger  into  the  pharynx,  and  along  its  undersurface  push  the  bougie, 
point  downwards.  The  finger  prevents  the  point  from  turning  up  into 
the  naso-pharynx :  the  tendency  of  the  instrument  to  uncurl  keeps  the 
point  against  the  spine  away  from  the  glottis.  These  manoeuvres  must 
be  rapidly  performed,  as  they  usually  excite  much  retching  ;  yet  the  hand 
must  be  prepared  for  a  check  quite  early,  as  stricture  is  common  just 
about  the  cricoid.  Some  education  of  touch  is  necessary  to  decide  when 
the  point  of  a  bougie  is  in  a  stricture  and  may  be  gently  pushed  on,  and 
when  it  is  in  a  cul  de  sac.  Blood  may  easily  be  drawn  or  the  tube  per- 
forated in  malignant  cases.  (4)  Auscultation  of  the  back  and  neck  during 
swallowing  of  liquid  sometimes  reveals  a  point  at  which  the  sounds 
indicate  its  passage  through  a  narrow  orifice ;  but  it  is  not  of  much 
value.  (5)  Very  rarely  is  dilatation  or  sacculation  so  great  as  to  yield 
dulness  on  percussion  of  the  back.  (6)  Mackenzie's  cesophagoscope  is 
hard  to  use,  and  of  little  value. 

Spasm  of  the  oesophagus  (spasmodic  stricture)  occurs  in  sudden 
fits.  The  patient  at  a  meal  finds  himself  unable  to  swallow,  and  the 
attempt  to  do  so  produces  spasmodic  pain  and  sense  of  choking.  The  ob- 
struction can  usually  be  overcome  when  it  is  insisted  that  medicine,  for 
example,  shall  be  swallowed.  The  diagnosis  between  this  and  organic 
or  permanent  stricture  is  founded  on  the  suddenness  of  its  accession,  its 
intermittent  nature,  and  the  fact  that  the  bougie  either  meets  with  no 
obstruction  or  with  one  that  easily  yields.  A  foreign  body  must  also  be 
excluded. 

This  affection  may  last  years.  The  patients  are  usually  hysterical 
or  hypochondriacal,  and  a  reflex  connection  with  some  other  disorder 
may  exist.  Thus  Brodie  relates  a  case  that  ceased  on  the  removal  of 
bleeding  piles,  and  Mayo  another  that  was  cured  by  relieving  chronic 
disease  of  the  liver. 

Treatment. — Tonics,  anti-spasmodics,  and  alteratives,  especially 
iron  with  aloes  and  galbanum  at  bedtime ;  exercise,  the  shower  bath,  warm 
and  cold  bathing ;  great  attention  to  diet ;  care  not  to  swallow  anything 
imperfectly  masticated  or  too  hot.  The  passage  of  a  bougie  is  rarely  of  use. 
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Palsy  of  the  oesophagus  may  follow  diphtheria,  or  depend  on 
medullary  disease  or  poisoning  from  lead  or  alcohol.  It  occasions  pain- 
less dysphagia.  So  long  as  the  pharynx  acts,  food  is  pushed  like  a  rod 
through  the  gullet  into  the  stomach ;  when  it  sticks,  it  is  rejected  after 
a  time  by  coughing  or  vomiting.  Solids  are  often  swallowed  better  than 
fluids.  The  latter  are  heard  to  pass  slowly  down  the  tube,  and  to  enter 
the  stomach'  with  a  loud  noise.  A  bougie  meets  with  no  obstruction. 
The  diagnosis  is  difficult  from  general  dilatation,  and  may  be  impossi- 
ble in  old-standing  cases  unless  other  paralysis  is  present.  The  patient 
should  be  fed  by  the  stomach-pump,  by  nutrient  enemata  (F.  211),  and 
by  pushing  soft  food  down  the  oesophagus  with  a  probang.  The  palsy 
has  sometimes  been  relieved  by  electricity  to  the  oesophagus. 

Dilatation  of  the  oesophagus  (ektasia)  is  usually  the  result  of 
-obstruction,  commencing  immediately  above  a  stricture  and  gradually 
extending  upwards.  Ulcers,  scars,  and  a  warty  state  of  the  mucosa  may 
also  be  found,  and  some  of  the  scars  may  yield  and  form  small  diverticula. 
More  commonly  there  is  no  ektasia  above  a  stricture,  but  hypertrophy 
of  muscle.  In  rare  cases  dilatation  of  the  gullet  is  congenital,  in  others 
apparently  acquired,  without  any  obstruction,  as  a  result,  perhaps,  of  in- 
flammatory softening  or  of  fatty  degeneration  of  muscle.  Some  cases  of 
late  appearance  and  doubtful  cause  may  be  congenital,  but  remain  long 
without  symptoms.  The  dilatation  may  be  enormous — e.g.  twice  the 
normal  length  and  six  inches  across,  the  course  of  the  tube  being  sinuous. 

Symptoms.— In  stricture  cases,  regurgitation  of  large  quantities  of 
oesophageal  contents  is  added  to  the  signs  of  narrowing.  In  the  second 
group,  dysphagia,  rejection  of  quantities  of  sodden  food — perhaps  hours 
after  ingestion — owing  to  the  pressure  of  the  oesophageal  collection  on  the 
trachea  exciting  dyspnoea  and  cough  ;  dulness  near  the  spine  has  been 
found  and  referred  to  lung-disease.  A  bougie  may  pass  easily,  and  free 
movements  of  the  point  may  show  dilatation  ;  but  it  may  also  fail  to 
pass  some  bend  and  lead  to  error.  The  symptoms  may,  it  is  said,  dis- 
appear, even  for  years. 

The  treatment  consists  in  proper  feeding. 

Diverticula  of  the  oesophagus. — Small  funnel-shaped  protru- 
sions, traction  diverticula,  usually  from  the  anterior  wall  in  the  neigh- 
bourhood of  the  trachea,  are  not  uncommon  from  the  dragging  of 
scar  tissue,  due  usually  to  inflammatory  destruction  of  a  bronchial 
gland.  They  cause  no  symptoms,  but  there  is  danger  that  they  will 
ulcerate,  often  from  lodgment  of  a  foreign  body,  and  perforate  the 
mediastinum,  pleura,  pericardium,  or  some  great  or  small  vessel. 

The  so-called  hernial  diverticula  (Zenker)  are  rare,  and  almost  always 
start  from  the  mid-line,  behind,  of  the  pharynx,  at  a  very  weak  spot, 
just  above  the  junction  with  the  gullet,  where  it  is  formed  by  in- 
ferior constrictor  only.  Zenker  thinks  that  this  predisposes  to  the 
hernia,  and  that  an  external  injury  or  impaction  of  a  foreign  body  is  the 
exciting  cause.  Konig  ('  Deutsche  Chirurgie,'  No.  35)  regards  the  con- 
stancy of  their  point  of  origin  as  evidence  that  some  malformation — 
deficiency  of  inferior  constrictor,  a  shallow  fossa  or  actual  diverticulum 
— is  their  real  cause,  the  mucosa  being  pushed  out  by  force  from  within. 
Heron  Watson  and  others  associate  these  diverticula  with  a  branchial 
cleft  which  opens  into  the  pharynx  about  their  point  of  origin,  for  it 
sometimes  occurs  with  a  congenital  fistula.  The  largest  specimens  are 
pear-shaped,  bulging  on  either  side  of  the  gullet  and  reaching  down  even 
to  the  bifurcation  of  the  trachea  ;  and  they  consist  of  mucosa  covered 
by  a  fibrous  adventitia  with  a  few  muscular  fibres  round  the  neck. 
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Symptoms  in  hitherto  described  cases  have  not  appeared  till  after 
30,  and  have  lasted  many  years  (even  49,  Eokitansksy)  —  ultimately 
proving  fatal  in  a  large  proportion  of  the  cases.  Food  enters  and  gradu- 
ally distends  the  sac,  and  the  larger  this  becomes  the  more  does  it  come 
to  lie  in  the  axis  of  the  pharynx  and  to  displace  and  compress  the 
gullet ;  consequently  the  symptoms  increase  steadily.  They  may  be 
slighter  in  some  positions  than  others,  and  patients  sometimes  find  that 
by  pressure  at  a  certain  spot  they  can  direct  some  food  into  the  gullet. 
The  neck  swells  on  one  or  both  sides  during  a  meal,  and  pressure  in  the 
sac  will  elicit  gurgling,  and  force  gas  and  food  into  the  mouth.  Many 
patients  do  this  and  become  regular  ruminants  (Konig).  Dyspnoea  may 
result  from  the  filling  of  intra-thoracic  sacs.  Sooner  or  later,  by  cough- 
ing, vomiting,  or  other  movements,  the  food  is  rejected  in  various  stages 
of  salivary  digestion  or  of  putrefaction.  A  bougie  passes  usually  into 
the  sac  and  moves  freely  in  it ;  now  and  again  by  a  lucky  chance  the 
gullet  may  be  entered  and  the  stomach  easily  reached. 

Treatment. — It  is  usually  impossible  to  feed  by  the  stomach-tube, 
but  enemata  may  be  given  in  addition  to  what  the  patient  can  get  into  the 
stomach — often  after  hours  of  struggling.  Such  a  state  certainly  justifies 
gastrostomy ;  and  if  the  patient  is  not  satisfied  with  a  gullet  outside  his 

body,  Kluge  suggests  that  through  an 
oesophagotomy  wound  the  neck  of  the 
sac  should  be  cut  off,  the  oesophageal 
margins  inverted  and  sewn  up  with 
catgut,  the  sac  drawn  out  (possible?), 
the  cavity  drained,  and  the  whole  ope- 
ration done  antiseptically. 

Simple  stricture  of  the  oeso- 
phagus may  rarely  be  congenital,  the 
central  part  of  the  gullet  being  absent 
or  solid.  The  small  superficial  ulcers 
in  acute  and  chronic  oesophagitis 
are  not  known  ever  to  cause  trouble. 
Thrush  may  completely  block  the 
tube,  and  has  thus  killed  young 
children  (Virchow).  Diphtheria  scarcely 
ever  affects  the  part.  Phlegmonous 
cesophagitis  is  not  known  to  have 
caused  stricture,  but  may  leave  cavities, 
in  which  food  collects,  from  the  mucosa 
not  healing  down  after  the  pus  has 
burst  through  it.  Tubercular  ulcers 
have  been  described,  and  syphilitic  are 
said  not  to  be  very  rare  ;  the  latter 
do  cause  stenosis,  and  the  former  would 
do  so  if  they  healed.  Variolous  ulcers 
cause  only  superficial  scars.  Yet 
among  the  above  we  must  look  for  the 
causes  of  a  few  simple  strictures.  In 
the  great  majority  of  cases,  stricture 
results  from  the  swallowing  of  caustic 
fluids,  of  which  sulphuric  acid  is  the  worst,  and  strong  solution  of  soda 
or  potash  the  most  common.  This  causes  sloughing  and  violent  inflam- 
mation of  the  whole  or  part  of  the  mucosa — the  whole  depth  of  the 
mucosa  being  often,  the  thickness  of  the  wall  of  the  gullet  some- 


FIG.  202 


Simple  stricture  of  the 
oesophagus.  (Middlesex  Hosp. 
Museum.) 
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times,  involved.  It  is  surprising  with  how  little  injury  the  gullet  may- 
escape  when  such  fluids  pass  rapidly  through  it.  In  the  worst  cases 
death  results ;  in  the  slighter,  more  or  less  of  the  mucosa,  and  other 
parts  perhaps,  are  thrown  off,  the  parts  granulate,  swallowing  becomes 
possible  ;  then  contraction  sets  in,  narrowing  the  tube,  often  in  several 
places  or  even  throughout  its  length,  and  with  it  come  the  symptoms 
of  stricture.  These  are  increasing,  almost  unvarying,  difficulty  in  swal- 
lowing :  more  or  less  anxious  gulping  and  straining  being  required, 
together  with  mouthfuls  of  fluid,  to  wash  down  a  bolus.  Pain  may  be 
caused.  If  the  stricture  becomes  blocked,  food  will  of  course  collect 
above  ;  it  is  regurgitated  at  once  from  a  high  stricture,  either  at  once 
or  after  a  little  time  from  obstructions  low  down.  A  bougie  meets  an 
obstruction  at  a  certain  distance  from  the  teeth,  and  perhaps  passes 
through  it  into  the  stomach,  or  meets  with  one  or  more  lower  strictures, 
which  may  require  smaller  instruments.  Ultimately  the  stenosis  in 
severe  cases  becomes  impassable. 

Simple  stricture  is  said  to  be  most  common  at  the  commencement 
of  the  gullet  and  at  the  cardiac  end — two  narrow  spots. 

Treatment. — The  diet  must  be  carefully  selected — well  moistened, 
and  no  lumps  should  be  present.  Everything  that  has  been  done  for 
stricture  of  the  urethra  appears  to  have  been  done  here  also.  Dilata- 
tion by  the  daily  passage  of  bougies  is  always  first  tried,  and  if  successful 
the  patient  learns  to  use  one ;  the  dangers  are  perforation  of  the  wall 
and  the  excitation  of  acute  phlegmonous  oesophagitis.  Krishaber  re- 
commends the  sonde  a  ddmeure,  a  tube  introduced  through  the  nose,  used 
for  feeding,  and  replaced  as  it  loosens.  Internal  cesophagotomy  (Trelat) 
killed  three  out  of  twelve  patients  and  placed  two  in  jeopardy — from 
peri-cesophagitis  and  bleeding.  Forcible  dilatation,  with  cone-headed 
bougies  running  on  a  whalebone  guide,  has  recently  been  practised  with 
marked  success  by  MacCormac  ('Lancet,'  Jan.  30,  1885). 

When  no  bougie  can  be  passed  through  a  cervical  stricture  external 
cesophagotomy  is  recommended  by  some,  and  Hiiter  thinks  it  justifiable 
low  in  the  neck,  if  from  it  a  thoracic  stricture  might  be  reached  by 
i  the  finger  and  dilated.  But  the  difficulty  of  maintaining  a  passage  is 
so  great  that,  in  most  of  these  cases,  gastrostomy  is  done,  or  cesophagos- 
tomy — the  establishment  of  a  fistula  in  the  gullet  below  the  stricture,  a 
more  difficult  and  less  satisfactory  operation. 

Squamous  epithelioma  occurs  usually  after  40,  chiefly  in  men  and 
in  dram-drinkers,  being  sometimes  due  perhaps  to  continued  irritation  of  a 
catarrhal  ulcer.  It  may  occur  anywhere,  but  is  most  common  in  the  lower, 
least  so  in  the  upper,  third ;  the  back  of  the  cricoid,  th  i  point  of  crossing 
of  the  left  bronchus  and  the  cardia  are  said  to  be  seats  of  election.  The 
growth  is  almost  always  annular  and  may  have  a  villous  surface,  but  it  is 
usually  ulcerated,  and  its  prominent  edges  present  an  '  os  uteri '  aspect 
when  seen  from  above  or  below  ;  it  may  be  very  limited  or  very  exten- 
sive. Mediastinal  and  cervical  glands  are  not  uncommonly  affected  ;  in 
25  of  42  cases  metastasis  had  occurred,  and  in  27  perforation  of  the 
trachea,  bronchi,  or  lung,  causing  septic  broncho-pneumonia,  or  of  the 
pleura,  pericardium,  or  surrounding  connective  tissue.  Death  from  per- 
foration of  a  large  vessel  is  rare.  Two  years  is  the  extreme  duration, 
and  eight  months  is  said  to  be  the  average  (Mackenzie). 

Symptoms. — Those  of  stricture.  The  age  of  the  patient,  the 
f  absence  of  the  chief  cause  of  simple  stricture  (corrosive  action),  the 
presence  of  a  swelling  on  the  left  of  the  trachea,  moving  with  the  gullet, 
the  presence  of  enlarged  glands  here,  blood  in  rejected  food,  and  easy 
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bleeding  on  introducing  a  bougie  are  the  points  of  diagnosis  from  simple 
growth. 

Treatment. — Kadical  treatment  is  possible  only  in  the  neck.  Bill- 
roth suggested  and  Czerny  successfully  carried  out  resection  of  the  gullet 
(1£  inch),  the  woman  being  well  and  at  work  5  months  after  the  opera- 
tion, feeding  herself  through  a  fistula.  The  operation  began  as  for 
cesophagotomy,  the  growth  was  felt,  the  oesophagus  containing  it  sepa- 
rated easily  from  the  trachea  and  spine,  and  cut  through  above  and 
below  the  mass ;  the  stomach-end  was  sewn  in  the  wound.  No  glands 
were  involved.  This  case,  it  will  be  seen,  was  singularly  favourable ; 
yet,  as  Konig  says,  the  result  was  so  good  that  further  attempts  should 
be  made.  Then,  should  extirpation  be  found  impossible,  a  fistula  below 
the  growth  can  be  established. 

Usually  careful  feeding,  the  use  of  enemata  as  aids,  and  the  occa- 
sional passage  of  a  bougie  are  persevered  with  until  they  become  all  but 
impossible  ;  then,  when  the  patient  has  suffered  almost  all  the  pangs  of 
starvation,  gastrostomy  is  done.  The  results  of  this  operation  and  of 
cesophagostomy  for  cancer  are  consequently  very  bad.  By  performing 
one  or  other,  and  preferably  the  former  when  resection  is  impossible,  as 
soon  as  the  patient  has  real  difficulty  in  obtaining  sufficient  food  by 
mouth,  the  results  would  greatly  improve,  the  patient  would  be  saved  a 
great  deal  of  suffering,  he  would  not  die  of  hunger,  and  growth  of  the 
cancer  would  not  be  stimulated  by  the  irritation  of  food  and  bougies. 

As  an  alternative,  C.  J.  Symonds  passes  through  the  stricture  and 
leaves  in  a  gum-elastic  tube,  ending  above  in  a  small  funnel,  which  rests  on 
the  face  of  the  growth ;  it  is  drawn  out  by  an  attached  thread.  It  gave 
rise  to  abscess  in  a  case  of  Barwell's  ('Brit.  Med.  Jour.,'  Jan.  17,  1885). 

Simple  tumours  of  the  oesophagus  are  very  rare  and  mostly  poly- 
poid.    The  commonest  are  mucous  and  adenoid ;  myoma  has  been  seen. 

Diagnosis  of  stricture. — The  symptoms  of  the  various  diseases  of 
the  oesophagus  above  considered  are  so  similar  that  the  differential  dia- 
gnosis is  often  difficult.  If  we  put  aside  the  drunkard's  catarrh,  stric- 
ture, fibrous  or  epitheliomatous,  is  by  far  the  commonest  disease  of  the 
part ;  and  the  points  of  distinction  between  the  two  forms  have  been 
given.  Spasm,  even  in  a  first  attack,  can  hardly  be  taken  for  either, 
though  impaction  of  a  bolus  may  be  the  first  sign  of  stricture.  Palsy, 
dilatation,  and  diverticulum  are  all  very  rare.  The  bougie,  apart  from 
collateral  evidence  of  nervous  disease,  distinguishes  palsy  from  stricture ; 
also  dilatation  unless  this  is  very  great,  and  the  instrument  always 
hitches  in  a  bend ;  and  diverticulum,  where  the  symptoms  are  typical,, 
should  present  little  difficulty. 

But  before  diagnosing  '  stricture,'  it  is  necessary  always  to  examine 
the  luhole  length  of  the  tube  for  evidence  of  any  external  pressure  on  the 
oesophagus— by  goitres,  tumours,  and  enlargements  of  the  cervical  glands, 
retropharyngeal  abscess,  aneurysms  of  the  aorta  or  great  vessels,  or  en- 
largement of  the  bronchial  or  mediastinal  lymphatic  glands.  Aneurysms 
and  abscesses  have  been  burst  by  bougies  ;  before  passing  one,  therefore, 
the  chest  should  be  carefully  examined,  and  signs  of  embarrassed  circu- 
lation or  respiration  must  be  looked  for. 

(Esophag-otomy  may  be  required  (1)  for  the  removal  of  foreign 
bodies,  not  merely  from  the  cervical,  but  also  from  the  upper  thoracic 
region  ;  (2)  for  the  division  of  a  simple  stricture  or  dilatation  of  one 
below  the  opening  ;  (3)  for  the  examination  of  an  epithelioma  with  a 
view  to  resection  or  to  cesophagostomy  below  it ;  (4)  for  the  direct  treat- 
ment of  a  diverticulum  (p.  548). 
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If  a  foreign  body  projects  on  one  side  operate  on  that  side  ;  otherwise 
choose  the  left  side  and  turn  the  face  slightly  to  the  right.  Make  a  cut  on 
to  the  sterno-mastoid  edge  from  the  sternum  to  ^  inch  above  the  cricoid  ; 
draw  the  muscle  well  out  and  divide  the  fascia  in  the  line  of  the  wound  ; 
draw  the  omo-hyoid  in  or  out  according  to  the  height  at  which  the  gullet 
must  be  reached ;  free  the  lateral  lobe  of  the  thyroid  body,  tying  the  inf. 
thyroid  if  it  is  divided.  If  more  room  is  wanted,  divide  the  sternal  head 
of  the  sterno-mastoid.  Stop  all  bleeding  as  the  operation  goes  on.  Draw 
the  thyroid  body  and  depressors  in,  the  sterno-mastoid  and  carotid  sheath 
out,  working  with  forceps  and  the  handle  of  the  scalpel,  and  the  oeso- 
phagus will  be  seen  as  a  red,  longitudinally-striated,  flattened  tube  ;  open 
it  longitudinally,  between  two  sharp  hooks  (Konig),  a  few  lines  from  the 
cesophago-tracheal  groove  that  the  recurrent  laryngeal  may  be  spared. 
A  foreign  body  may  be  cut  upon  directly.  The  oesophageal  wound  should 
be  closely  sewn  up  with  catgut,  and  the  wound  treated  antiseptically.  If 
a  fistula  is  wished  for,  sew  the  edges  of  the  oesophageal  cut  to  the  skin. 
If  resection  is  intended,  the  incision  must  probably  reach  to  the  hyoid. 

Gastrostomy. — One  finger's  breadth  below  the  left  ribs  make  a  1£- 
inch  cut,  having  its  centre  opposite  the  tip  of  the  tenth  rib  cartilage, 
and  divide  successively,  by  light  sweeps  of  the  knife,  the  fat,  some  fibres 
of  the  ext.  oblique  and  of  the  sheath  of  the  rectus,  the  margin  of  the 
rectus,  the  tendon  of  the  int.  oblique,  and  the  muscular  fibre  of  the 
trans versalis  beneath  it ;  the  latter  in  thin  subjects  must  be  picked  up 
with  forceps  and  divided  with  great  care  by  a  knife  held  on  the  flat,  for 
the  peritoneum  may  be  quite  close  to  it,  though,  ordinarily,  one  finds 
and  tears  through  a  thin  fascia  transversalis  and  some  subperitoneal  fat 
before  reaching  it.  Tie  all  bleeding  vessels.  Pick  up  and  notch  the 
peritoneum,  and  slit  it  up  to  the  full  length  of  the  wound.  If  the 
stomach  does  not  present  at  once,  pass  two  fingers  into  the  abdo- 
men, touch  the  edge  of  the  liver,  and  glide  beneath  the  left  lobe  as  far 
back  as  possible  ;  the  viscus  then  beneath  the  fingers  is  the  stomach  and 
must  be  drawn  forwards.  It  is  thick,  quite  cmooth,  having  no  bands, 
and  has  a  wide  surface.  Hold  a  piece  in  the  wound  with  ring-forceps, 
or  by  means  of  two  threads  passed  through  the  outer  coats ;  these 
may  be  left  in  till  the  stomach  is  opened.  Attach  it  all  round  by 
closely-set  fine  silk  stitches  passed  through  the  serous  and  muscular 
layers  of  the  stomach,  the  parietal  peritoneum  drawn  out  from  be- 
neath the  muscle,  and  the  skin ;  the  mucous  membrane  slips  easily  from 
between  the  finger  and  thumb  when  the  wall  is  gently  pinched.  The 
object  is  to  secure  a  large  surface-contact  between  the  stomach  and 
parietal  peritoneum,  and  not  to  open  the  viscus.  Pass  all  the  stitches 
before  tying  any.  The  skin-wound  may  be  shortened  by  a  stitch  at 
either  end.  Dress  antiseptically  and  feed  by  rectum  for  4  days,  if  the 
patient  is  not  too  weak  ;  then  make  a  puncture  with  a  tenotomy-knife, 
held  quite  short,  and  insert  a  small  corked  tube  until  a  fistula  is  estab- 
lished. Such  an  opening  is  closed  by  the  mucous  membrane.  If  a  large 
opening  is  made,  the  gastric  juice  always  escapes — it  may  do  so  through 
a  small  one — and  digests  the  epidermis  of  the  abdomen,  which  must  be 
protected  by  an  ointment. 

At  first  only  milk  and  egg  beaten  up  should  be  introduced  ;  later 
mince,  mashed  bread,  &c.  In  a  case  of  fibrous  stricture,  operated  on  by 
Trendelenburg,  the  boy  masticated  his  food  and  blew  it  clown  a  tube  into 
his  stomach,  thus  enjoying  his  food,  and  obtaining  the  advantage  of 
salivary  digestion. 

Of  103  gastrostomies  for  cancer,  50  lived  more  than  1  week,  37  less 
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than  3  months,  3  for  3  months,  4  for  4  months,  3  for  6  months,  1  for  7 
months,  2  for  8  months  (Blum,  '  Arch.  Gen.  de  Med.'  Nov.  1883).  The 
later  results  show  improvement  from  earlier  operating  and  safer  methods. 

Use  of  the  stomach-pump. — The  tube  is  introduced  in  the  same 
manner  as  the  oesophagus  bougie.  In  order  that  the  tube  may  not  be 
bitten,  it  is  usual  to  place  a  gag,  having  a  hole  for  the  tube  to  pass 
through,  in  the  mouth  of  any  resisting  patient.  The  tube  has  been 
passed  down  the  trachea,  and  the  lungs  injected.  Before  pumping  out 
the  contents  of  the  stomach,  one  or  two  pints  of  water  should  be  injected, 
and  all  should  not  be  pumped  out  or  the  mucosa  may  be  torn  to  shreds. 
(Sir  T.  Watson, '  On  the  Abuse  of  the  Stomach-Pump,' '  Lond.  Med.  Gaz.,' 
vol.  xvii.)  Pumping  water  in  and  out  should  be  repeated  till  it  returns 
colourless. 

A  soft  rubber  tube  with  a  bulbous  end  is  much  safer  than  the  gum- 
elastic  ;  when  pushed  into  the  pharynx,  it  is  carried  down  by  deglutition. 
The  stomach  can  be  filled  through  a  funnel,  and  washed  out  by  syphon- 
action  when  the  funnel  is  lowered. 

Injuries  and  Diseases  of  the  Larynx. 

The  laryngoscope  consists  of  two  parts :  (1)  the  reflector,  a  cir- 
cular mirror  of  about  nine-inch  focus,  eccentrically  connected  by  a 
ball  and  socket  joint  to  an  elastic  band  round  the  head,  so  that  it  can 
be  worn  upon  the  forehead  or  brought  down  in  front  of  either  eye,  when 
the  observer  looks  through  a  central  aperture  in  it ;  (2)  the  throat-mir- 
rors, varying  from  1  inch  to  \  inch  across,  and  attached  at  45°  to  long- 
handled  stems. 

Mode  of  use. — Bright  daylight  or  light  from  a  good  lamp  with  a 
condenser  may  be  used.  The  patient  sits  with  the  light  behind,  or  to 
one  side,  facing  the  surgeon,  who  reflects  the  light  into  the  patient's 
throat.  The  surgeon  now  warms  the  throat-mirror  to  a  little  above  the 
temperature  of  the  body,  testing  it  upon  his  hand,  that  the  breath  shall 
not  condense  upon  it.  Then  the  patient  protrudes  his  tongue,  the 
surgeon  wraps  the  tip  in  a  napkin  and  holds  it  forwards  whilst  he  in- 
troduces the  warmed  mirror,  raising  with  it  the  soft  palate  and  uvula, 
without  touching  the  pharynx  which  excites  retching.  Light  from  the 
reflector  is  directed  on  to  the  throat -mirror  and  thence  on  to  the  parts 
below  it,  and  the  surgeon  thus  gets  a  view  of  the  back  of  the  tongue,  of 
the  epiglottis,  and  at  last  of  the  rima  glottidis.  It  is  essential  to  study 
the  normal  glottis,  its  movements  in  breathing  and  in  uttering  the 
broad  A. 

The  laryngoscope  is  used  not  only  in  diagnosis  but  to  guide  the  ap- 
plication of  remedies  and  to  enable  certain  operative  procedures  to  be 
undertaken.  For  these  purposes  the  surgeon  requires  both  hands — so  the 
patient  must  hold  his  own  tongue  ;  it  is  then  possible  to  seize  with  endo- 
laryngeal  forceps,  and  to  extract  some  foreign  bodies,  to  scarify  oedema- 
tous  parts,  to  apply  lotions  and  powders  to  the  glottis  with  a  brush  bent  at 
an  angle,  to  remove  polypi  with  forceps  or  snares,  or  to  apply  galvanism. 

Rhinoscopy. — By  drawing  forward  the  uvula  with  a  hook  and  in- 
troducing a  mirror  with  its  face  upwards,  a  view  of  the  posterior  aper- 
tures of  the  nares,  turbinated  bones,  and  adjacent  parts  may  be  obtained. 
It  is  useful  in  the  diagnosis  of  polypi  and  ulcers  of  the  nasal  cavities 
and  of  the  Eustachian  tube ;  but  rhinoscopy  is  not  easy. 

Foreign  bodies  in  the  air-passages. — Occasionally  when  a 
sudden  inspiration  is  made,  or  when  swallowing  is  carelessly  performed, 
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and  especially  in  patients  suffering  from  impairment  of  sense  or  motion 
about  the  glottis,  a  foreign  body  floating  in  the  air,  or  in  the  mouth,  or 
being  swallowed,  may  be  drawn  through  the  open  glottis.  The  bodies 
thus  entering  are  very  various  and  include  pieces  of  soft  food,  pins, 
coins,  nutshells,  and  other  hard,  and  often  angular,  substances.  Bour- 
dillot  found  that  of  166  cases  80  were  in  the  trachea,  35  in  the  larynx, 
26  in  the  right,  and  15  in  the  left,  bronchus.  The  reason  why  bodies 
usually  enter  the  right  in  spite  of  its  being  the  less  oblique  of  the  two 
bronchi,  is  that  the  spur  between  it  and  the  left  lies  to  the  left  of  the 
mid-line  of  the  trachea. 

Foreign  bodies  may  become  impacted  at  some  point,  or  may  remain 
free,  changing  their  position  from  time  to  time  in  consequence  of  move- 
ments of  the  body,  or  of  coughing  and  forcible  respiratory  movements. 
They,  of  course,  obstruct  the  entry  of  air  in  proportion  to  their  size — 
perhaps  at  once  and  completely,  perhaps  imperceptibly ;  but  they 
obstruct  also  by  causing  spasm  of  the  glottis,  which  may  prove  fatal 
at  any  time,  and  will  be  the  more  severe  when  the  body  is  hard,  angular, 
and  lodged  in,  or  strikes  against,  the  larynx  than  under  other  conditions. 
This  spasm  is  indicated  by  croupy  symptoms— difficult,  whistling,  or 
whooping  inspiration  ;  fits  of  hard,  metallic  coughing,  accompanied  by 
much  distress  and  obvious  signs  of  dyspnoea.  The  local  irritation  of  the 
body  causes  increased  secretion  of  mucus,  which  necessitates  cough ; 
thus,  with  even  small,  soft  bodies,  a  violent  fit  of  coughing  usually  follows 
any  prolonged  sleep  and  consequent  accumulation  of  mucus.  When 
impacted,  fixed  pain  often  indicates  the  situation  of  the  body — pain 
meaning  injury  to  the  tissues.  Sooner  or  later,  if  a  body  remain  in  the 
air-passages  it  causes  ulceration  and  the  formation  of  a  cavity,  in  which 
it  may  become  encysted  and  remain  quiescent  for  years  ;  but  finally 
suppuration  usually  occurs,  and  the  patient  dies  with  signs  of  phthisis, 
broncho-pneumonia,  or  bronchiectasis.  The  foreign  body  may  be  ex- 
pelled even  after  years,  but  it  may  be  too  late  to  save  life  if  serious  lung 
symptoms  exist. 

The  results  according  to  Durham  are  :  (1)  Expulsion,  at  once  or  later, 
when  the  case  usually  ends  in  recovery.  (2)  Death,  from  asphyxia,  at 
once  or  later,  from  haemorrhage  from  the  innominate  or  some  pul- 
monary vessel,  from  oedema  glottidis,  ulceration  of  larynx,  ulceration  of 
lung,  or  empyema  from  spread  of  ulceration  to  pleura.  (3)  A  body  has 
rarely  escaped  through  an  abscess  pointing  on  the  surface  of  the  thorax. 
(4)  Recovery  or  death  may  follow  an  operation  for  removal  of  the  body. 

The  diagnosis  of  foreign  body  may  be  difficult  in  young 
children,  or  when  it  has  entered  during  a  fit  or  some  accident  or  other 
distracting  occurrence.  Always  enquire  in  cases  of  sudden  onset  of 
laryngeal  symptoms  whether  the  patient  had  anything  in  his  mouth ; 
sudden  onset  and  intermittent  character  of  symptoms  ,and  absence  of  fever 
and  of  general  symptoms,  point  strongly  to  foreign  body,  as  also  does  ex- 
piratory dyspnoea,  that  of  laryngitis  being  inspiratory.  Similar  symp- 
toms may  arise  from  impaction  of  a  foreign  body  in  the  oesophagus 
(p.  544).  Dysphagia  would  then  be  present  and  a  bougie  would  find  an 
obstruction. 

(a)  Foreign  body  in  the  larynx. — Sometimes  a  person  who  is  busily 
laughing  and  talking  during  a  meal,  suddenly  rises  from  table,  attempts 
io  put  his  finger  into  his  throat,  speedily  turns  blue  in  the  face,  and 
then  drops  down  dead.  A  piece  of  food  has  become  impacted  in  the 
upper  opening  of  the  larynx  or  in  the  rima  glottidis — a  thing  liable 
to  happen  if  a  sudden  inspiration  be  made  through  the  mouth  when 
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filled  with  food.  The  surgeon  rarely  arrives  in  time  to  do  any  good ;. 
but  if  on  the  spot,  he  should  rapidly  search  the  pharynx  with  his  finger 
and  remove  the  obstructing  substance  if  possible  ;  and  if  not,  he  should 
open  the  larynx  immediately,  and  pass  a  probe  up  through  the  wound,, 
so  as  to  push  the  substance  back  into  the  mouth. 

In  less  acute  cases,  the  entry  of  a  foreign  body  usually  causes  much 
distress  and  coughing  for  an  hour  or  two ;  it  then  subsides,  to  recur  at 
more  or  less  frequent  intervals.  It  is  now  shown  to  be  in  the  larynx  by 
fixed  pain  there,  frequent  spasmodic  cough,  breathing  usually  croupy 
with  more  or  less  constant  sense  of  suffocation,  hoarseness,  or  aphonia,, 
and  absence  of  lung-symptoms  ;  sharp  laryngitis  often  supervenes.  The 
body  may  be  seen  with  the  laryngoscope.  The  symptoms  are  less, 
urgent  when  the  body  is  in  a  sacculus  than  when  in  the  cavity  of  the 
larynx. 

(6)  When  the  foreign  body  is  impacted  in  the  trachea,  or  even  across 
the  cricoid,  the  distress  may  be  slight  for  some  time— fixed  pain  and 
tenderness,  with  wheezing  breathing,  heard  best  by  a  stethoscope  at  the 
spot,  being  the  chief  symptoms. 

(c)  The  foreign  substance  may  be  loose  in  the  trachea— especially  if  it  is 
a  button,  pebble,  or  other  smooth  body.  The  violent  coughing  and  sense 
of  suffocation  caused  by  its  entry  soon  subside  ;  but  every  now  and  then 
there  are  violent  fits  of  coughing  and  spasmodic  difficulty  of  breathing, 
during  which  the  substance  may  be  heard  by  means  of  the  stethoscope,, 
or  perhaps  may  be  felt  by  the  finger  to  be  forcibly  impelled  against  the 
upper  part  of  the  larynx. 

(d)  If  a  body  lies  free  in  a  bronchus  or  one  of  its  main  divisions 
the  entry  of  air  to  the  corresponding  lung  will  be  prevented  or  impaired, 
the  movements  will  be  diminished,  the  note  over  the  part  remains 
resonant,  vesicular  breathing  is  feeble,  absent,  or  concealed  by  sibilant 
breathing  through  the  obstructed  tube.  The  body  may  be  coughed  up 
against  the  larynx,  and  may  on  returning  enter  the  opposite  bronchus. 

Treatment.— The  symptoms  may  be  so  urgent  as  to  necessitate  the 
immediate  opening  of  the  wind-pipe  ;  but  usually  there  is  no  such  ur- 
gency. The  patient  may  indeed  present  few  or  no  symptoms.  We  know, 
however,  that  at  any  moment  the  foreign  body  may  be  displaced,  coughed 
up  into  the  larynx,  and  there  become  impacted,  causing  perhaps  fatal 
spasm  before  relief  can  be  afforded.  On  the  other  hand,  if  the  body  is 
firmly  fixed  and  remains  so,  we  know  that  this  will  almost  certainly  lead 
to  ulceration  and  probably  death.  On  both  counts  soft  bodies,  such  as 
bits  of  apple  or  carrot,  must  be  regarded  as  much  less  serious  than  hard 
angular  ones ;  nevertheless  they  are  too  serious  to  be  left  to  the  chance 
of  spontaneous  expulsion.  The  reason  why  this  does  not  more 
commonly  occur  is  that  the  entry  of  a  body  into  the  larynx  at  once 
excites  spasm  of  the  glottis.  The  main  treatment  of  these  cases  is, 
therefore,  opening  the  windpipe  that  a  way  out  for  the  body  may  be 
provided.  The  advantage  of  this  treatment  appears  from  Durham's 
figures :  of  271  cases  not  operated  on,  156  recovered  and  115  died ;  of 
283  operated  on,  213  recovered  and  70  died — 12  cases  of  inversion  and  3 
of  direct  extraction  being  included  among  the  latter.  Moveover,  after 
tracheotomy  the  body  escapes  by  the  wound  much  more  often  than  by 
the  glottis. 

Before  opening  the  windpipe,  however,  an  attempt  may  be  made 
to  remove  the  body  through  the  glottis  if  it  can  be  seen  and  the  surgeon  is 
skilled  in  endolaryngeal  work ;  cocain  should  be  used  to  deaden  sensation. 

If  this  cannot  be  done,  give  chloroform  fully,  invert  the  patient* 
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shake  and  strike  Mm  on  the  back ;  this  is  especially  likely  to  succeed 
with  a  heavy  body  like  a  coin  or  button,  but  it  must  never  be  attempted 
unless  everything  is  ready  for  immediately  opening  the  windpipe  should 
the  body  become  impacted  in  the  glottis. 

Should  no  favourable  result  ensue  the  windpipe  should  be  opened. 
In  many  cases  the  urgency  of  the  symptoms  or  the  size  and  weight  of  the 
foreign  body — e.g.  a  coin  or  a  piece  of  tracheotomy  tube — leave  no  doubt 
as  to  the  propriety  of  this  procedure ;  but  in  many  others,  especially  when 
the  body  is  a  small  bit  of  food-stuff  movable  in  the  trachea  or  bronchus, 
and  the  symptoms  are  not  urgent,  the  justification  of  this  measure  rests 
upon  statistics  such  as  those  above  given :  they  show  the  chance  of 
expulsion  and  of  recovery  to  be  very  decidedly  greater  when  the  windpipe 
has  been  opened.  The  surgeon  may,  however,  think  it  right  to  delay 
operation,  especially  in  hospital,  where  it  could  be  speedily  performed  in 
case  of  sudden  dyspnoea.  The  patient  should  then  be  kept  quietly  in 
bed  under  the  influence  of  bromide  of  soda  to  diminish  the  sensitiveness 
of  the  larynx.  Instruments  for  immediate  operation  should  be  kept 
ready. 

Choice  of  operation. — When  the  body  is  loose  in  the  windpipe, 
crico-tracheotomy,  or  high  tracheotomy,  is  the  best  operation.  Usually 
the  body  is  expelled  at  once,  or  soon  after  the  opening,  coughing  being 
always  excited  and  air  entering  freely.  If  not,  and  it  is  in  the  larynx,  it 
may  perhaps  be  at  once  extracted  through  the  wound  ;  or  inversion  and 
succussion  may  now  be  tried  without  danger  from  spasm.  The  wound 
must  be  kept  open  by  a  dilator.  If  after  two  or  three  days  the  body  is 
still  lodged,  the  trachea  should  be  explored. 

When  the  body  is  impacted  and  its  situation  known,  the  opening 
should  be  made  just  below  it  if  possible,  that  it  may  not  be  sucked  in  by 
the  air  first  entering.  Thus,  if  it  be  in  the  larynx,  laryngotomy,  or 
preferably  crico-tracheotomy,  should  be  done,  the  body  felt  for  with  a 
probe  or  seen  after  illumination  of  the  larynx  with  a  reflector  or  small 
electric  light,  and  extracted  with  forceps.  If  this  cannot  be  done  thyro- 
chondrotomy  must  be  performed. 

If  the  body  be  fixed  in  the  lower  part  of  the  trachea  or  bronchi,  the 
lowest  site  should  be  selected  for  the  operation,  so  as  to  be  as  near  as 
possible  to  the  impacted  foreign  body.  The  body  must  then  be  sought 
for  as  above  said,  and  an  instrument  suited  to  its  nature  selected  for  its 
extraction.  A  bit  of  wire  variously  bent  is  frequently  most  serviceable. 
Thus,  in  a  case  in  which  a  tracheotomy  tube  broke  from  its  shield  and 
became  impacted  in  the  right  bronchus,  Mr.  Hulke  employed  success- 
fully a  stout  piece  of  copper  wire  slightly  curved  to  the  right  and  bent 
at  the  end  into  a  narrow  elongated  hook,  which  passed  through  the  tube 
and  became  fixed  upon  its  lower  edge  ('  Trans.  Med.  Chir.'  1871). 
Mr.  Durham  has  invented  an  ingenious  flexible  forceps  for  the  same 
purpose. 

These  endo-laryngeal  operations  are  very  difficult.  The  introduction 
of  instruments  even  under  chloroform  excites  violent  cough,  but  painting 
with  cocain  will  probably  prevent  this.  If  they  fail  there  is  nothing  to 
be  done  except  to  maintain  an  opening  for  a  week  or  two  in  the  hope 
that  the  body  may  be  expelled  ;  then,  if  expulsion  does  not  occur,  the 
wound  must  be  allowed  to  heal. 

Scalds  of  the  glottis  usually  occur  in  young  children  who  try  to 
drink  out  of  the  kettle,  and  inhale  the  hot  steam  or  actually  get  some 
hot  water  to  the  back  of  the  throat.    Corrosive  fluids  may  act  similarly. 

The  symptoms  of  oedema  glottidis — suffocative  cough  and  extreme 
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dyspnoea,  chiefly  inspiratory — come  on  more  or  less  suddenly,  though 
perhaps  not  for  some  hours. 

Treatment. — Leeches,  ice  to  the  throat,  free  scarifications,  opiates 
cautiously  to  tranquillise,  and  high  tracheotomy,  or  laryngotomy  in 
adults,  if  required. 

Fractures  of  the  os  hyoides,  thyroid  or  cricoid  cartilage 
are  rare  accidents,  produced  by  blows  or  falls  on,  or  squeezes  of,  the 
front  of  the  throat.  The  symptoms  are  pain  ;  displacement  of  the 
fragments ;  dysphagia  from  pain ;  early  dyspnoea  from  displacement, 
spasm,  blood,  or  later  from  oedema  glottidis  or  emphysema ;  often  loss 
of  voice  ;  haemorrhage  from  the  mucous  membrane,  which  may  be 
lacerated ;  or  emphysema.  The  treatment  must  depend  on  the 
urgency  of  the  symptoms,  which  may  be  but  slight ;  but  the  accident  is 
usually  serious,  50  of  62  cases  dying ;  every  case  in  which  the  cricoid 
was  broken  died  (Durham).  Attempts  to  reduce  displacement  may  be 
made  from  the  mouth,  from  a  tracheotomy  wound,  or  with  a  fine  hook 
passed  through  the  skin.  Ice  may  be  applied  outwardly  if  haemorrhage 
is  free  or  inflammation  violent.  The  trachea  must  be  opened  at  once 
for  urgent  dyspnoea  from  any  cause,  and  a  stomach-tube  or  enemata 
used  if  the  patient  cannot  swallow. 

Acute  laryngitis. — Causes  :  Cold  and  wet,  wound,  fracture  of 
hyoid  or  larynx,  steam,  hot  water,  flame  or  hot  air,  irritant  gases  or 
chemicals,  and  the  poisons  of  some  acute  specific  diseases — especially 
scarlatina  and  diphtheria— less  often  measles,  smallpox,  erysipelas,  and 
syphilis.  It  may  arise  also  by  extension  from  other  parts,  e.g.  the 
trachea  or  the  fauces.  As  a  result  the  loose  tissues  about  the  upper 
opening  of  the  glottis  become  red  and  swollen,  perhaps  to  such  an  extent 
as  to  conceal  the  cords  (oedema  glottidis)  ;  mucus  or  mucopus  is  formed 
in  moderate  quantity,  and  in  diphtheria  the  surface  is  covered  with  the 
characteristic  membrane.  The  arytaeno-epiglottid  folds  are  always  the 
parts  most  swollen,  whilst  the  true  cords  suffer  little,  their  mucosa  being 
thin  and  closely  adherent ;  hence  they  form  a  considerable  barrier  to 

spread  of  inflammation  from  the  upper  to 
the  lower  part  of  the  larynx. 

The  symptoms  are  :  Some  dryness 
or  soreness  about  the  fauces,  rendering 
swallowing  painful,  and  tendency  to  keep 
clearing  the  throat ;  some  pain  and  ten- 
derness about  the  thyroid ;  hoarseness  or 
aphonia ;  painful  cough,  at  first  croupy 
then  aphonic ;  breathing  may  be  easy, 
but  usually  there  is  some  dyspnoea  and 
wheezing,  especially  in  inspiration,  and  if 
oedema  supervenes,  or  spasm,  the  dypsnoea 
may  be  extreme  and  cause  sudden  as- 
phyxia, or  insensibility  and  more  gradual 
death. 

The  great  and  often  sudden  swelling 
of  the  folds  about  the  entry  to  the  larynx, 
Fig.  203.— CEdema  of  the  glottis,  spoken  of  as  oedema  of  the  glottis  (Fig.  203), 
is  usually  of  inflammatory  origin  ;  but  it 
is  much  predisposed  to  by  the  presence  of  Bright's  disease,  or  of  cardiac 
insufficiency  ;  it  may,  however,  in  these  cases  be  only  part  of  a  general 
dropsy  ;  and  as  a  simple  dropsy  it  may  result  from  pressure  on  the  cava 
superior. 


CHRONIC  LARYNGITIS.     NEW  GROWTHS 


55T 


Treatment. — Forbid  talking.  A  moist  atmosphere  and  an  equable 
temperature  of  60°  to  65°  should  be  obtained ;  the  frequent  inhalation 
of  steam  alone,  or  containing  benzoin,  creasote,  or  conium ;  mustard 
poultices  to  the  throat,  hot  mustard  baths  to  the  feet,  a  purge,  a  dose  of 
pulv.  ipecac,  co.,  and  ordinary  means  to  promote  sweating.  Should  the 
dyspnoea  become  urgent,  scarify  the  swollen  parts,  or  at  once  dolaryngo- 
tomy  or  high  tracheotomy.  For  the  treatment  of  diphtheria  see  p.  543. 
An  acutely  inflamed  throat  in  early  syphilis  requires  the  administration 
of  mercury,  and  the  use  of  a  mercurial  gargle  or  the  application  of 
calomel  in  vapour  to  the  glottis. 

Chronic  laryngitis  may  be  a  sequel  of  the  acute  form,  or  it  may 
be  chronic  from  the  first,  arising  from  cold  or  from  over-use  of  the 
voice  (aphonia  clericorum),  usually,  in  states  of  depressed  health,  from 
syphilis,  tubercle,  and  leprosy.  In  each  form  the  history  is  of  great  im- 
portance in  diagnosis,  and  in  syphilis,  tubercle,  and  leprosy  corroborative 
evidence  must  be  looked  for.  Usually  tubercular  laryngitis  is  distinctly 
secondary  in  time  to  ordinary  phthisis.  It  begins  insidiously  and  slowly, 
causes  aphonia,  frequent  cough  with  mucous,  purulent,  or  blood-stained 
expectoration,  dyspnoea  and  dysphagia.  At  first  the  arytamo-epiglottid 
folds  form  two  large,  pale,  pear-shaped  swellings,  their  stalks  diverging 
towards  the  sides  of  the  epiglottis ;  later,  grey-based  ulcers  form  and 
destroy  not  only  the  soft  parts,  but  also  the  cartilages,  portions  of  which 
are  expectorated.  Abscesses  and  sinuses  form,  and  haemorrhage  occurs 
from  small,  and  sometimes  from  large,  vessels.  Swallowing  may  now  be 
impossible  from  food  passing  into  the  larynx,  and  hectic  supervenes. 
The  disease  is  probably  always  fatal. 

In  secondary  syphilis,  injection,  swelling  and  mucous  tubercles  with 
superficial  ulcers  may  appear ;  but  in  late  syphilis  gummata  form  in 
the  submucous  tissue,  break  down  and  form  deep  ulcers.  Here  the 
epiglottis  suffers  first  and  is  often  destroyed.  Necrosis  and  expectora- 
tion of  cartilage  are  also  common,  and  destruction  is  more  rapid  than  in 
tubercle  or  in  malignant  disease.  The  palate  and  pharynx  are  often 
ulcerating  simultaneously.  When  healing  occurs  there  is  much  scar- 
contraction,  and  often  stenosis  of  the  larynx. 

Treatment. — Simple  chronic  laryngitis  requires  rest  of  the  voice, 
the  avoidance  of  exposure,  and  attention  to  the  general  health.  Locally 
i  astringents — tannin,  iron,  or  nitrate  of  silver  (gr.  v.  ad  Jj.),  must  be 
frequently  applied,  and  alum  gargles  should  be  used.  Frequent  or  con- 
stant (by  iodine)  counter-irritation  is  beneficial. 

For  tubercular  laryngitis  one  has  only  to  treat  symptoms  by  seda- 
tives in  vapour  or  fluid  form  locally,  but  also  taken  by  mouth.  Syphi- 
litic laryngitis  in  addition  to  ordinary  antisyphilitic  treatment  requires 
mercury  locally  as  above  advised.  In  either  form  laryngotomy  may 
become  suddenly  necessary  on  account  of  oedema  or  the  impaction  of  a 
piece  of  cartilage  in  the  glottis.  Bryant  has  proposed  tracheotomy  in 
severe  cases  simply  to  give  rest  to  the  parts.  In  tubercular  disease  the 
tube  will  probably  be  retained  to  the  end,  and  in  syphilitic  it  may  be 
that  stenosis  consequent  upon  healing  will  necessitate  its  retention. 

New  growths. — By  far  the  commonest  is  papilloma,  consisting 
of  multiple  warty  growths  covered  by  scaly  epithelium,  and  usually 
springing  from  the  true  cords  or  from  the  root  of  the  epiglottis  ;  con- 
siderable cauliflower  masses  result  (Fig.  204)  which  often  recur  after 
removal.  They  may  result  from  chronic  catarrh,  and  commonly  begin 
in  children.  A  firm  or  soft  sessile  or  pedunculated  fibroma  (Fig.  205) 
|  occurs  commonly  on  the  cords  and  parts  above  them  ;  rarely  on  those 
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below.  Mucous  polypi  really  belong  to  this  class,  but  are  infrequent. 
The  symptoms  are  hoarseness  and  loss  of  voice,  if  the  tumour  be  situate 
near  the  chordas  vocales;  cough  of  a  croupy,  suffocative  character;  dysp- 
noea, gradually  increasing  with  the  growth  of  the  tumour,  coming  in  suffo- 
cative fits,  at  last  fatal— the  tumour,  if  within  the  trachea,  being  driven 
up  between  the  chorda  vocales  by  expiration,  or,  if  attached  to  the  epi- 
glottis, drawn  down  by  inspiration.  The  most  distinctive  symptom  is 
a  valvular  napping  sound,  heard  or  felt  when  the  tumour  moves  during 
respiration.    In  more  than  one  case  the  tumour,  or  a  portion  of  it,  has 

been  torn  off  and  coughed  up,  or 
has  fallen  into  the  trachea,  the 
patient  dying  suffocated.  Other 
simple  tumours  are  very  rare, 
lipoma,  myxoma,  adenoma,  or 
chondroma  starting  from  the 
cartilages.  Small  mucous  cysts 
occasionally  occur. 

Sarcoma  is  rare  and  generally 
spindle-celled. 

Einthelioma    (squamous)  is 


Fig.  204.— Warts  of  the  larynx,  for  which 
laryngotomy  has  been  performed. 
Middlesex  Hosp.  Mus. 


Fig.  205. — Laryngeal  polypus,  as  seen 
with  the  laryngoscope. 


the  cancer  of  the  larynx ;  is  not  very  uncommon,  and  affects  men  chiefly. 
It  usually  begins  on  or  between  the  true  and  false  cords.  The  mucous 
membrane  appears  thickened  at  a  certain  spot  whence  infiltration 
spreads.  The  surface  may  be  papillary  from  the  first ;  but  often  it 
ulcerates  widely,  destroys  the  cartilages,  and  invades  the  pharynx  and 
the  parts  superficial  to  the  larynx.  The  symptoms  are  :  Hoarseness, 
rarely  complete  aphonia,  pain,  cough — ultimately  with  thin,  bloody  ex- 
pectoration and  foul  breath — perhaps  dysphagia  and  dyspnoea.  Involve- 
ment of  glands  is  always  late,  6  to  12  months  or  later. 

Treatment. — Simple  growths  should  be  dealt  with  by  endo -laryngeal 
methods,  i.e.  by  the  introduction  of  forceps  or  other  instruments, 
through  the  glottis  if  necessary,  under  guidance  of  the  laryngoscope — 
the  patient  having  been  trained  to  manage  his  tongue  and  to  tolerate 
instrumentation.  It  is  possible  also  thus  to  apply  nitrate  of  silver  or 
some  other  astringent,  or  to  incise  a  cyst.  Special  practice  is,  however, 
required.  Kepeated  removal  of  recurrent  papillomata  may  be  necessary. 
Should  the  method  fail  or  be  inapplicable,  and  symptoms  demand  relief, 
the  choice  lies  between  thyro-chondrotomy,  for  removal  of  the  growth, 
and  extirpation  of  the  larynx.  The  latter  would  not  of  course  be 
thought  of  except  in  serious  cases ;  and  the  results  of  the  former  are 
not  so  satisfactory  as  to  justify  recourse  to  it  lightly  ;  for  papillomata  not 
uncommonly  recur  after  it,  and  aphonia  may  be  permanent. 
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Operations  on  the  Larynx  and  Trachea. 

These  are  laryngotomy,  tracheotomy,  thyro-chondrotomy,  and  extir- 
pation of  the  larynx — the  two  former  being  by  far  the  most  common. 
For  all  a  good  light  should  fall  on  the  neck,  the  shoulders  should  be 
slightly  raised,  and  the  head  allowed  to  fall  back  over  a  sandbag  beneath 
iihe  neck. 

Iiaryngotomy. — Make,  down  to  the  cartilages,  a  1-inch  incision, 
having  the  crico-thyroid  membrane  as  its  centre ;  and  then,  whilst  re- 
fracting the  edges,  make  a  free  transverse  cut  in  this,  which  is  felt  as 
a  soft  depression  between  the  cartilages,  in  the  adult,  about  1  inch  below 
the  pomum  Adami  (Fig.  211).  Care  must  be  taken  not  to  operate  in  the 
thyro-hyoid  space,  and  in  opening  the  membrane  the  knife  must  be  held 
short,  like  a  pen.  A  laryngotomy  tube,  flattened  from  above  down,  is 
now  inserted.  This  operation  can  be  done  literally  in  two  cuts,  but  it  is 
advised,  in  cases  of  great  urgency,  to  use  only  one — to  thrust  a  knife  at 
once  through  skin  and  crico-thyroid  membrane.  This,  perhaps,  gives 
rather  greater  openness  of  the  wound  when  the  patient  throws  up  his 
head  from  dyspnoea;  but  there  is  a  greater  tendency  to  aerial  fistula. 
The  danger  of  bleeding  from  the  crico-thyroid  arteries  is  very  slight. 

Tracheotomy  may  be  performed  above,  through,  or  below  the 
isthmus  of  the  thyroid  ;  the  last,  or  low  operation,  is  necessary  only  for 
foreign  bodies  impacted  in,  or  pressure  low  down  upon,  the  trachea, 
and  as  a  prophylactic  measure  in  laryngectomy  ;  but  a  high  tracheotomy 
may  require  extension  downwards  in  diphtheria  (p.  544). 

This  operation  is  always  an  anxious  one  when  done  for  dyspnoea, 
and  in  children :  the  need  for  haste,  the  vascularity  and  congestion  of 
the  parts,  the  up  and  down  movements  of  the  trachea,  and  frequently 
the  shortness  of  the  neck  and  depth  and  small  size  of  the  trachea, 
often  render  even  the  high  operation  extremely  difficult — much  more 
so  the  low. 

At  least  two  trustworthy  assistants  should  be  present.  One,  whose 
duties  are  most  important,  stands  above  the  patient,  a  double  blunt 
hook  in  each  hand ;  he  retracts  the  tissues  as  the  operator  divides  them, 
and  by  making  equal  traction  upon  either  side,  keeps  the  cleft  in 
which  the  surgeon  cuts  exactly  in  the  mid-line.  His  own  guides  to  this 
are  :  The  chin  of  the  patient,  kept  vertical  by  a  hand  and  forearm  on 
either  side  of  the  head,  and  the  suprasternal  notch.  The  other  stands 
opposite  the  operator,  sponges  with  his  left  hand,  whilst  with  his  right 
he  quickly  clamps  any  vessel  that  may  be  cut  or  in  the  way.  The  chloro- 
formist  stands  above  the  operator. 

High  tracheotomy  :  crico-tracheotomy. — The  skin  being 
steadied  and  stretched  by  a  finger  and  thumb  on  either  side  of  the  trachea, 
make  a  free  1^-  to  2-  inch  incision  in  the  mid-line,  downwards,  from  the 
cricoid  cartilage,  avoiding,  if  possible,  any  visible  vein.  The  skin  and  fat 
are  retracted,  and  the  interval  between  the  sterno-hyoids  is  then  usually 
seen  in  the  mid-line  ;  the  deep  fascia  is  opened  here  throughout  the 
wound,  and  the  muscles  retracted ;  the  red,  rounded  thyroid  isthmus  now 
appears  below  :  pick  up  the  fascia  which  binds  it  to  the  trachea  a  little 
below  the  cricoid,  and  divide  it  transversely  and  freely.  When  the  upper 
ring  of  the  trachea  is  bare,  put  the  handle  of  the  scalpel  into  the  wound, 
push  down  the  isthmus  till  two  or  three  rings  are  clear,  and  let  the 
second  assistant  take  it  with  a  hook  ;  next,  with  the  left  hand,  fix  a 
sharp  hook  from  below  up  into  the  trachea  a  little  to  the  right  of  the 
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mid-line  ;  now  hold  the  knife  like  a  pen,  three-quarters  of  an  inch  from 
its  point,  and  resting  the  fourth  and  fifth  fingers  on  the  neck,  divide  from 
below  up  two  or  three  upper  rings,  of  which  the  cricoid  may  form  one  if 
convenient.    Usually  the  outer  part  of  a  bivalve  cannula  is  now  taken, 


making  the  slit  in  it,  to  facilitate  introduction  ;  this,  or  a  long  incision, 
is  absolutely  necessary  with  the  larger  tubes.  Immediately  the  trachea  is 
opened  air  is  heard  entering,  coughing  occurs,  and  tracheal  contents — 
blood,  mucus,  membrane  or  foreign  body — are  often  expelled  in  spite  of 
the  very  general  immediate  insertion  of  a  tube  as  above  described.  To 
permit  this  desirable  expulsion  it  is  much  better  to  hold  the  tracheal  slit 
widely  open  for  several  minutes  with  hooks  or  a  dilator ;  and  in  diph- 
theria (p.  544),  membrane  should  be  carefully  searched  for  and  extracted 
thoroughly  with  forceps,  brush,  or  feather,  before  any  tube  is  introduced. 

Tracheotomy  through  the  isthmus. — If  there  is  any  difficulty 
in  drawing  down  the  isthmus  of  the  thyroid,  divide  it  in  the  mid-line, 
between  two  pairs  of  artery  forceps  clamped  on  to  it.  It  is  said  some- 
times to  give  rise  to  troublesome  haemorrhage,  but  this  does  not  seem 
common  ;  after  the  above  section  the  cut  ends  might  be  tied  easily. 

laow  tracheotomy. — The  incision  must  be  a  free  one,  proportioned 
to  the  depth  of  the  trachea  ;  in  children  it  must  begin  not  far  below  the 
cricoid,  and  end  in  the  suprasternal  fossa.  Below,  a  transverse  branch 
between  the  two  ant.  jugular  veins  will  perhaps  be  divided.  The  skin  and 
fat  being  retracted,  a  narrow  muscular  interval  between  the  sterno-hyoids 
is  seen  in  the  mid-line  and  opened  ;  these  muscles  diverge  below,  and 
when  they  are  separated  the  sterno-thyroids  are  seen,  close  together 
below,  but  soon  diverging ;  the  fascia  between  these  is  picked  up,  notched, 
and  slit  up.  The  front  of  the  trachea,  crossed  above  by  the  thyroid 
isthmus,  is  now  exposed,  and  descending  upon  it  are  the  large  inferior 
thyroid  veins,  freely  communicating  with  each  other ;  these  must  be 
separated,  any  requiring  division  being  clamped  first.  The  trachea  is 
then  opened  as  above  directed. 

Difficulties. — The  thyroid  veins  form  a  chief  difficulty  in  this  opera- 
tion, when  they  are  much  congested,  so  that  every  little  branch  bleeds ; 
it  is  wise  not  to  spend  time  trying  to  secure  small  twigs,  but  open  the 
trachea  as  soon  as  possible,  and  introduce  the  cannula ;  bleeding  will 
probably  cease  as  the  asphyxial  state  is  relieved.  The  tube  and  trachea 
may  fill  with  blood  :  if  it  is  certain  that  diphtheria  is  not  present,  no 
better  means  than  sucking  can  be  found  to  empty  them  ;  but  it  does  not 
seem  right  to  run  the  really  great  risk  of  diphtheria  when  the  chance 
of  saving  life  is  so  poor.  W.  B.  Parker's  trachea-aspirator  should  be 
kept  at  hand  by  every  one  likely  to  do  tracheotomy.   Other  difficulties  in 


Fig.  206.— Tube  tied  in. 


and,  its  limbs  being  squeezed 
together,  passed  into  the 
trachea  through  the  slit, 
opened  by  traction  on  the 
sharp  hook ;  the  inner  tube 
is  introduced  within  the 
bivalve,  the  sharp  hook  re- 
moved, and  the  cannula  tied 
in  with  tape  passing  round 
the  neck  (Fig.  206).  When  a 
cannula  other  than  the  bivalve 
is  to  be  used,  it  is  well  to  cut 
out  a  small  ring  from  the 
front  of  the  trachea,  before 
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low  tracheotomy  arise  from  the  occasional  presence  on  the  front  of  the 
trachea  of  a  considerable  artery,  the  thyroidea  ima,  usually  from  the 
innominate  ;  from  the  crossing  of  the  trachea  above  the  sternum  by  the 
innominate  artery,  a  right  carotid  springing  from  the  aorta,  or  the  left 
innominate  vein  ;  and  lastly  from  the  meeting  of  the  thymus  and  thyroid 
bodies. 

If  a  child  does  not  breathe  after  introduction  of  the  tube,  it  may  be 
that  artificial  respiration  is  necessary,  or  that  the  tube  is  not  in  the 
windpipe,  or  it  has  pushed  a  flap  of  membrane  before  it,  perhaps  into 
the  bronchi,  or  the  tube  is  full  of  membrane  or  blood. 

In  all  these  operations  it  is  essential  to  keep  to  the  mid-line  ;  in  the 
absence  of  a  good  assistant,  the  forefinger,  feeling  the  trachea,  must  act 
as  guide.    It  is  said  that  the  carotid  has  been  wounded. 

Other  difficulties  and  dangers  will  arise  if  the  trachea  be  not  fixed 
with  a  sharp  hook  and  opened  with  a  knife  guarded  by  the  finger,  and 
if  the  tube  be  not  introduced  as  described. 

Other  modes  of  operating. — Dr.  Edwards  fixes  the  trachea  by  a  sharp 
hook,  grooved  along  its  back  like  a  director,  inserted  in  the  mid-line  below 
the  cricoid  ;  a  scalpel  is  run  along  the  groove  into  the  trachea,  and  if  the 
thyroid  isthmus  or  any  vessel  is  in  the  way  of  a  cut  downwards,  a  probe- 
pointed  bistoury  is  entered  at  the  puncture,  steadied  against  the  end  of 
the  groove,  and  made  to  divide  the  rings  from  within,  in  subcutaneous 
fashion.    The  soft  parts  are  then  dilated  to  admit  the  tube. 

Trocars  have  been  invented  for  the  performance  of  tracheotomy ; 
certainly  they  should  never  be  used  on  the  soft  and  yielding  trachea  of 
children,  but  they  might  be  for  larnyngotomy  in  the  adult.  They 
would,  however,  add  little  to  the  speed  with  which  this  operation  can 
be  performed. 

When  a  very  hasty,  unpremeditated  tracheotomy  is  called  for  in  a 
child,  the  high  operation  should  be  done.  The  best  position  possible 
should  be  hastily  obtained,  the  head  being  well  thrown  back.  With  the 
fingers  of  the  left  hand  the  surgeon  should  steady  the  larynx,  stretch 
the  skin  over  the  cricotracheal  region,  and  maintain  this  action  whilst 
he  rapidly  cuts  down  upon  the  trachea,  opens  it,  and  puts  the  handle  of 
the  scalpel,  or  some  equivalent,  crosswise  into  the  trachea  until  other 
means  of  keeping  the  wound  open  are  found. 

When  suffering  simply  from  lack  of  assistants,  a  spring  eye-speculum, 
or  Parker's  automatic  retractor,  may  replace  the  first  assistant,  and,  by 
spending  more  time,  the  surgeon  can  himself  perform  the  duties  of  the 
second. 

Varieties  and  choice  of  a  tube. — The  tube  selected  should  as  nearly 
as  possible  fill  the  air-tube ;  air  should  pass  through  it  without  whistling 
(Trousseau).  For  laryngotomy 
an  oval  tube,  wide  from  side  to 
side,  and  curved  on  the  flat ;  for 
tracheotomy,  a  round  one. 

The  ordinary  form  is  Fuller's 
bi-valve  (Fig.  207),  the  bi-valve 
outer  part  rendering  introduction 
very  easy.  But,  unless  the  slit 
in  the  trachea  is  seen  and  opened, 
as  above  directed,  the  pointed  Fig.  207.— Bivalve  tracheotomy  tube, 
bi-valve  is  apt  to  be  pushed 

into  the  loose  tissue  in  front  of  the  trachea.  Another  form  consists  of 
one  tube  sliding  easily  within  another  and  kept  in  place  by  a  small 
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button  on  the  collar  (Fig.  208).  This  is  more  difficult  to  introduce  than 
the  bi-valve.  In  both  these  forms  the  inner  tube  projects  ^  inch  beyond 
the  outer  (Obre),  so  that  any  dry  mucus  upon  its  end  and  inner  surface, 
blocking  the  aperture,  may  be  removed  by  withdrawing  it,  soaking 
it  in  boiling  water  containing  carbonate  of  soda,  and  cleaning  it  with 
a  pipe-brush.  It  is  well  to  have  an  aperture  on  the  convex  side  of 
the  tubes,  that  the  patient  may  be  able  to  test  his  ability  to  breathe 
through  the  glottis  and  to  speak,  by  closing  the  outer  opening  with  a 

finger.  To  allow  of  this, 
only  one  wire  ring  should 
be  attached  to  the  collar 
of  the  tube  upon  the  left 
side,  an  arrangement 
which  renders  the  removal 
of  expectorated  substances 
much  more  easy  than  do 
the  plans  shown  in  Figs. 
207  and  208.  The  surgeon 
should  have  3  or  4  sizes. 
Fig.  208  shows  the  exact 
size  of  No.  4. 

The  chief  objection  to 
both  the  above  tubes  is 
that  they  are  curved  so  as 
to  form  about  one  fourth 
of  a  circle.    Now,  as  the 
trachea     in  descending 
recedes  rapidly  from  the 
surface,  this  curve  causes  the  lower  end  of  the  tube  to  press  against  the 
anterior  wall  of  the  trachea,  and  its  convexity  often  presses  against  the 
posterior  wall.    From  this  irritation  results,  and  ulceration  may  open 


Fig.  208. — Double  tracheotomy  tube,  No.  4.  The 
smaller  sizes  (1-4)  are  shown  in  section. 


Pig.  209. — Durham's  cannula.   A,  conductor;  B,  outer  tube  with  movable 
shield  ;  C,  inner  tube. 

some  tracheal  vessel,  the  innominate  artery  or  vein,  or  the  oesophagus 
(John  Wood,  «  Path.  Soc.  Trans.,'  vol.  xi.).  This  fault  is  to  some  extent 
remedied  by  Roger's  movable  collar,  which  permits  the  tube  to  rise 
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somewhat  and  to  move  with  the  trachea.  But  it  is  obviated  completely 
only  by  the  angular  form  adopted  by  W.  K.  Parker  in  his  cannula?,  the 
angle  being  that  which  the  trachea  forms  with  a  transverse  horizontal 
plane,  and  the  shield  being  jointed  to  the  tube  ;  or  by  Durham's  '  lobster- 
tail  '  cannula  (Fig.  209).  In  this  the  outer  tube,  b,  is  unsplit,  long,  and 
straight  till  near  its  deep  end,  when  it  suddenly  curves  down  for  a  less 
distance  than  shown  in  the  drawing ;  upon  the  straight  part  moves  a 
collar,  which  can  be  tightened  upon  the  tube  at  any  point  by  a  screw, 
and  this  is  articulated  to  a  movable  collar ;  thus  the  tube  can  be  accu- 
rately adapted  to  either  a  deep  or  a  superficial  trachea.  To  facilitate 
its  introduction,  the  handled  conductor,  a,  is  used,  the  pointed  extremiiy 
of  the  latter  projecting  through  the  end  of  the  tube.  The  inner  tube,  c, 
like  the  conductor,  is  '  lobster-tailed ' ;  it  can  thus  pass  easily  along 
both  the  straight  and  curved  portions  of  the  outer  tube,  and  its  deep  end 
projects  beyond  that  of  the  latter.  These  '  lobster-tail '  tubes  must  be 
well  made  or  the  joints  will  become  loose  and  fall  into  the  trachea ;  again, 
the  joints  may  be  so  thick  and  clumsy  as  greatly  to  diminish  the  calibre. 

All  danger  of  ulceration  is  avoided  by  the  use  of  Morrant  Baker's 
red  rubber  tubes,  which  may,  in  case  of  difficulty,  be  introduced  upon  a 
Durham  handle.  They  do  not  give  the  same  lumen  in  proportion  to 
their  size  as  silver  tubes,  are  difficult  of  introduction  through,  and  liable 
to  compression  by,  a  slit-like  aperture ;  and  being,  moreover,  single, 
they  are  not  used  until  the  early  free  expectoration  is  over  and  a  dis- 
tinct track  has  been  formed.  Changing  this  tube  excites  very  little  irri- 
tation ;  but  it  is  liable  to  become  fragile  and  break  off  after  being  worn 
for  a  while,  and  under  violent  inspiratory  efforts  the  shield-piece  may 
yield  and  permit  the  tube  to  be  drawn  into  the  trachea.  A  suspicious 
tube  should  never  be  worn.  Even  silver  tubes  may  become  detached 
from  the  shield  and  fall  into  the  trachea. 

Any  one  getting  tracheotomy  tubes  would  be  well  provided  with  a  set 
of  Parker's  or  Durham's  ;  soft  ones  can  be  got  at  short  notice.  For  the 
single  case  of  tracheotomy  for  compression  of  the  trachea  by  a  retro- 
sternal goitre,  Konig's  4-inch  flexible  tube  is  essential. 

There  are  some  important  objections  to  all  tubes  in  certain  cases. 
When  a  foreign  body  is  not  at  once  coughed  up,  its  chance  of  escape 
through  a  tube,  hanging  free  (as  it  should  do)  in  the  lumen  of  the  trachea, 
is  not  nearly  so  good  as  it  would  be  through  the  wound  held  open;  and 
the  same  remark  applies  to  diphtheritic  membrane.  In  the  case  of 
diphtheria  especially — and  it  is  in  this  disease  that  the  great  majority  of 
tracheotomies  are  done — no  examination  for  membrane  can  be  made  with- 
out withdrawing  both  inner  and  outer  tubes,  the  re-introduction  being 
often  difficult ;  and  the  removal  of  the  inner  for  cleaning  may  be  fre- 
quently necessary,  and  cause  a  good  deal  of  irritation.  Yet  it  is  not 
altogether  easy  to  dispense  with  tubes ;  for  a  short  time  hooks  held  by 
hand  may  be  employed  ;  hooks  fastened  by  elastic  behind  the  neck  are 
very  easily  displaced  from  the  trachea ;  in  an  emergency,  a  stitch  may 
be  passed  through  the  trachea  on  each  side  of  the  slit,  and  fastened 
together  behind,  or,  better,  a  circle  may  be  cut  out  of  the  trachea,  and 
the  soft  parts  be  held  back  by  stitches  (Dr.  S.  Phillips).  Lastly,  some 
kind  of  dilator  may  be  used,  made  upon  the  principle  of  FranckeFs  nasal 
speculum  or  of  an  eye  speculum — Golding-Bird's  ('Lancet,'  1881,  vol.  i. 
p.  407)  is  as  good  as  any.  He  claims  as  its  advantages  that  one  instru- 
ment does  for  patients  of  all  sizes ;  once  fixed,  it  need  never  be  touched 
even  for  days ;  it  gets  imbedded  in  granulations,  and  holds  even  more 
firmly ;  in  only  one  case  has  he  known  it  cause  even  a  superficial  ulcer 
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on  the  mucosa ;  it  gives  foreign  bodies,  blood,  membrane,  and  mucus,  the 
best  possible  chance  of  escape  ;  it  cannot,  like  a  tube,  get  blocked  or 
closed  by  a  flap  of  membrane,  and  patients  can  therefore  be  left  with 
more  confidence  to  a  nurse's  care ;  opportunity  to  examine  the  trachea, 
and  to  remove  membrane  or  other  foreign  body,  is  provided  without  the 
removal  of  anything.  Among  8  cases,  Golding-Bird  reports  no  slipping 
or  other  mishap,  and  the  points  claimed  in  favour  of  the  dilator  are 
certainly  very  great  desiderata. 

To  introduce  a  double  tube,  stand  facing  the  patient ;  hold  the  outer 
tube  by  both  ends  of  the  shield,  so  that  the  lower  edge  of  the  latter 
touches  the  neck,  whilst  the  end  is  in  the  wound  ;  the  end  must  now  be 
pushed  in  by  a  movement  of  rotation,  the  shield  being  raised  into 
position  over  the  wound.  To  withdraw  a  tube  the  rotation  movement 
must  be  reversed. 

In  cases  in  which  there  is  nothing  to  be  expelled  from  the  trachea  there 
is  no  objection  to  introducing  a  tube  at  once ;  and  a  tube  is  always  used 
when  an  aperture  has  to  be  permanently  maintained.  In  the  latter 
cases  a  Jeffrey's  respirator  should  always  be  worn  over  the  tube. 

When  to  tuithdraiu  a  tube  or  dilator. — It  will  be  advisable  to  keep 
the  wound  open  for  24  hours,  even  when  a  foreign  body  has  escaped  at 
once,  if  it  has  excited  much  irritation,  lest  some  inflammatory  swelling 
of  the  glottis  ensue.  After  tracheotomy,  to  prevent  blood  entering  the 
trachea  during  an  operation,  or  to  obviate  suffocation  from  blood,  tumour, 
or  other  substance  blocking  the  glottis,  the  tube  may  as  a  rule  be  with- 
drawn as  soon  as  the  difficulty  is  overcome. 

In  cases  of  acute  oedema  and  laryngitis,  especially  membranous,  it  is 
much  more  difficult  to  decide  when  the  tube  may  be  removed.  All 
expectoration  of  membrane  must  have  ceased,  and  the  discharge  should 
be  only  thin  mucus  in  moderate  quantity— not  muco-pus.  When  the 
tube  has  an  opening  on  its  convexity,  the  outer  opening  may  be  stopped 
lightly  by  a  finger  to  see  whether  the  patient  can  phonate,  or  breathe 
comfortably  through  the  glottis ;  but  it  is  more  satisfactory  to  try  this 
experiment  after  removal  of  the  tube. 

In  cases  of  ulceration  and  new  growth,  cure  of  the  former  without 
stenosis,  or  removal  of  the  latter,  must  precede  closure  of  the  aperture. 

For  the  after-treatment  in  all  cases,  see  p.  544. 

Healing  of  the  wound  is  usually  rapid,  the  cartilages  being  united 
by  fibrous  tissue.  If  a  mistake  has  been  made  in  leaving  out  a  tube, 
re-introduction  may  become  difficult  within  24  hours ;  a  catheter  should 
first  be  passed  into  the  trachea  to  clear  the  way.  Barely  &  fistula  remains, 
and  must  be  closed  by  a  flap.  Also  rarely  a  pedunculated  granulation- 
tumour  develops  from  the  margin  of  the  tracheal  wound,  or  from  a 
pressure  sore,  and  when  the  tube  is  removed  it  acts  like  a  valve,  and 
necessitates  replacement  of  the  tube ;  its  removal  may  necessitate  a 
preliminary  low  tracheotomy. 

Complications  after  tracheotomy. —The  most  common  are  bron- 
chitis, broncho-pneumonia,  pneumonia,  and  pleurisy — the  commonest 
causes  of  death  after  these  operations.  In  diphtheria,  membrane  may 
extend  to  the  finer  tubes  and  cause  suffocation,  tracheotomy  having 
simply  prolonged  the  agony. 

Connected  with  the  wound  the  chief  complications  are  diffuse  cellu- 
litis— sometimes  extending  from  the  neck  along  the  trachea  into  the 
mediastinum — and  diphtheria  of  the  wound ;  the  former  is  extremely 
serious,  the  latter  does  not  seem  to  increase  the  danger.  In  both  cases 
antiseptics  must  be  freely  used,  and  cellulitis  will  require  fomentations 
with  a  hole  for  the  tube,  and  the  usual  treatment.    Secondary  hcemor- 
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rhage  from  the  wound,  or  from  an  ulcer  in  the  trachea,  may  occur ;  also 
perforation  of  the  oesophagus  (p.  562).  The  vessel  must  be  secured  in 
the  first  case,  and  the  two  latter  accidents  should  be  prevented  by  the 
use  of  proper  tubes. 

Indications  for  laryrag-otomy  or  tracheotomy. — It  is  obvious 
that  laryngotomy  is  by  far  the  easier  and  more  quickly  performed 
operation ;  but  it  is  only  after  development  of  the  larynx  at  puberty 
that  the  cricothyroid  space  affords  sufficient  room  for  the  introduction 
of  a  tube.  In  the  absence  of  any  special  indication  to  operate  lower 
(p.  559),  laryngotomy  is  the  operation  in  the  adult  to  combat  or  prevent 
dyspnoea  from  obstruction  of  the  glottis.  In  children  its  place  is  taken 
by  high  tracheotomy  or  crico -tracheotomy,  the  low  operation  being  done 
only  for  some  special  reason. 

The  windpipe  may  be  opened  (1)  prophylactically  to  prevent  blood 
entering  it  during  an  operation,  and  foul  fluids,  &c,  later ;  or  in  antici- 
pation of  spasm,  of  impaction  of  a  body  in  the  rima,  or  of  spread  of 
membrane  down  the  trachea  ;  (2)  for  the  extraction  of  a  foreign  body, 
including  blood,  membrane,  &c. ;  (3)  for  spasm  of  the  glottis,  from  foreign 
body  in  the  larynx  or  gullet,  or  due  to  pressure  on  the  recurrent  laryn- 
geal by  aortic  aneurysm  or  other  tumour,  or  coming  on  in  the  course 
of  inflammatory  disease,  perhaps  induced  by  any  attempt  to  swallow, 
and  preventing  feeding  ;  (4)  for  inspiratory  dyspnoea  due  to  laryngeal 
paralysis  ;  (5)  for  oedema  glottidis,  due  to  Bright's,  regurgitant  heart 
disease,  or  pressure  on  the  great  veins  of  the  neck  ;  (6)  for  inflammatory 
oedema  acute  or  chronic  ;  (7)  for  diphtheria  and  obstruction  by  membrane 
as  well  as  oedema  ;  (8)  to  give  rest  to  a  tubercular  or  syphilitic,  ulcerated 
larynx  (Bryant) ;  (9)  for  laryngeal  or  tracheal  stenosis  consequent  upon 
the  healing  of  syphilitic,  rarely  of  diphtheritic,  ulcers  ;  (10)  for  com- 
pression  of  the  trachea,  especially  by  goitre  ;  (11)  for  dyspnoea  due  to 
neiv  growths  of  or  overhanging  the  larynx. 

Thyrochondrotomy. — A  preliminary  tracheotomy  should  be  done, 
if  possible  a  week  or  more  previous  to  the  operation,  that  the  patient 
may  be  used  to  breathing  through  a  tube.  A  tampon-tube  being  inserted, 
make  an  incision  from  above  the  pomum  Adami  down  to  the 
cricoid ;  make  a  small  transverse  cut  into  the  larynx  just  below  the 
thyroid  in  the  mid-line,  and  pass  a  probe-pointed  bistoury,  one  blade  of 
strong  scissors,  or  a  fine  saw  in  the  adult  or  aged  person,  between  the 
cords,  and  divide  the  cartilage  accurately  in  the  mid-line.  The  halves 
may  now  be  separated  sufficiently  to  remove  a  foreign  body ;  but  for  the 
excision  of  new  growths  it  may  be  necessary  to  detach  the  thyrohyoid 
and  cricothyroid  membranes  from  more  or  less  of  the  borders  of  the 
cartilage.  The  halves  of  the  cartilage  must  be  most  accurately  sutured, 
as  also  the  superficial  parts,  the  tracheotomy-tube  being  worn  till 
healing  is  assured.  This  operation  should  not  be  undertaken  till  endo- 
laryngeal  methods  have  failed.  Of  48  cases,  8*3  per  cent,  died,  31*2 
per  cent,  had  to  wear  a  tube  permanently  for  persistent  dyspnoea, 

I  14-5  per  cent,  recovered  fully  (Mackenzie). 

Extirpation  of  the  larynx. — After  a  preliminary  low  tracheotomy 
and  the  insertion  of  a  tampon-tube,  make  a  mesial  cut  from  the  hyoid  to 

|  the  trachea,  and  at  either  end  of  this  a  cross  cut  to  the  sternomastoid  ; 
raise  the  skin-flaps  ;  separate  the  muscles  from  the  oblique  lines  of  the 
thyroid ;  free  the  cricoid  from  the  trachea,  and  plug  the  latter  with  a 
large  tampon-tube,  through  which  chloroform  is  to  be  given ;  fix  a  sharp 
hook  in  the  cricoid,  and  drag  it  strongly  forwards  separating  the  gullet 

j  from  its  posterior  surface.  The  thyroid  must  next  be  dealt  with,  and  it 
is  necessary  to  keep  the  knife  as  close  as  possible  to  its  posterior  borders 
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and  thus  to  shell  it  out  from  the  lateral  masses  of  the  thyroid  body — 
dividing  the  muscles  and  sparing  the  superior  thyroid  arteries.  If  the 
surrounding  parts  are  at  all  infiltrated,  the  healthy  parts  must  be 
separated  from  the  sides  of  the  larynx  as  a  first  step.  The  upper 
section  must  depend  on  the  extent  of  the  growth,  the  epiglottis  and  part 
of  the  pharynx  being  excised,  if  necessary.  The  carotid  may  be  bared  on 
either  side,  by  raising  the  sterno-mastoid,  and  suspicious  or  affected 
glands  removed.  Hahn,  Schede,  and  others  have  lately  recommended 
doing  thyrochondrotomy  first,  in  early  cases,  with  a  view  to  removing 
only  half  the  cartilage — which  hardly  seems  a  step  in  the  right  direction., 
though  epithelioma  of  the  larynx  rarely  generalises  (1  in  37,  Fauvel)  and 
affects  the  glands  only  late.  If  healing  occur,  a  small  hole  remains  in 
the  pharynx  through  which  an  artificial  larynx  must  be  fitted.  The 
patient  can  then  swallow  food  and  drink  after  practice,  the  artificial 
glottis  being  covered  by  the  tongue  as  heretofore. 

The  operation  has  been  done  twice  successfully  for  recurrent 
papillomata  ;  five  times  for  sarcoma — twice  with  great  success,  1  death 
from  phthisis,  and  2  from  recurrence.  Of  60  cancers,  15  recovered,  42 
died,  3  ?.  Of  the  42  cases,  15  died  of  pneumonia  and  broncho-pneumonia, 
12  of  recurrence,  9  of  collapse  and  exhaustion.  The  difficulties  in  the 
after-treatment  are  not  yet  overcome,  and  many  of  the  cases  were  too 
advanced  for  operation. 

Hanging-  destroys  life :  (1)  Most  usually,  a  drop  being  given,  by 
dislocating  the  neck ;  (2)  by  compressing  the  trachea  and  suspending 
respiration  ;  (3)  much  less  commonly  by  compressing  the  jugular  veins, 
and  inducing  apoplexy. 

Treatment. — Artificial  respiration,  bleeding  from  the  jugular  vein 
if  the  face  be  turgid,  dashing  cold  water  on  the  face  and  chest,  and  a 
current  of  galvanism  passed  from  the  nape  of  the  neck  to  the  pit  of  the 
stomach,  so  as  to  excite  the  diaphragm. 

Treatment  of  drowning. — Turn  the  body  on  the  face  and  let  the 
head  and  chest  hang  down  for  a  few  seconds  that  water  may  run  from 
the  nose,  mouth,  and  lungs;  then  turn  the  body  on  the  back  with  the 
head  and  shoulders  raised,  wipe  out  the  mouth  and  throat,  draw  forward 
the  tongue,  and  turn  the  face  well  to  one  side  that  the  tongue  may  not 
fall  back  ;  hastily  strip  off  wet  coat  and  vest,  and  set  artificial  respiration 
going  (Silvester's  q.v.)  at  once.  Meanwhile  let  others  tear  off  and 
remove  all  other  wet  garments ;  dry  the  body  by  friction  with  warm 
towels,  wrap  it  in  warm  blankets,  and  apply  hot  bricks  or  bottles,  or  warm 
clothing  from  bystanders ;  give  an  enema  of  brandy  or  inject  ether- 
Warm  drinks  may  be  given  as  soon  as  the  patient  can  swallow.  Minor 
means  of  exciting  respiration  are  alternate  affusion  of  hot  and  cold 
water  on  the  chest,  and  tickling  the  nose  and  fauces  to  induce  sneezing, 
coughing,  or  vomiting. 

A  case  is  related  in  which  the  most  persevering  friction  was  kept  up' 
for  eight  hours  before  the  humanity  of  the  surgeon,  Dr.  Douglass  of  Havre, 
was  rewarded  by  a  return  of  respiration  ('  Med.  Gaz.'  December  23,  1846). 

Surgical  Affections  of  the  External  Parts  of  the  Neck  and  Throat. 

Wounds  of  the  throat  are  generally  suicidal,  and  may  be  incised,, 
punctured,  or  gunshot ;  each  variety  may  be  accidental  or  homicidal- 
Suicidal  wounds  are  the  most  common  in  civil  practice,  and  are  usually 
incised,  transverse,  and  made  from  left  to  right,  unless  the  subject  is. 
left-handed.    They  vary  from  mere  scratches  to  complete  section  of  all. 
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the  parts  on  the  front  of  the  spine,  the  vertebrae  being  notched.  When 
other  than  superficial,  they  are  extremely  dangerous,  both  from  the  im- 
portance of  the  parts  affected,  and  from  the  despondency  of  the  patient 
— the  latter  condition  being  often  accompanied  by  a  tendency  to  diffuse 
inflammation  and  sloughing,  especially  in  the  aged. 

Wounds  not  opening-  the  air-  or  food-passage. — Unless  punc- 
tured or  gunshot,  these  wounds  rarely  involve  the  important  structures 
on  either  side  of  the  larynx  ;  they  often  score  the  thyroid  cartilage 
deeply.  The  chief  dangers  are  hcemorrhage  from  superficial  veins,  entry 
of  air,  and,  later,  diffuse  cellulitis ;  rarely  oedema  glottidis  suddenly 
supervenes.  All  vessels  must  be  secured,  both  ends  of  veins  being  dealt 
with,  and  their  cardiac  ends  should  be  compressed  at  once,  lest  a  deep 
inspiration  cause  air  to  enter.  Careful  asepsis,  drainage,  and  suture 
should  then  be  practised,  gentle  and  uniform  compression  with  an  elastic 
bandage  applied  over  the  dressing.  In  all  wounds  of  the  throat  the 
patient  is  most  comfortable  with  the  shoulders  well  raised  ;  and  the 
head  must  be  kept  strongly  flexed  by  bandages  passing  from  each  side 
of  a  close-fitting  cap  to  a  band  round  the  waist. 

Wounds  of  the  great  vessels  must  be  treated  as  usual — by  ligature  at 
the  spot — if  the  case  is  seen  in  time  for  any  treatment,  as  is  not  un- 
common in  punctured  and  lacerated  wounds.  A  few  cases  are  recorded 
of  non -penetrating  wound  of  the  carotid ;  ligature  above  and  below 
should  be  practised.  Any  large  wound  of  the  jugular  must  be  similarly 
dealt  with,  but  the  vein-wall  round  a  mere  puncture  may  be  picked  up 
and  tied.  During  these  manipulations,  bleeding  must  be  restrained  by 
digital  pressure  or  by  clamp-forceps. 

We  have  it  on  the  authority  of  Billroth  that  section  of  the  vagus  in 
man  may  have  no  immediate  effect  upon  the  pulse  or  respiration ;  it 
almost  always  proves  fatal,  however,  within  a  day  or  two  from  pneu- 
monia, as  also  does  section  of  the  phrenic. 

Wounds  involving-  the  air-  and  food-  passages. — Of  158 
suicidal  wounds  (Durham  1  Holmes'  System,'  vol.  ii.),  11  were  above  the 
hyoid,  45  through  the  thyrohyoid  membrane,  35  through  the  thyroid 
cartilage,  26  through  the  cricothyroid  membrane  or  cricoid  cartilage, 
and  41  through  the  trachea. 

A  wound  above  the  hyoid  causes  severe  haemorrhage  from  the  linguals 
and  facials ;  the  base  of  the  divided  tongue  may  fall  back  on  the  glottis, 
and  power  of  swallowing  is  lost ;  9  of  11  cases  died.  When  the  knife 
passes  through  the  thyrohyoid  space,  it  may  cut  off  the  tops  of  the  epi- 
glottis or  arytenoids,  and  these  may  fall  over  the  glottis ;  there  may  be 
sharp  bleeding  from  the  superior  laryngeal  vessels,  and  the  internal 
laryngeal  nerve  may  be  cut.  The  thyroid  cartilage  generally  protects  all 
large  vessels,  but  they  are  easily  reached  through  the  cricothyroid  or 
cricotracheal  space.  Haemorrhage  is  free  when  the  trachea  is  wounded 
from  the  many  veins  about  it,  from  the  thyroid  or  from  the  great  vessels  ; 
the  recurrent  laryngeal  nerves  may  suffer.  The  oesophagus  may  be  wounded 
or  divided,  in  which  case  much  displacement  of  the  ends  of  the  trachea 
may  take  place,  and  soft  parts  may  fall  across  and  obstruct  the  lower ; 
the  great  vessels  are  almost  always  injured  when  the  trachea  is  divided. 

Treatment. — In  the  first  place  hcemorrhage  and  the  danger  cf  entry 
of  air  must  be  met  as  above  directed  ;  unless  asphyxia  be  urgent  and 
haemorrhage  less  so,  when  the  former  will  take  precedence  in  the  matter 
of  treatment.  It  may  be  due  to  dropping  back  of  the  base  of  the  tongue  ; 
draw  it  forward  and  suture  it  to  the  anterior  part.  Seek  for  and  remove 
any  part  of  the  epiglottis,  or  other  cartilage,  impacted  in  the  rima.  If 
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blood  is  filling  the  windpipe  suck  it  out  with  the  mouth  and  a  large 
catheter.  If  there  is  general  oozing  and  blood  keeps  entering  the  wind- 
pipe, introduce  a  large  tube  into  it,  and  plug  the  wound  around  for  a 
short  time.  Bleeding  being  checked,  the  wound  must  be  treated,  remem- 
bering (1)  that  the  wound  cannot  be  kept  aseptic,  and  is  therefore  likely 
to  inflame  and  slough  ;  (2)  that  if  the  soft  parts  prevent  the  free  escape 
of  air  it  will  pass  into  the  subcutaneous  tissue  and  cause  more  or  less 
extensive  emphysema — a  complication  which  is  usually  not  dangerous, 
even  though  extensive,  but  which  may  become  so  by  entering  the  media- 
stinum or  the  submucous  tissue  of  the  larynx  ;  (3)  that  in  any  of  these 
wounds  near  the  glottis  sudden  oedema  may  close  the  latter.  To  meet 
these  points  some  recommend  tracheotomy  below  and  accurate  suture  of 
the  wound  in  the  trachea  and  soft  parts  ;  but  the  great  probability  is 
that  they  would  not  heal  per  primam.  The  more  usual  practice  is,  there- 
fore, to  close  and  drain  lateral  parts  of  wounds,  but  to  leave  the  central 
portions  open  that  air  may  pass  in  and  out  freely ;  in  all  cases  the 
head  is  kept  flexed.  Should  oedema  glottidis  come  on  introduce  a  large 
tube  through  the  wound,  slitting  the  trachea  upwards  and  downwards  if 
necessary.  This  may  be  done  from  the  first  in  patients  living  at  a  dis- 
tance from  help.  When  the  trachea  is  divided  a  few  stitches  must  be 
put  in  to  prevent  wide  separation  and  displacement ;  Hiiter  recommends 
continuous  suture  of  the  mucosa.  When  the  oesophagus  is  luounded  sew 
it  up  carefully  with  catgut,  the  mucosa  first  and  then  the  muscle. 

Treat  the  wound  with  chloride  of  zinc  and  with  iodoform  to  prevent 
as  far  as  possible  the  dangers  of  sepsis,  e.g.  cellulitis,  perhaps  extending 
to  the  mediastinum,  and  septic  broncho-pneumonia— the  commonest 
cause  of  death  in  these  cases.  Warm  and  moisten  the  air  as  directed 
after  tracheotomy  (p.  544)  to  prevent  bronchitis,  pneumonia,  &c. ;  and 
lastly,  feed  the  patient  with  the  most  nutritious  diet  and  a  judicious 
amount  of  stimulant  from  the  first.  Where  there  is  difficulty  in  swallow- 
ing, a  small  stomach-tube  must  be  passed  gently  ;  enemata  may  also  be 
used.  This  difficulty  may  arise  from  wound  of  the  tongue  and  section  of 
the  elevators  of  the  larynx,  removal  of  the  epiglottis,  loss  of  sensation 
or  motor  paralysis  of  the  glottis,  and  wound  of  the  pharynx  or  gullet. 

As  these  wounds  heal,  excessive  granulation  may  occur,  cause 
dyspnoea,  and  perhaps  stenosis  :  nitrate  of  silver,  or  removal,  are  the 
remedies. 

Affections  of  the  Thyroid  Body. 

This  body  is  but  rarely  diseased  if  we  except  the  group  of  enlarge- 
ments classed  together  as  goitres.  It  may  be  congenitally  absent  as  a 
whole — usually  in  acephalous  monsters,  rarely  in  idiots — or  in  part;  con- 
genitally large,  as  a  whole  or  in  part ;  the  isthmus  may  be  very  deep, 
and  from  it  a  middle  horn  may  ascend  to  the  hyoid,  or  it  may  cross 
between  the  gullet  and  trachea ;  the  whole  gland  may  be  placed  too  high, 
as  it  often  is  in  cretins  (submaxillary  goitre),  or  a  process  may  lie  be- 
tween the  trachea  and  sternum  (substernal  goitre)  ;  lastly,  accessory 
thyroids  are  rarely  found  in  its  neighbourhood,  perhaps  enlarged  (Pollard, 
'  Trans.  Path.  Soc.'  1886).  A  very  large  majority  of  cretins  are  goitrous, 
and  it  is  probable  that  in  all  the  thyroid  is  so  diseased  as  to  be  function- 
ally inactive. 

Hyperemia  is  frequent,  and  often  causes  swelling  of  the  gland  in 
the  female  during  menstruation  and  pregnancy,  sometimes  apparently 
leading  to  hypertrophy.  One  form  of  goitre  (exophthalmic)  is  character- 
ised by  great  enlargement  of  the  vessels  of  the  gland. 
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Inflammation  is  very  rare  ;  it  may  end  in  resolution,  fibroid  over- 
growth, or  abscess.  Abscess  is  often  large  and  circumscribed,  with 
cheesy  contents  which  may  calcify  ;  but  it  sometimes  extends,  and  bursts 
into  a  neighbouring  canal  or  cavity,  or  through  the  skin.  The  whole 
gland  may  necrose  as  a  result  of  septic  inflammation  in  pyasmia, 
typhoid,  &c. 

Goitre  or  Derbyshire  Neck  is  an  enlargement  of  the  thyroid  gland,  of 
which  there  are  two  chief  varieties— the  common  and  the  exophthalmic. 

(1)  Common  g-oitre  is  in  the  great  majority  of  cases  due  to  the 
action  of  endemic  causes,  and  is  often  called  'endemic  goitre';  but 
sporadic  cases  also  occur.  Its  causes  are  still  obscure,  in  spite  of  much 
research.  It  is  much  commoner  in  women  than  in  men ;  may  be  con- 
genital, but  then  rarely  enlarges  much  before  puberty  ;  it  appears  with 
special  frequency  just  before  puberty,  and  rarely  if  ever  begins  after 
mid-life.  After  50,  common  goitre  ceases  to  grow,  but  it  may  be  the 
starting-point  of  malignant  disease.  Its  homes  are  widely  scattered 
over  the  world,  and  are  usually  situate  in  hilly  districts  ;  but  it  is 
the  inhabitants  of  the  sunless  valleys  here  that  chiefly  suffer.  It  is 
common  in  Derbyshire,  Nottinghamshire,  Yorkshire,  Hampshire,  and 
Sussex  ;  and  much  more  so  in  the  Alps,  Savoy,  Black  Forest,  Punjab, 
Himalayas,  and  many  other  places.  Many  of  these  places  are  upon 
magnesian  limestone,  and  the  water  is  extremely  hard;  but  equally 
hard  water  is  drunk  with  impunity  in  non-goitrous  districts,  and  goitre 
is  not  coextensive  with  mountain  limestone.  Other  peculiarities  in  water 
— the  absence  of  iodine,  the  presence  of  various  metals,  even  iron — have 
been  blamed.  Klebs,  of  course,  suspected  an  organism,  and  found  and 
cultivated  from  the  water  in  Styria  a  navicula,  which  gave  goitre  to  dogs 
who  drank  it  or  into  whose  necks  it  was  injected ;  there  has  been  no 
confirmation  of  the  observation.  Strangers  coming  into  goitrous  districts 
are  liable  to  the  disease  ;  improvement  follows  removal  from  the  district ; 
and  though  many  of  the  children  of  goitrous  parents  become  goitrous, 
this  is  so  only  so  long  as  they  remain  in  goitrous  districts.  The  children 
of  goitrous  parents  are  also  liable  to  be  cretinous. 

Morbid  anatomy. — 1.  Simple  hypertrophy  is  often  spoken  of,  but 
exact  microscopy  shows  that  it  is  uncommon  to  find  a  goitre  quite  of  the 
structure  of  normal  thyroid. 
Usually  the  original  vesicles 
give  rise  to  budding  tubes  of 
epithelial  cells  which  do  not 
all  develop  into  vesicles,  and 
thus  we  get  an  atypical  epi- 
thelial growth,  the  position 
of  which  in  an  anatomical 
classification  might  take  it 
far  from  its  clinical  allies. 
Wolfler  calls  such  cases '  ade- 
noma.' 2. — Colloid  hyper- 
trophy. The  vesicles  in  a 
goitre  of  the  above  struc- 
ture may  become  distended 
with  colloid  material,  forming 

small  cysts.  Parts  of  a  goitre  may  undergo  the  colloid  change,  swell,  and 
render  the  mass  very  irregular.  3.— Cystic  goitre  is  due  to  the  blending 
of  several  small  cysts  at  one  or  more  places  in  a  goitre ;  the  contents 
become  more  fluid,  some  haemorrhage  often  occurs  into  the  cyst,  and 


Fig 


210.— Section  of  a  calcined  goitre. 
(Middlesex  Hosp.  Hus.) 
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sometimes  papillary  growths  project  into  it.  But  a  cyst  may  form  in 
an  otherwise  healthy  thyroid.  4. — In  fibrous  goitre  the  stroma  is 
greatly  thickened.  5. — Much  of  the  stroma  may  calcify  (Fig.  210),  espe- 
cially in  the  neighbourhood  of  old  cysts,  and  here  even  plates  of  bone 
may  be  found.  6. — Distinct  circumscribed  tumours  form,  often  in  or 
near  the  isthmus ;  they  may  be  cystic. 

This  is  the  best  place  to  note  that  Cohnheim,  H.  Morris,  W.  Haward, 
and  a  few  others,  have  recorded  cases  of  apparently  simple  goitre  in  the 

adult,  in  which  secondary  growths, 
having  the  structure  of  normal 
thyroid,  appeared  elsewhere,  chiefly 
in  the  bones.  How  to  explain  this 
malignancy  is  a  difficult  question 
('  Path.  Soc.  Trans.'  vol.  xxxi.  p.. 
259,  and  vol.  xxxiii.  p.  291). 

Symptoms. — A  swelling,  hav- 
ing the  situation,  and  often  the  form,, 
of  the  whole  or  part  of  the  thyroid 
body — in  the  latter  case  affecting- 
the  lateral  masses,  and  especially 
the  right,  much  more  often  than 
the  isthmus.  Even  when  the  whole 
gland  is  involved,  the  swelling  may 
be  of  very  unusual  shape  and  bossy 
(Fig.  211).  It  is  rarely  tender  and 
the  skin  over  it  is  not  discoloured.. 
Increase  of  fibrous  tissue  and  calci- 
fication render  the  thyroid  very 
firm,  or  of  stony  hardness ;  other 
Fig.  811.— Enlarged  thyroid  gland.  (King's  forms  are  moderately  soft  and 
Coll.  Mus.)  The  oesophagus  is  pushed  may  seem  to  fluctuate ;  cysts- 
to  the  right  side  by  the  tumour.  usually    project     and  fluctuate,. 

but  they  may  be  deep,  or  even 
burst  into  the  trachea  or  gullet.  A  point  of  chief  importance  is  that 
thyroid  swellings,  unless  very  large,  rise  and  fall  with  the  trachea  in 
swallowing.  Usually  such  swellings  are  smaller  than  a  cocoa-nut,  but 
they  may  be  so  large  as  to  reach  the  thighs.  Beyond  their  weight  and 
inconvenience  these  very  large  growths  do  not  give  rise  to  serious- 
symptoms,  viz.,  dyspnoea  and  dysphagia,  whereas  small  ones  frequently 
do  so,  an  enlarged  nodule  occupying  some  point  of  vantage— e.g.  the 
isthmus  passing  between  the  trachea  and  gullet,  the  lateral  lobes  grow- 
ing in  between  these  parts,  or  a  nodule  lying  behind  the  sternum- 
Naturally  dyspnoea  is  much  more  common  than  dysphagia  ;  at  first  it 
appears  only  on  exertion  and  is  due  to  side-to-sicle  or  antero-posterior 
compression  of  the  trachea  ;  the  cartilages  may  disappear  under  pressure,, 
and  the  lumen  be  almost  obliterated.  The  more  rapid  the  growth,  the 
more  severe  the  symptoms ;  dyspnoea  in  its  turn  causes  asphyxial  con- 
gestion and  greater  swelling  of  the  gland.  Both  air-  and  food-  passage 
may  be  displaced  to  one  or  other  side ;  rarely  one  goes  without  the  other 
(Fig.  211). 

At  any  time  an  attack  of  hyperemia  may  come  on,  causing  rapid 
increase  in  the  size  of  the  swelling  and  of  the  dyspnoea.  A  goitre  is 
more  liable  than  healthy  thyroid  to  acute  inflammation  running  on  to 
abscess  and  sloughing  (Kocher). 

Treatment. — Bemoval  from  any  place  where  goitre  is  endemic  to- 
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the  seaside  or  some  high  mountain-climate  where  pure,  soft  water  is 
to  be  had,  is  most  important.  All  drinking  water  should  be  boiled  and 
filtered.  '  Burnt  sponge,'  in  powder  or  lozenge,  has  acquired  a  reputation 
in  the  treatment  of  goitre,  and  its  success  has  been  attributed  to  the  iodine 
which  it  contains.  Consequently  liq.  iodi,  and  more  often  iodide  of 
potash,  have  been  given  in  large  doses ;  whilst  the  skin  over  the  mass  is 
painted  with  tinct.  iodi,  or  rubbed  with  the  ointment.  This  treatment  very 
often  fails.  Injection  of  tinct.  iodi  (mxv.  ad  5j->  twice  a  week)  is  next  to 
be  tried,  a  Pravaz  syringe  with  platinum  needle  being  used.  Stick  the 
needle  luell  into  the  substance  of  the  mass,  and  see  if  any  blood  escapes 
through  it ;  if  it  does,  alter  the  position  of  the  point,  as  it  is  probably  in 
a  vein ;  then  make  the  injection,  withdraw  the  needle,  and  rub  the 
skin  about  the  puncture  between  the  finger  and  thumb  to  prevent  escape 
of  iodine.  A  cure  may  require  many  months.  Sudden  death  has  oc- 
curred from  this  treatment,  and  is  usually  attributed  to  entry  of  air  into  a 
vein,  but  the  quantity  would  be  too  small ;  Horsley  suggests  that  it  is 
due  to  cardiac  thrombosis,  which  he  caused  by  injecting  15  cc. — a  large 
amount — into  the  ext.  jugular  of  a  dog.  This  injection  is  said  to  be 
useless  in  fibroid  and  colloid  cases  (Wolfler).  The  natural  variations 
in  size  of  some  goitres,  as  also  the  fact  that  some  disappear  entirely, 
especially  those  markedly  connected  with  menstruation  or  pregnancy, 
must  be  remembered  in  estimating  the  value  of  treatment. 

The  presence  of  a  cyst  is  always  favourable,  as  treatment  of  it  is 
likely  to  prove  successful.  Draw  off  the  fluid  with  a  trocar  and  cannula 
— pure  blood  will  often  flow  at  the  end — and  at  once  fill  the  cavity  with 
liq.  ferri  perchlor.  3ij.,  aq.  ad  ^j.  Plug  the  cannula  and  leave  it  in.  On 
the  third  or  fourth  day,  when  suppuration  is  established,  replace  the 
cannula  by  a  drainage-tube.  An  alarming  rise  of  temperature  usually 
follows  this  treatment,  but  it  subsides  as  pus  forms.  Drainage  must  be 
continued  as  the  cyst  shrinks :  it  takes  1  to  6  months.  Incision  often 
leads  to  bleeding,  which  it  is  very  hard  to  stop. 

In  cases  of  rapid  enlargement  of  goitres,  with  urgent  dyspnoea,  one- 
may,  if  there  is  time,  try  such  remedies  as  purgatives ;  hot  foot,  or  general, 
baths  ;  aconite  to  depress  the  pulse ;  tartar  emetic  in  nauseating  doses,  or 
bleeding  from  the  jugular.  In  cases  of  great  urgency,  high  tracheotomy 
and  the  passage  of  Konig's  cannula  past  the  obstruction  is  the  best 
treatment.  Multiple  punctures  of  the  goitre,  which  may  bleed  exces- 
sively, and  incision  of  the  capsule,  are  also  recommended.  If  there  is 
more  time,  curative  measures — division  of  the  isthmus,  or  removal  of 
part  of  the  gland,  may  be  undertaken  at  once. 

In  cases  of  steadily  increasing  dyspnoea  from  compression  of  the 
trachea,  not  checked  by  the  above  methods,  the  first  remedy  to  try  is 
division  of  the  isthmus.  This  is  accomplished  between  two  silk 
ligatures,  and  '  is  invariably  followed  by  shrinking  of  the  goitre ' 
(S.  Jones).  If  the  goitre  is  substernal,  or  success  should  not  follow 
division  of  the  isthmus,  high  tracheotomy  and  the  insertion  of  Konig's 
4  to  5  inch  cannula,  or  tracheotomy  through  the  isthmus,  may  be  best.. 
Usually,  removal  of  part  of  the  gland,  or  of  a  circumscribed  tumour, 
is  preferable.  Many  operations  for  the  removal  of  the  whole  thyroid 
have  been  done  ;  but  recent  researches  have  shown  that  the  functions 
of  this  body  are  most  important  to  the  economy,  and  that  its  complete 
removal  leads  to  death  of  the  patient  from  myxcedema  (Horsley,  Brown 
Lecture, '  Brit.  Med.  Jour.,'  Jan.  17  and  31, 1885).  It  is  doubtful,  therefore, 
whether  it  is  justifiable  even  in  early  malignant  disease.  The  method 
I  of  removing  the  whole  gland  is  followed  in  the  extirpation  of  any  part.. 

I 
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A  long  median  incision  generally  suffices ;  and  the  infra-hyoid  muscles  can 
be  sufficiently  retracted  to  expose  the  mass  ;  its  capsule  being  bare 
superficially,  the  isthmus  is  to  be  divided  between  ligatures,  or  by  the 
cautery,  and  the  half  to  be  removed  is  carefully  raised,  the  finger  or  some 
blunt  instrument  being  used,  until  the  upper  or  lower  angles  where  the 
arteries  enter  are  reached  ;  a  silk  ligature  is  tied  round  these  points, 
being  passed  with  an  aneurysm  needle,  and  the  piece  is  then  removed. 
In  the  last  step  every  care  must  be  taken  to  avoid  including  the 
recurrent  laryngeal  in  the  groove  between  the  trachea  and  gullet,  or 
injuring  the  great  vessels,  especially  the  jugular,  to  which  the  thyroid 
may  be  adherent.  Every  bit  of  connective  tissue  about  the  gland  should 
be  torn  with  two  forceps  rather  than  cut,  and  obvious  veins  should  be 
double  ligatured  or  clamped  before  division.  The  operation  is  difficult 
and  the  dangers  of  septicaemia  and  mediastinitis,  in  the  absence  of 
antiseptics,  great.  If  some  of  the  gland  is  left  it  hypertrophies  and 
myxcedema  does  not  ensue. 

Circumscribed  tumours  usually  shell  out  without  much  difficulty  or 
bleeding. 

2.  Exophthalmic  goitre  occurs  chiefly  in  young  women,  occasion- 
ally in  men  of  nervous  temperament.  Not  uncommonly  some  severe  illness, 
strain,  or  strong  excitement,  is  assigned  as  the  cause  ;  valvular  disease 
of  the  heart  may  be  present.  The  complex  of  symptoms  is  usually 
regarded  as  due  to  paresis  of  the  cervical  sympathetic ;  but  some  of  the 
signs  of  this  are  wanting.  In  a  fully  developed  case  we  find  slight  or 
moderate  enlargement  of  the  thyroid,  which  pulsates  with  the  heart,  and 
prominence  of  both  eyeballs,  which  may  be  so  great  that  the  sclerotic  is 
\isible  all  round  the  cornea),  and  the  lids  cannot  meet ;  but  before  these 
appear  the  patient  generally  suffers  from  distressing  palpitation, 
anaemia,  disordered  menstruation,  and  often  from  hysteria.  All  these 
symptoms — especially  palpitation  and  prominence  of  the  goitre  and 
globes — are  apt  to  increase  at  the  menstrual  periods.  The  goitre  may 
occur  without  proptosis  and  vice  versa  (p.  497).  It  is  due  primarily  to 
enlargement  of  the  vessels,  but  increase  of  the  thyroid  tissues  may 
follow  on  this  ;  the  carotids  are  said  often  to  be  enlarged.  The  thyroid 
rarely  reaches  such  a  size  as  to  require  special  treatment ;  but  it  is 
said  in  a  few  cases  to  have  compressed  the  trachea.  Injection  of  ergotin 
into  the  connective  tissue  over  the  goitre  has  been  favourably  spoken  of ; 
injection  of  iron  into  the  mass  is  too  dangerous  to  be  practised. 
Attention  must  be  paid  to  the  general  health  and  especially  to  the 
uterine  and  digestive  functions ;  and  steel  with  aloes,  conium,  valerian 
and  nerve-sedatives,  with  a  good  diet,  prescribed.  The  prognosis  is 
very  doubtful ;  in  the  course  of  years  the  disease  may  become  less 
marked,  but  it  rarely  disappears.  On  the  other  hand  it  very  rarely  is 
directly  fatal. 

Sarcoma  and  cancer  rarely  affect  the  thyroid.  Kaufmann  has 
recently  collected  7  cases  of  the  former  and  23  of  the  latter.  Cancer 
may  be  either  encephaloid  or  scirrhous,  and  in  the  latter  case  may 
shrink  a  good  deal,  thus  causing  stenosis  of  the  trachea.  The  softer 
sarcomata  and  encephaloid  may  form  huge  rapidly-growing  tumours. 
Fixity  of  the  parts  to  the  skin  and  adjoining  structures,  often  dark 
discolouration  of  the  skin,  involvement  of  the  recurrent  laryngeal  and 
paralysis  of  the  abductors  of  the  cords,  origin  after  mid-life  with  rapid 
growth  and  cachexia,  are  the  diagnostic  points.  The  disease  is  probably 
always  fatal :  early  and  complete  removal  would  apparently  end  only 
in  death  from  myxcedema. 
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Cysts  and  Tumours  in  the  Neck. 

Cysts  and  tumours  occur  in  great  number  and  variety  in  the  neck. 

Cysts. — 1.  Congenital  fistula  and  cysts  of  developmental  origin. 

The  mandibular  is  the  first  of  a  series  of  five  visceral  arches  which 
grow  from  above  downwards  and  forwards  to  form  the  lower  jaw  and 
the  neck  by  their  union  in  the  mid-line.  Between  them  lie  four  clefts- 
branchial — generally  obliterated  early  in  foetal  life.  All  start  from  the 
neighbourhood  of  the  ear :  the  first  runs  between  the  jaw  and  the  body 
of  the  hyoid  bone ;  the  second  between  the  styloid  process,  stylohyoid 
ligament,  and  small  cornu,  on  the  one  hand,  and  the  great  cornu  on  the 
other ;  the  third  between  the  hyoid  bone  and  thyroid  cartilage  ;  and  the 
fourth  lies  along  the  anterior  borders  of  the  sternomastoids,  reaching  down 
to  the  interclavicular  notch.  Sometimes  these  clefts  do  not  close  com- 
pletely ;  and  this  is  by  far  most  frequent  in  the  fourth.  We  then  find,  low 
down  in  front  of  the  sterno-mastoid,  a  small  opening  from  which  a 
mucous  or  a  puriform  fluid  may  now  and  again  be  pressed ;  a  probe  runs 
up  and  in  for  a  varying  distance ;  generally  the  channel  is  narrow  and 
ends  blindly,  but  it  may  open  in  the  pharynx  or  trachea.  It  is  lined  by 
a  mucous  membrane,  and,  rarely,  the  outer  opening  is  mesial.  These 
fistulas  are  rare,  often  hereditary,  give  little  trouble,  and  may  be  let 
alone.  In  a  boy  who  wished  to  become  a  trumpeter,  Hliter  followed  one, 
between  the  carotids,  to  the  pharynx  and  destroyed  the  mucous  lining. 

"Unilocular  serous  cysts  :  Hydrocele  colli. — These,  when 
situate  near  the  angle  of  the  jaw  in  deep  relation  with  the  styloid  process, 
between  the  larynx  and  sterno-mastoid,  or  very  rarely  in  the  position  of 
the  usual  congenital  fistula,  appear  to  arise  in  connection  with  the  second, 
third,  and  fourth  clefts.  Serous  cysts  in  the  subclavian  triangle  occur,  but 
must  have  a  different  origin.  These  cysts  are  not  usually  present  at 
birth.    Tapping,  injection  with  iodine,  or  drainage,  are  the  remedies. 

Multilocular  serous  cyst :  Cong-enital  cystic  hygroma  : 
Lymphangioma  cysticum. — These  tumours  may  be  of  great  size  at 
birth,  or  only  the  rudiments,  which  grow  more  or  less  rapidly,  may 
be  present.  They  consist  of  cysts,  varying  in  size  from  a  pea  to  an 
apple,  the  walls  of  which  may  be  so  thin  as  to  seem  endothelial  only,  or 
they  are  thickened  by  the  addition  of  connective  tissue,  and  sometimes 
of  fat  containing  considerable  vessels,  or  even  of  cartilage  and  bone. 
Papillary  growths  may  project  into  the  cysts,  and  they  contain  fluid 
which  is  clear  and  serous  usually,  but  may  be  chocoh  te,  from  blood,  or 
viscid. 

These  multilocular  cysts  are  thought  to  be  due  to  dilatation  of  lym- 
phatics, and  even  of  the  lymph-sinuses  of  glands  ;  by  a  process  of  con- 
|  striction  cysts  are  formed.  Naturally,  such  growths  occupy  primarily 
the  great  areolar  planes,  but  secondary  cysts  penetrate  everywhere, 
j  pushing  aside  muscles,  between  vessels,  between  spine,  gullet,  and  wind- 
pipe, up  to  the  base  of  the  skull,  to  the  face,  to  the  floor  of  the  mouth 
(when  they  may  be  combined  with  makroglossia),  or  down  into  the 
axilla  or  thorax.  Chains  of  cysts  may  penetrate  into  any  chink.  Parts 
pressed  upon  may  atrophy. 

Their  favourite  seat  is  the  front  of  the  neck,  especially  the  sub- 
maxillary space  ;  they  may  be  uni-  or  bi-lateral,  meeting  in  the  mid- 
line in  the  latter  case,  growing  down  in  front  of  the  windpipe  to  the 
[sternum.  They  occur  also  between  the  jaw  and  the  ear,  in  the  sub- 
clavian space,  and  just  below  the  occiput  as  a  large  cyst  on  either  side 
of  the  lig.  nuchas.    They  may  be  superficial  and  spread  superficially* 
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their  lobulated  character,  fluctuation,  and  even  translucency,  being  appa- 
rent ;  or  they  may  originate  deeply  and  lack  these  characters,  whilst 
they  cause  lividity  and  oedema  of  the  face,  varix,  dyspnoea,  and  dys- 
phagia— symptoms  rarely  due  to  a  superficial  cyst.  Children  commonly 
die  starved  and  exhausted,  many  others  as  a  result  of  operation,  very  few 
recover  spontaneously.  The  diagnosis  is  difficult  only  in  deep  cysts, 
and  then  chiefly  from  deep  fatty  tumour,  hydrocele  colli,  and  behind 
from  spina  bifida. 

The  treatment  consists  in  setons  of  fine  single  threads,  left  in  till 
suppura  tion  occurs  (T.  Smith)  ;  repeated  incision  through  one  another  ;  or 
injection  with  iodine  or  chloride  of  zinc  solution.  This  may  be  followed 
by  rapid  swelling  and  asphyxia.  Extirpation  can  be  done  at  so  early  an 
age  only  in  small  and  isolable  tumours. 

2.  Deep  Dermoid  cysts  are  very  rare  and  may  be  met  with  at  any 
spot  in  the  neck,  but  the  carotid  sheath  is  the  seat  of  election ;  to  it, 
and  to  the  great  vessels,  they  may  be  closely  adherent ;  they  often  do 
not  enlarge  till  adult  age.  They  may  have  the  structure  of  simple  athe- 
romatous cysts,  or  contain  hair,  teeth,  cartilage,  and  bone ;  and  they 
originate  from  invaginations  of  epiblast  or  from  the  branchial  clefts. 
Sometimes  they  may  be  drawn  out  easily  through  an  incision ;  at  others 
the  dissection  is  most  difficult  and  has  been  abandoned. 

3.  Bursal  cysts  in  the  neck  arise  usually  from  the  thyrohyoid 
bursa  between  the  thyrohyoid  membrane  and  the  back  of  the  hyoid. 
The  prethyroid  on  the  pomum  Adami  is  inconstantly,  and  the  supra- 
hyoid (p.  532)  rarely,  present  (Gruber).  Collections  of  fluid  in  these  situ- 
ations lead  to  the  diagnosis.  Treat  by  injection  of  iodine.  Incision 
without  cauterisation  or  excision  often  leaves  a  chronic  fistula.  These 
bursae  must  be  remembered  as  being  occasionally  the  starting-points  of 
cellulitis. 

4.  Blood  cysts. — Ordinary  hematoma  seems  to  be  very  rare  in  the 
neck,  which  is,  however,  the  special  seat  of  the  so-called  '  true  blood- 
cyst.'  Such  tumours  may  be  congenital  or  appear  later,  and  are  most 
common  in  the  supraclavicular  fossa  ;  they  occur  also  in  relation  with 
the  sternomastoid.  Growth  is  usually  slow,  but  may  be  very  rapid,  and 
the  swellings  attain  a  large  size.  The  skin  is  normal  but  for  varicose 
veins,  and  other  pressure-symptoms  may  of  course  develop.  Some  can 
be  emptied  by  pressure,  being  in  direct  communication  with  a  vein ; 
others  are  quite  irreducible.  The  former  contain  blood,  and  are  due 
either  to  a  congenital  malformation  (dilatation)  of  a  vein,  to  degeneration 
of  a  naevus  which  has  by  pressure  opened  a  communication  with  the 
vein,  or  to  limited  and  great  varix  of  a  branch.  The  latter  may  contain 
fluid  blood  and  coagula,  but  sometimes  serum  first  issues,  and  is  followed 
by  blood,  which  is  often  bright,  and  seems  to  issue  by  general  oozing 
from  the  cyst-wall.  Their  pathology  is  very  doubtful.  Spontaneous 
cysts  containing  bloody  fluid  are  met  with,  which  give  no  trouble: 
they  are  probably  serous,  cysts  into  which  haemorrhage  has  occurred. 
Treatment  is  extremely  difficult,  yet  something  must  be  done 
in  advancing  cases.  Aspiration  will  very  likely  be  necessary  for  dia- 
gnosis ;  and,  the  cyst  being  emptied,  pressure  may  be  tried  ;  but  this 
cannot  be  repeated  often  or  anaemia  will  be  induced.  Injection  of 
iodine  after  emptying  has  been  successful,  and  has  also  killed.  Extir- 
pation is  the  only  remedy  when  the  cyst  obviously  opens  into  a  vein, 
and  is  the  best  in  other  cases  when  it  can  be  practised.  Hiiter  removed 
the  greatly  dilated  lower  half  of  the  internal  jugular,  and  speaks  of  such 
operations  as  '  among  the  most  difficult.' 
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5.  Hydatid  cysts  (p.  177)  rarely  occur  in  the  neck  and  are  recog- 
nised by  the  results  of  tapping. 

6.  Cysts  containing-  air. — Hernia  bronchalis,or  goitre  aerien,  is  a 
very  rare  tumour,  formed  by  a  protrusion  of  the  mucous  membrane 
through  the  cartilages  of  the  larynx  or  the  rings  of  the  trachea,  and 
■caused  by  violent  exertions  of  the  voice.  Larrey  ('  Clinique  Chirurg.,' 
torn.  ii.  p.  81,  1829)  met  with  instances  of  it  in  French  officers,  and  in 
"the  'muezzin'  who  call  the  people  to  prayer  from  the  minarets  in 
Mahomedan  countries.  Some  cases  depend  on  congenital  defect.  The 
tumour  is  soft  and  elastic,  can  often  be  made  to  disappear  by  pressure, 
and  is  increased  by  any  exertion. 

Hernia  of  the  lung  into  the  subclavian  fossa  or  through  an  inter  • 
•costal  space  is  even  more  rare.  A  pear-shaped,  resonant,  swelling  rises 
up  with  expiration  towards  the  larynx,  whilst  in  inspiration  the  finger 
sinks  into  the  pleura  (Cockle,  '  Med.  Times  and  Gaz.,'  vol.  i.  pp.  6  and 
30,  1873).    The  only  available  treatment  is  moderate  support. 

7.  Thyroid  cysts,  cysts  in  the  rare  aberrant  thyroids,  and  cysts 
in  tumours,  especially  sarcomata,  need  only  mention  here. 

Solid  tumours. — All  tumours  of  the  skin  and  subcutaneous  tissue 
occur  in  the  neck,  especially  fibroma,  lipoma,  sarcoma,  ncevi,  and  seba- 
ceous cysts.  Fatty  tumours  may  occur  beneath  the  deep  fascia  and  send 
processes  somewhat  widely.  Large  masses  of  veins  form,  usually  in 
the  supraclavicular  fossa,  and  spread  so  as  to  fill  the  posterior  triangle, 
reach  the  wall  of  the  pharynx,  and  so  forth.  All  gradations  are  found 
between  these  masses  and  cavernous  nsevi,  from  which  the  former  may 
start.  They  form  in  early  life  or  are  congenital.  Treatment  should  be 
undertaken  by  electrolysis,  cautery,  or  excision.  Calcified  sebaceous 
adenomata  (Malherbe)  have  been  described  as  '  bony  tumours  '  in  the 
cellular  tissue  of  the  neck ;  they  are  rare.  Sometimes  a  bony  mass 
forms  in  the  scalenus  medius,  uniting  one  or  two  lower  transverse  pro- 
cesses and  the  first  rib,  and  perhaps  causing  intense  neuralgia  by 
!  pressure  on  the  brachial  plexus  ;  remove  completely.  A  cervical  rib 
I  is  also  sometimes  met  with  attached  to  the  7th  transverse  process  ;  the 

I subclavian  often  crosses  it. 
The  congenital  tumour  of  the  sternomastoid  is  a  firm  swelling 
usually  about  the  middle  of  the  muscle,  especially  the  right,  noticed  a 
1  few  days  after  birth.  It  often  seems  to  be  merely  the  callus  uniting 
i  some  fibres  ruptured  during  birth,  especially  in  breech-presentations. 
.  In  some  cases  the  swelling  seems  to  be  gummatous.  It  is  said  some- 
[  times  to  lead  to  wry-neck,  but  it  certainly  disappears  harmlessly  in  the 
majority  of  cases. 

[  The  neck  is  par  excellence  the  seat  of  tumours  of  the  lymphatic 
glands,  even  setting  aside  the  ordinary  scrofulous  and  syphilitic  swell  - 
jings.  Lymphoma  (p.  106)  and  sarcoma,  of  all  degrees  of  malignancy, 
fare  the  primary  growths.  Cancer  is  always  secondary  to  some  epithe- 
lioma of  the  head  and  neck,  or  to  acinous  cancer  of  the  breast,  which 
may  involve  the  glands  along  the  subclavian  and  the  lowest  along  the 
jugular. 

Thyroid  tumours  have  been  dealt  with. 

The  differential  diagnosis  of  these  tumours  and  cysts  is  sometimes 
a  matter  of  difficulty  or  impossibility  ;  inflammatory  swellings  and  aneu- 
rysms (p.  369)  have  often  to  be  eliminated.  Among  the  cysts  and 
abscesses  exploratory  puncture  is  invaluable. 

i  The  extirpation  of  cervical  glands  may  be  very  difficult.  A  free 
[incision,  a  dry  wound,  no  cuts  in  the  dark,  and  the  knife  always  turned 
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towards  the  glands  to  be  removed,  are  obvious  necessities.  In  operating 
near  the  jaw,  behind  the  line  of  the  facial,  the  facial  vein  must  always 
be  remembered,  crossing  down  and  back  superficially  to  the  submaxillary 
gland,  and  being  joined  by  the  anterior  division  of  the  temporo-maxillary 
trunk  to  form  the  common  facial ;  this  opens  into  the  internal  jugular 
about  the  level  of  the  hyoid,  often  having  received  the  lingual  and 
superior  thyroid  veins.  The  upper  carotid  glands  stand  in  intimate 
relation  to  this  large  vein  ;  and  it  will  often  be  necessary  to  remove  part 
of  it  between  double  ligatures,  on  account  of  adhesion  to  a  gland. 

Eemoval  of  the  glandules  concatenates  frequently  involves  the  laying 
bare  of  the  carotid,  jugular,  and  vagus.  Pieces  of  both  vessels  have 
been  excised,  but  such  operations  are  of  doubtful  benefit,  and,  if  the 
vagus  is  involved,  almost  hopeless.  The  internal  jugular  has  often 
been  wounded,  and  cut  across  without  ill  result.  Such  injury  when 
necessary  should  be  left  till  the  tumour  is  otherwise  isolated  ;  if  a 
ligature  can  be  placed  round  the  opening,  it  is  easier  and  better  than 
double-tying  the  trunk.  These  vessels  may  be  greatly  displaced  and 
widely  separated  ;  one  must  be  prepared  to  meet  them  anywhere  ;  often 
the  artery  can  be  felt  before  operating.  If  it  is  intended  to  cut  the 
vessels,  it  is  best  to  start  with  their  double  ligature  below. 

Wry-neck  or  torticollis. — This  deformity  is  either  congenital 
(non-spasmodic)  or  acquired  (spasmodic). 

Congenital  cases.— It  will  often  be  found  in  these  that  there  was 
some  difficulty  at  the  birth,  rendering  rupture  of  fibres  of  the  sterno- 
mastoid  likely  ;  consequently,  a  lesion  of  this  kind  leading  to  chronic 
shrinking  myositis  is  often  regarded  as  the  cause.  It  is  said  sometimes 
to  be  preceded  by  a  congenital  sternomastoid  tumour. 

The  deformity  is  not  usually  noticed  until  weeks  or  months  have 
elapsed;  then  it  is  found  that,  owing  to  rigid  shortening  of  the  sterno-' 
mastoid,  the  mastoid  process  is  drawn  down  towards  the  shoulder,  and 
that  the  chin  points  persistently  towards  the  opposite  side.  The  rigid 
muscle  may  be  two  inches  or  more  shorter  than  its  fellow  in  cases 
which  have  been  neglected  for  years.  In  these  instances  it  will  be  found 
also  that  there  are  rigid  bands  of  the  cervical  fascia— especially  the 
sheath  of  the  muscle— maintaining  the  deformity  after  division  of  the 
sternomastoid  ;  and  the  cervical  articular  processes  certainly  have  under- 
gone changes  in  form  and  direction  like  those  in  club-foot  and  lateral  cur- 
vature (q.  v.).  A  compensatory  dorsal  scoliosis  may  be  present,  and  quite 
commonly  the  ear  and  side  of  the  face  which  is  kept  constantly  down  to 
the  shoulder,  are  smaller  than  the  corresponding  parts ;  probably  the 
circulation  in  the  dependent  part  is  defective,  but  compression  of  nerves 
and  congenital  defect  have  also  been  suggested.  The  latter  seems  un- 
likely, if  it  is  true  that  symmetry  is  very  likely  to  result  from  division 
during  childhood. 

Treatment.— If  the  contraction  is  discovered  early  it  may  be  op- 
posed by  a  rigid  collar,  or  by  Little's  strapping,  and  especially  by  passive 
and  active  exercise  of  the  opposite  sternomastoid.  But  when  congenital 
cases  are  seen,  almost  the  only  resource  is  division  of  the  sternomastoid. 

Operation. — An  assistant  takes  the  head,  and  endeavours  steadily 
to  raise  it  from  the  shoulder,  and  turn  the  chin  towards  the  diseased 
side,  thus  stretching  the  contracted  muscle.  Now  make  a  puncture 
internal  to  the  muscle,  or  between  the  two  heads  just  above  the 
clavicle,  with  a  sharp-pointed  tenotome,  carry  the  knife  on  the  flat 
between  the  skin  and  the  inner  head,  turn  the  edge  towards  and  press 
it  upon  the  muscle,  until  the  latter  gives  way  with  a  dull  snap.  The 
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right  hand  must  be  well  supported  and  the  knife  under  perfect  control ; 
it  must  not  bury  itself  in  the  deep  tissues  when  the  muscle  is  cut 
through.  The  clavicular  head  will  now  become  more  tense  and  promi- 
nent, and  almost  always  requires  division.  This  may  be  effected  from  a 
wound  between  the  heads  or  a  puncture  at  the  outer  border,  as  may  be 
most  convenient,  unless  the  external  jugular  is  close  to  the  outer  edge 
of  the  sternomastoid,  when  the  former  spot  should  be  chosen.  The 
section  is  made  from  before  back  as  in  the  case  of  the  inner  head.  It 
is  perhaps  safer  to  use  a  blunt-pointed  tenotome  in  this  case ;  and  its 
back  and  rounded  end  will  act  as  a  probe  to  assist  the  finger  upon 
the  surface  in  detecting  dense  bands  of  fascia  and  strands  of  muscle 
requiring  division.  Directly  a  dull  snap  indicates  that  division  is  com- 
plete, make  pressure  with  a  thumb  in  the  gap  for  a  minute  or  two  to 
limit  extravasation.  It  is  not  uncommon  to  see  a  hematoma  form 
rapidly,  from  wound  of  the  ant.  jugular  or  other  vein,  but  as  a  rule  it 
soon  ceases  to  extend.  There  are,  however,  on  record  a  few  cases  of 
death  from  wound  of  the  great  vessels ;  bands  of  f ascias  in  their  immediate 
vicinity  are,  therefore,  best  let  alone,  to  be  dealt  with  by  extension. 

Some  surgeons  make  a  puncture  between  the  heads  of  the  sterno- 
mastoid, and  from  it  push  a  director  beneath  them,  first  one  and  then 
the  other  ;  and  they  divide  the  fibres  by  running  a  probe-pointed  teno- 
tome along  the  groove,  and  cutting  towards  the  skin.  This  is  certainly 
preferable  to  pushing  knives  beneath  the  muscle  ;  but  any  instrument 
thus  used  frequently  goes  through  instead  of  under  the  muscle,  and 
division  of  fibres  by  a  knife-edge  turned  backwards  is  ultimately  necessary, 

The  wound  being  closed  by  a  bit  of  wool  and  collodion,  any  soft 
parts  remaining  tense  should  be  strongly  stretched,  and  the  head  should 
then  be  fixed,  if  possible,  with  the  chin  pointing  a  little  towards  the 
affected  side,  and  the  mastoid  process  on  this  side  raised  a  little  above 
its  fellow.  To  effect  this,  Dr.  Little  recommends  putting  a  broad  piece  of 
strapping  round  the  forehead  and  occiput — the  head  being  shaved — and 
another  round  the  waist.  A  strong  tape  is  sewn  firmly  to  the  plaster 
round  the  head  behind  the  ear,  on  the  sound  side,  and  another  to  the 
waistband  in  the  opposite  nipple  line ;  the  two  tapes  are  tied  together 
and  act  in  the  line  of  the  lengthened  sternomastoid.  In  bad  cases  the 
head  cannot  be  brought  at  once  into  the  above  position,  so  elastic 
traction  must  be  made  by  inserting  one  or  two  lengths  of  stout  drainage- 
tube  in  the  tape.  There  are  also  various  orthopaedic  contrivances  with 
arms  to  turn  the  head  into  place.  Thrice  a  day  a*ter  the  third  the 
divided  muscle  is  to  be  well  stretched  by  passive  motion,  and  this  should 
be  done  for  some  months,  till  the  lengthened  sternomastoid  is  able  to 
hold  its  own.  The  latter  should  be  regularly  exercised,  the  patient  stand- 
ing in  front  of  a  glass  and  endeavouring  to  bring  the  head  straight. 

Acquired  torticollis  is  due  chiefly  to  spasm  of  the  sternomastoid, 
which  may  be  either  tonic  or  clonic.  Under  the  head  of  tonic  spas- 
modic wry -neck  are  grouped  many  cases  which  have  only  a  certain  re- 
semblance to  wry-neck  in  that  the  deformity  is  present,  but  without  any 
special  rigidity  of  the  sternomastoid.  These  cases  arise  from  exposure  to 
cold  (rheumatism,  stiff-neck),  from  the  desire  to  relieve  inflamed  glands 
from  pressure,  or  inflamed  joints  in  cervical  spine-disease  ;  or  the  cause, 
e.g.  worms  or  other  gastro-intestinal  trouble,  may  act  reflexly.  Sometimes 
it  occurs  in  hysteria.  Rarely,  distinct  tonic  spasm  of  the  sternomastoid 
follows  injury  of  the  head  and  appears  due  to  some  central  lesion. 

This  distortion  may  be  due,  in  rare  cases,  also  to  palsy  of  one  sterno- 
mastoid ;  the  other  muscle  being  unopposed  turns  the  head  permanently 

p  p 


678 


INJUKIES  OF  THE  CHEST 


from  its  own  side  and  shortens.  If  the  administration  of  remedies  cal- 
culated to  remove  any  existing  disease  in  the  head  or  neck  and  improve 
the  health,  and  if  strychnine,  blisters,  and  electricity  fail,  division  of  the 
sound  muscle  has  been  recommended. 

Lastly  Gooch,  in  1759,  and  Langenbeck  more  recently,  recorded  a  case 
due  to  contraction  of  the  platysma-myoides,  and  cured  by  its  division. 

In  clonic  spasmodic  torticollis  the  cause  is  usually  very  obscure. 
It  begins  as  a  rule  in  adults  before  middle  age,  and  the  occasional  move- 
ments of  the  head  at  first  scarcely  excite  attention ;  but  after  a  time 
they  are  strong  and  incessant ;  the  patient  cannot  keep  looking  straight 
forward  or  turn  the  head  to  the  diseased  side,  for  spasm  of  the  affected 
muscle  never  quite  relaxes,  except  during  sleep  when  all  movement 
ceases ;  nervousness  increases  the  trouble.  The  electric  irritability  of 
the  affected  muscles  is  usually  much  increased,  that  of  their  opponents 
diminished.  Deep  muscles  of  the  neck  or  face  may  also  be  affected,  the 
combination  with  histrionic  spasm  (p.  405)  being  interesting. 

Treatment. — In  these  cases  the  cause  must,  of  course,  be  removed. 
Where  this  appears  central,  counter-irritation  along  the  spinal  accessory, 
even  with  the  cautery,  whilst  suceus  conii  in  large  doses  (Jj.  and  more, 
Harley),  or  bromide  of  potash,  is  given;  occasionally  the  constant 
current  does  good,  but  is  not  at  all  reliable,  and  faradising  the  weak 
opponents  has  been  useful  in  Dr.  Poore's  hands.  Massage  would  seem 
to  be  worthy  of  a  trial.  These  methods  failing,  neurectomy  or  excision 
of  a  short  portion  of  the  spinal  accessory  is  the  sole  resource.  In  cen- 
tral tonic  and  in  spasmodic  cases,  in  which  the  sternomastoid  and 
trapezius  are  alone  affected,  the  operation  usually  gives  permanent 
relief,  but  the  prognosis  is  not  so  good  in  the  latter  as  in  the  former. 
Stretching  the  nerve  is  of  no  use. 

Neurectomy  of  the  spinal  accessory  is  performed  through  a  3- 
inch  incision  on  the  anterior  edge  of  the  sternomastoid,  having  its  centre 
opposite  the  angle  of  the  jaw  ;  turn  back  the  muscle  and  divide  the 
posterior  layer  of  its  sheath ;  the  nerve  will  now  be  found  at  the  level  of 
the  angle  in  the  connective  tissue,  running  down  and  slightly  back  to 
pass  through  the  deep  fibres  of  the  muscle. 


CHAPTEK  XXXVIII. 

INJURIES  AND  DISEASES  OF  THE  CHEST. 

Contusions  of  the  parietes  only,  though  sometimes  accompanied  by  a 
good  deal  of  pain  and  subcutaneous  haemorrhage,  are  of  little  importance. 
But  force  applied  to  the  chest,  e.g.  a  cartwheel  across  it  or  a  blow  from 
a  bit  of  shell,  may  cause  a  complete  or  partial  rupture  of  a  lung,  or  rup- 
ture of  the  pericardium  or  heart,  and  this  without  fracture  of  any  bone. 
Contusions  of  viscera  are  more  common.  When  ribs  are  broken  (p.  235), 
such  injuries,  of  course,  occur  more  easily.  Pleurisy,  pneumonia,  peri- 
carditis, mediastinal  cellulitis  and  abscess,  or  caries  of  sternum  or  ribs 
may  follow  later.  All  such  complications  are  uncommon  ;  they  will  be 
recognised  by  their  usual  symptoms  and  physical  signs. 

Treatment. — That  of  fractured  rib  ;  but  a  bandage  may  add  to  the 
distress.  In  severe  cases  with  much  dyspnoea,  if  low  diet  and  a  purgative 
fail  to  relieve,  free  leeching,  or  bleeding  from  the  arm,  is  said  to  act  won- 
derfully. 

Wounds  of  the  chest  are  divided  into  penetrating  and  non-pene- 
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trating.  If  there  is  any  doubt  as  to  whether  a  wound  does  penetrate,  a 
probe  should  never  be  used  to  decide  the  point  lest  it  perforate  the  pleura. 

Non-penetrating-  wounds  inflicted  by  swords,  bullets,  &c,  some- 
times run  long  distances  beneath  the  teguments,  leaving  troublesome 
sinuses  and  causing  burrowing ;  the  inflammatory  complications  of 
simple  contusion  may  arise,  especially  if  the  wound  is  septic. 

'  A  Bavarian  soldier  was  struck  on  the  side  of  the  chest  by  a  bullet, 
which,  however,  glided  off  the  rib  without  fracturing  it ;  the  soft  parts 
over  the  ribs  were  bruised.  A  few  hours  afterwards  the  man  had  intense 
pain,  and  symptoms  of  acute  pleurisy.  He  ultimately  died,  and  it  was 
found  that  a  large  quantity  of  blood  had  been  effused  into  the  chest  wall 
outside  the  pleura.  Owing  to  the  pleurisy  and  the  generally  low  con- 
dition of  the  man,  this  had  not  been  absorbed  :  suppuration  occurred 
into  the  chest  cavity,  which  killed  the  man.  Cases  in  which  a  bullet 
fractures  ribs  without  entering  the  chest  are  also  dangerous  ;  they  always 
lead  to  pleurisy  or  empyema,  and  not  unfrequently  to  pneumonia  ;  for 
the  lung  may  sustain  contusion  as  well  as  the  chest-wall  and  the  pleura.' 
(R.  W.  Parker.) 

Hemorrhage  from  large  parietal  vessels  is  more  likely  to  occur  in 
penetrating  wounds. 

Treatment. — Antiseptics,  counter-openings  and  drainage,  and  the 
uniform  pressure  of  a  wool  dressing. 

Penetrating-  wounds. — The  danger  of  these  depends  (1)  on  the 
admission  of  impure  air,  blood,  &c,  to  the  cavity  of  the  pleura  or  peri- 
cardium, and  perhaps  on  the  lodgment  of  foreign  bodies ;  (2)  on  injury 
to  the  large  vessels  or  viscera  contained  in  the  cavity  ;  (3)  on  injury  to 
vessels  of  the  parietes. 

A  small,  penetrating,  punctured,  or  clean-cut  wound  of  the  parietes 
may  close  with  little  or  no  sign  of  inflammation  of  the  serous  membrane 
injured ;  but  the  result  of  free  entry  of  impure  air  or  septic  instruments 
through  the  chest-wall  is  usually  suppurative  inflammation.  As  to  the 
lodgment  of  foreign  bodies,  they  should  always  be  at  once  removed  if 
they  can  be  felt  by  the  finger  or  a  large-ended  probe  ;  prolonged  search 
is  harmful. 

Hcemorrhage  may  occur  from  the  internal  mammary  or  intercostal 
vessels ;  but  instead  of  escaping  externally,  the  blood  may  all  or  nearly 
all  pass  into  the  pleural  cavity,  causing  compression  of  the  lung  and 
dyspnoea,  accompanied  by  collapse,  the  side  of  the  chest  becoming  in- 
creasingly dull,  full,  and  motionless.  It  may  be  impossible  to  say  whether 
the  blood  comes  from  the  chest-wall  or  viscera ;  but  the  question  should 
always  be  decided  by  enlarging  the  wound  down  to  the  pleura  and  tying 
the  bleeding  vessel,  if  found.  No  harm  can  possibly  come  from  making 
the  external  opening  freer.  It  may  be  necessary  to  remove  fragments, 
or  a  sound  piece  of  rib,  to  secure  the  intercostal,  or  a  bit  of  rib  cartilage 
to  seize  the  internal  mammary.  In  gunshot-wounds  these  vessels  seem 
very  rarely  to  give  trouble. 

Injuries  of  the  large  intrathoracic  vessels  are  rapidly  fatal. 
"Wound  of  the  thoracic  duct  is  very  rare  ;  lymph  escapes  into  the  media- 
stinum and  cavity  of  the  pleura  and  often  by  the  wound ;  it  may  com- 
press the  lung.    It  is  a  fatal  injury. 

Injuries  of  the  lung.  —  Contusion  with  slight  hemoptysis  is 
common.  Rupture  has  already  been  alluded  to ;  it  may  be  slight,  or 
run  completely  across  the  lung,  the  prognosis  varying  accordingly.  The 
patient  may  live  some  hours  in  a  state  of  collapse,  without  any  haemo- 
ptysis and  little  hemothorax,  after  complete  rupture.    Ordinarily  the 
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symptoms  are  those  of  wound.  Gosselin  thinks  that  the  glottis  is  closed 
at  the  time  of  injury,  and  the  chest  compressed  upon  the  inflated  lung ; 
the  rupture  may  be  at,  or  away  from,  the  seat  of  injury. 

Sometimes  part  of  the  lung  is  forced,  by  an  expiratory  effort  at  the 
moment  of  injury,  through  a  wound  and  is  nipped  (traumatic  hernia). 
Guthrie  advised  that  it  should  not  be  reduced,  but  left  to  granulate,  and 
in  septic  cases  this  would  be  the  best  practice  ;  but  if  the  lung  is  healthy, 
it  should  be  thoroughly  cleansed,  reduced,  and  the  wound  treated  anti- 
septically.  Very  rarely,  the  lung  protrudes  through  the  pleura  beneath 
the  skin ;  some  pad  or  truss  should  be  applied. 

Wound  of  the  lung-  may  occur  without  wound  of  the  chest -wall, 
when  fragments  of  broken  rib  are  driven  into  its  substance  (p.  235), 
and  such  lacerations  and  contusions  are  common  enough ;  or  there  is 
present  also  an  incised,  punctured,  lacerated,  or  gunshot-wound  of  the 
chest-wall.  The  prognosis  is  best  in  punctured  wounds,  whilst  the  in- 
cised are,  on  the  whole,  most  rapidly  fatal.  The  lodgment  of  a  foreign 
body  renders  the  prognosis  decidedly  more  serious,  but  no  extensive 
search  is  justifiable.  Many  are  ultimately  coughed  up,  or  discharged 
from  the  wound,  and  a  few  become  encapsuled.  Conical  bullets  lodge 
much  less  frequently  than  round  ones,  and  less  commonly  carry  in  bits 
of  clothing. 

Symptoms. — More  or  less  collapse,  dyspnoea,  cough,  hasmoptysis, 
hemothorax,  escape  of  blood  by  the  external  wound,  emphysema ; 
pneumothorax  and  escape  of  air  by  the  external  wound ;  perhaps  hernia 
of  the  lung. 

The  collapse  varies  with  the  extent  of  the  injury  and  constitution 
of  the  patient.  Dyspnoea  may  be  due  to  the  injury  to  the  chest-walls, 
to  compression  of  the  lung  by  air  or  blood,  or  to  filling  of  the  bronchi 
with  blood.  There  may  be  but  little  with  complete  collapse  of  one  lung, 
and  if  it  is  very  marked,  Longmore  says  that  wound  of  both  lungs  is 
probable.  Hcemoptysis  is  most  likely  to  occur  when  a  large  bronchus  is 
opened,  and  is  usually  early  in  incised  and  gunshot  wounds.  It  may  be 
rapidly  fatal,  slight,  or  absent ;  or,  after  some  days,  a  little  rusty  sputum 
may  be  expectorated.  Blood  in  the  bronchi  keeps  up  cough.  Hemo- 
thorax results  from  escape  of  blood  into  the  pleura  from  either  lung  or 
chest-wall.  It  is  recognised  by  increasing  collapse  and  dyspnoea,  and 
the  ordinary  physical  signs  of  fluid  in  the  pleura,  perhaps  coupled  with 
gushes  of  blood  from  the  wound,  especially  if  posterior,  when  the  patient 
coughs.  In  emphysema,  air  is  forced  into  the  subcutaneous  tissue,  as 
described  at  p.  235.  The  freer  the  external  wound,  the  less  likely  is  it 
to  occur.  It  may  be  accompanied  by  pneumothorax,  or  either  of  these 
conditions  may  occur  alone.  Theoretically  we  should  expect  collapse  of 
the  lung  to  occur  in  wounds  of  the  parietal  pleura,  where  no  adhesions 
exist ;  but,  as  a  matter  of  fact,  the  lung  may  actually  bulge  into  a  wide 
opening  in  the  wall.  It  is,  however,  certain  to  occur,  if  there  is  any 
cavity  into  which  air  can  pass  from  the  lung,  or  enter  from  the  outer 
wound,  but  from  which  it  cannot  readily  pass  out ;  it  then  gradually 
accumulates  under  sufficient  pressure  to  forcibly  separate  the  accurately 
applied  sticky  surfaces  of  the  pleura,  and  collapse  and  pneumothorax 
result.  The  entry  of  a  blunt  weapon  into  the  chest  tends  to  produce  this 
separation,  but  immediate  pneumothorax  is  commonly  absent  in  gunshot 
injuries.  As  a  rule,  however,  if  the  wound  remains  open,  this  coaptation 
of  surfaces  gives  way  and  air  enters  the  pleura.  Traumatic  pneumo- 
thorax gives  rise  to  the  ordinary  signs  ;  it  is  usually  complicated  by 
blood  in  the  cavity. 
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Complications. — These  are  inflammatory.  A  simple  wound  of  the 
lung  necessarily  excites  sufficient  inflammation  to  effect  its  healing,  but 
this  scarcely  deserves  the  name  of  pneumonia.  It  has  no  tendency  to 
spread,  unless  the  wound  becomes  septic  and  drainage  is  bad ;  then  it 
may  run  high,  and  cause  even  gangrene,  with  septic  symptoms.  The 
inflammation  is  clinically  and  pathologically  different  from  croupous 
pneumonia. 

Usually  changes  in  the  lungs  after  wound  are  concealed  by  pneumo- 
thorax and  pyothorax.  Pyothorax  (empyema)  is  almost  always  due  to 
entry  of  impure  air  through  a  wound  or  large  bronchus,  that  in  the  finer 
bronchi  being  pure  (p.  7).  The  blood  usually  in  the  pleura  decomposes, 
inflammatory  effusion  is  rapid,  and  soon  becomes  purulent,  the  signs  of 
fluid  in  the  chest  are  marked,  and  fever  generally  mounts  high,  becoming 
hectic  after  a  time.  Diffuse  septic  suppuration  in  a  previously  healthy 
pleura  is  very  fatal.  Barely  the  fluid  is  not  purulent,  the  superficial 
wound  having  probably  healed  early. 

Treatment. — First,  examine  the  wound  and  remove  splinters  of 
ribs  and  foreign  bodies  if  found,  being  careful  not  to  separate  the  vis- 
ceral and  parietal  pleura,  if  they  are  soldered  together.  Penetrating 
wounds  of  the  chest-wall  without  evidence  of  complication  should  be 
treated  antiseptically  and  closed.  Should  any  track  in  the  lung  be 
injected,  be  careful  not  to  cause  asphyxia  from  entry  of  the  fluid  into 
the  bronchi.  It  is  probable  that,  in  punctured  and  incised  wounds  of 
the  lung,  with  but  slight  haemorrhage,  this  would  still  be  the  best 
treatment ;  for,  if  it  succeeds,  pyothorax  would  almost  certainly  not  occur, 
and  pneumothorax,  if  it  occurred,  would  check  haemorrhage,  and  favour 
healing  of  the  lung.  Dyspnoea,  if  severe,  should  be  relieved  by  aspiration. 

In  severe  cases  of  deep  or  lacerated  wound  close  the  skin-wound  only 
partially  and  insert  a  tube,  or  leave  it  widely  gaping.  A  counter- 
opening  at  once  will  often  be  desirable;  in  septic  cases,  indeed,  a 
large  well -placed  wound  may  be  the  means  of  saving  the  patient's  life. 
The  patient  should  be  laid  upon  the  injured  side,  unless  both  lungs  are 
injured ;  then  upon  his  back.  In  all  cases,  especially  when  the  wound 
is  closed,  inflammatory  complications  must  be  anxiously  watched  for. 

Hemorrhage  must  be  treated  by  absolute  rest ;  ice  to  suck  and 
applied  to  the  chest-wall ;  and  in  slight  but  prolonged  cases  by  opium 
(to  ensure  rest  and  diminish  the  frequency  of  respiration),  and  astrin- 
gents, as  tannic  acid,  internally.  It  is,  of  course,  desirable  that  no  blood 
should  collect  in  the  pleura,  and  when  primary  union  is  not  to  be  hoped 
for  one  would  endeavour  to  drain  the  cavity  into  an  antiseptic  dressing 
changed  often.  But,  if  such  haemorrhage  endanger  life,  and  examina- 
tion has  shown  that  the  blood  does  not  escape  from  a  vessel  within  reach, 
the  only  means  of  checking  it  is  to  close  the  wound  and  allow  the  lung 
to  be  compressed  by  blood  and  air.  In  severe  haemoptysis  the  same 
treatment  is  indicated.  Here,  again,  there  will  be  much  danger  of 
septic  pneumonia  and  pyothorax,  should  the  haemorrhage  be  checked. 
If  all  goes  well,  blood  and  clot  should  be  drawn  off  by  repeated  small 
aspirations  after  three  or  four  days. 

It  may  here  be  mentioned  that  in  a  case  of  profuse  hemoptysis 
frequently  recurring,  Mr.  Hulke,  at  Dr.  Cayley's  request,  opened  the 
pleura  in  the  sixth  space  and  introduced  a  tube,  producing  pneumo- 
thorax and  collapse  of  the  lung.  There  were  no  signs  of  old  mischief ; 
and  it  was  therefore  thought  that  compression  would  act — being  unim- 
peded by  consolidation  or  adhesions.  Two  comparatively  slight  recur- 
rences of  haemoptysis  occurred  the  same  night ;  then  none  up  to  death, 
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which  occurred  suddenly  on  the  fifth  day — the  pneumothorax  being  on 
the  left  side  ('  Trans.  Clin.  Soc.,'  1885). 

Emphysema  and  pneumothorax  require  little  treatment  as  a. 
rule  :  for  severe  dyspnoea,  the  chest  may  be  tapped  with  a  needle  ;  and 
for  extreme  emphysema  punctures  of  the  skin  may  be  made. 

Pneumonia  hardly  admits  of  special  treatment.  It  is,  however, 
empyema  or  pyothorax  that  we  have  chiefly  to  fear  of  the  inflammatory 
complications.  Every  endeavour  must  be  made  to  prevent  this  by  anti- 
septics, and  free  drainage  if  there  is  any  doubt  about  success  in  obtain- 
ing asepsis.  Should  symptoms  of  empyema  appear  after  closure  of  the 
wound,  this  should  at  once  be  opened  up  if  well  placed  for  drainage ;  if 
not  make  one  or  more  counter-openings,  and  insert  short,  large  tubes, 
resecting  a  rib  if  necessary.  The  drainage  must  be  extremely  free,  and 
Condy's  fluid  or  some  non-poisonous  antiseptic  used  in  large  quantities 
to  wash  out  the  cavity  in  offensive  cases.  Should  the  patient  recover, 
the  treatment  will  be  the  same  as  in  the  non-traumatic  form  of  disease. 

If  there  is  any  doubt  as  to  the  nature  of  the  effusion  into  the  pleura, 
aspiration  should  first  be  tried. 

Injuries  of  the  heart  and  pericardium. — Contusion  and  rup- 
ture have  been  referred  to  (p.  578).  Wounds  very  rarely  result 
from  fractures  of  the  sternum  or  ribs,  usually  from  thrusts,  stabs,  and 
bullets.  G.  Fischer  has  collected  452  cases,  of  which  11  per  cent, 
affected  pericardium  only,  27  per  cent,  the  right,  22  per  cent,  the  left, 
side  of  the  heart.  Such  wounds  are  usually  immediately  fatal  from 
shock  and  hemorrhage  into  the  pericardium  ;  but  healing  may  cer- 
tainly occur,  as  shown  by  72  of  Fischer's  cases,  the  scar  being  demon- 
strated post  mortem  in  36.  In  12  a  foreign  body  (needle  6,  bullet  5, 
thorn  1)  was  found. 

If  death  is  not  immediate,  collapse  and  oppression  of  heart  and  breath- 
ing from  hemorrhage  into  the  pericardium  are  the  chief  symptoms. 
Small  oblique  punctured  wounds  of  the  heart  affecting  the  ventricles 
have  the  best  prognosis  ;  wounds  of  the  auricles  are  always  fatal  within 
a  few  hours,  if  not  at  once.  Our  only  remedies  are  absolute  rest,  opium, 
and  cold  to  the  chest,  the  wound  being  dressed  antiseptically.  It  seems 
likely  that  this  cavity  may  soon  be  explored  in  some  cases  of  bleeding 
with  a  view  to  finding  the  bleeding  point  and  closing  a  wound  by 
sutures. 

Diseases  of  the  Chest-wall. 

Chronic  abscess  is  not  uncommon  in  the  chest-wall,  being  usually 
in  connection  with  caries  of  the  sternum  or  a  rib ;  usually  they  point 
externally,  but  may  make  their  way  towards  the  pleura  and  cause 
pyothorax.  When  they  have  an  impulse,  the  diagnosis  from  a  perfora- 
ting circumscribed  empyema  may  be  difficult.  A  pointing  lung-cavity 
must  be  remembered  as  a  possibility. 

Caries  of  the  sternum  or  ribs  may  be  tubercular,  syphilitic,  or 
the  result  of  injury.  Not  uncommonly  small  sequestra  are  found. 
Tubercular  caries  of  these  bones  is  said  to  be  frequently  followed  by 
general  miliary  tuberculosis,  and  free  excision  of  the  part  affected  is 
advised.  In  the  syphilitic  and  traumatic  forms  general  treatment  and 
the  use  of  the  sharp  spoon  will  very  likely  be  sufficient. 

Large  chondromata,  pedunculated  osteomata,  and  sarcomata,  are  the 
chief  new-growths  which  spring  from  the  ribs.  They  should  be  removed 
early,  together  with  the  bone  whence  they  spring.  Extensive  operations, 
laying  open  the  pleural  cavity,  have  been  performed. 
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Surgical  Treatment  of  Diseases  of  the  Lungs  and  Heart. 

Thoracocentesis  or  tapping-  the  pleura  is  required  to  remove 
from  the  pleura  air,  blood,  serum,  pus,  or,  rarely,  hydatid  fluid ;  air  and 
blood  have  been  referred  to.  As  to  serous  fluid,  in  hydrothorax,  when 
both  pleura?  are  full  above  the  angles  of  the  scapula?,  the  fluid  should  be 
withdrawn ;  much  larger  quantities  than  this  are  sometimes  found  post 
mortem,  and  they  have  doubtless  had  their  share  in  killing  the  patient, 
though  no  dyspnoea  may  have  been  noticed.  In  pleurisy  with  effusion 
tapping  is  required:  (1)  when  one  pleura  is  full  or  almost  full  up  to 
the  clavicle ;  (2)  when  both  sides  are  full  above  the  angles  of  the 
scapulae ;  (3)  when  fluid  is  not  absorbed  after  ordinary  treatment  for 
two  or  three  weeks.  It  should  be  done  immediately  in  the  first  two 
cases,  as  several  cases  of  sudden  death,  or  death  during  sleep,  are  recorded, 
especially  from  large  effusion  into  the  left  or  both  pleurae.  In  pyothorax 
it  is  usually  advisable  to  aspirate  once  or  twice  before  opening. 

Operation.  -The  point  of  puncture,  with  a  tolerably  full  pleura, 
may  be  either  the  seventh  or  eighth  space  near  the  angle  of  the  scapula, 
or  the  fifth  or  sixth  space  in  the  mid-axillary  line  ;  in  localised  effusions 
or  in  doubtful  cases,  at  the  dullest  spot.  The  aspirator  (Fig.  6)  is 
generally  used,  and  is  certainly  the  best  instrument  in  cases  of  explo- 
ratory puncture,  and  when  the  pleura  is  thick.  Syphon-action  should 
be  arranged  for  as  at  p.  52,  or  as  follows :  Aspirator  and  skin  must  be 
thoroughly  aseptic.  Feel  for  the  upper  edge  of  the  rib  bounding  below 
the  space  chosen,  and  thrust  the  needle,  guarded  a  short  distance  from 
its  point  by  the  forefinger,  into  the  pleura  close  above  this  edge ;  as  it 
enters  the  pleura,  resistance  is  felt  suddenly  to  cease.  When  the  pleura 
is  thick,  or  there  is  but  little  fluid,  the  vacuum  should  be  turned  on  so  soon 
as  the  aperture  of  the  needle  is  buried  ;  then  it  is  pushed  on  slowly  till 
fluid  appears.  If  the  needle-tube  is  now  detached  from  the  aspirator, 
and  its  end  placed  in  a  bowl  beneath  a  little  carbolic,  syphon-action  will 
be  set  up  ;  to  reverse  the  current,  in  case  of  stoppage,  it  must  be  again 
connected  with  the  aspirator. 

Instead  of  the  aspirator,  the  syphon-trocar  (Fig.  212)  may  be  used. 
Fill  the  cannula  and  india-rubber  tube  attached  to  it  at  b  with  carbolic 


'Fig.  212.— The  syphon-  or  piston- trocar 


lotion ;  then  push  forwards  the  trocar,  a.  The  free  end  of  the  rubber 
tube  being  under  carbolic,  make  the  puncture  as  above,  and  with- 
draw the  trocar  ;  syphon-action  is  at  once  established.  An  obstruction 
may  be  removed  with  little  danger  to  the  lung  by  pushing  the  trocar 
forwards. 

The  removal  of  fluid  should  cease  when  much  coughing  is  excited, 
when  the  stream  is  blood-tinged,  or  when  2  to  2|  pints  have  flowed. 
The  objects  in  pleurisy  are  to  remove  a  cause  of  dyspnoea  or  of  syncope ; 
to  reduce  tension,  that  absorption  may  go  on  through  previously  com- 
pressed vessels ;  and  to  liberate  the  lung.    None  of  these  requires  the 
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complete  removal  of  the  fluid,  were  this  possible ;  and  the  sudden  with- 
drawal of  a  large  quantity  may  cause  syncope,  or  death  from  urgent 
dyspncea — probably  due  to  cedema  of  the  lung. 

Pyothorax,  empyema,  or  the  formation  of  pus  in  the  pleura, 
almost  always  demands  the  usual  treatment  of  abscess.  The  pus  is 
generally  thin,  and  formed  by  increase  of  leucocytes  in  an  effusion  which 
is  at  first  serous — the  formation  of  thick  pus,  as  such,  from  the  pleura 
bein£  uncommon.  It  may  therefore  be  said  that  pyothorax  supervenes 
more  or  less  rapidly — sometimes  very  slowly— upon  pleurisy  with  effu- 
sion, and  the  diagnosis  of  pus  is  consequently  rendered  difficult.  Never- 
theless, the  presence  of  hectic  fever,  after  the  fluid  has  ceased  to  increase, 
of  cedema  of  the  side,  or  of  any  tendency  to  point,  are  strongly  in  favour 
of  pus,  as  also  is  the  occurrence  of  the  effusion  during  pyaemia  or 
puerperal  fever,  or  after  a  penetrating  wound.  In  all  cases  of  doubt, 
recourse  should  be  had  immediately  to  exploratory  puncture,  which, 
when  the  syringe  and  parts  are  clean,  is  quite  harmless  and  almost 
painless.  The  suppuration  may  be  localised  or  diffused ;  the  pus  is 
usually  sweet,  but  fcetor  arises  in  cases  due  to  gangrenous  broncho- 
pneumonia, secondary  to  wound  or,  rarely,  without  obvious  cause. 

The  course  of  pyothorax  varies  much.  Rarely,  and  especially  in 
children,  it  seems  that  pus  may  be  absorbed ;  if  this  takes  place  in 
adults  the  probability  is  that  the  solid  parts  are  left  inspissated  in  the 
pleura,  perhaps  to  calcify.  Rarely,  too,  an  empyema,  especially  local- 
ised, may  remain  latent,  and  is  perhaps  first  noticed  post  mortem.  In 
chronic  phthisis,  pyothorax  may  cause  less  inconvenience  than  would  a 
wound  with  the  risk  of  sepsis.  But,  as  a  rule,  pus  in  the  chest  keeps  up 
fever  of  hectic  type,  cough,  dyspncea,  and  pain ;  and  this  may  go  on  for 
long  periods,  the  patient  wasting  greatly,  and  perhaps  becoming  albumi- 
nuric and  dying  exhausted ;  or  death  may  be  somewhat  sudden,  as  in 
pleurisy,  from  syncope  or  asphyxia.  Sometimes  the  pus  bursts  through 
the  pleura  in  some  direction,  and  most  commonly  into  the  lung,  and  is 
expectorated  constantly  or  intermittently.  The  quantity  which  first 
enters  the  bronchi  may  be  so  large  as  to  cause  asphyxia  in  a  weakly 
and  perhaps  sleeping  patient.  The  expectoration  of  even  a  small 
quantity  of  pus  per  diem  may  keep  up  great  irritation  of  the  bronchi, 
causing  much  cough  and  watery  mucous  sputum.  In  such  a  state  of 
matters,  it  would  be  expected  that  air  would  find  its  way  into  the  pleura, 
and  it  often  does  so  (pyopneumothorax) ;  but  usually  this  is  prevented. 
Expectoration  is  both  more  frequent  and  more  favourable  than  external 
rupture,  chiefly  because  putrefaction  of  retained  pus  is  inevitable  in  the 
latter  case,  whereas  in  the  former  it  rarely  occurs,  unless  the  com- 
munication is  direct  with  a  considerable  bronchus ;  but,  in  either,  death 
from  hectic  and  albuminoid  disease  is  only  too  common  after  years  of 
discharge,  and  putrefaction  of  pyothorax  may  prove  quickly  fatal  by 
septic  poisoning.  External  pointing  may  occur  at  almost  any  part  of 
the  thorax,  but  is  naturally  most  common  where  the  wall  is  thinnest. 
If  the  anterior  wall  of  a  thorax  be  held  between  the  eye  and  the  light,  a 
spot  in  the  fifth  space  between  the  edges  of  the  rectus,  pectoralis  maj., 
and  ext.  oblique,  and  another  in  the  second  space  close  to  the  sternum, 
will  be  found  translucent ;  in  thin  subjects,  other  spaces  close  to  the 
sternum  are  also  translucent,  and  these  spots,  especially  the  fifth 
(J.  Marshall),  and  the  second,  are  most  often  chosen. 

Rarely,  a  pyothorax  pierces  the  diaphragm  and  causes  an  abscess 
beneath  it,  or  bursts  into  the  stomach  or  intestine ;  or  it  descends  behind 
the  diaphragm,  and  points  in  the  loin,  like  a  lumbar  spinal  or  peri-renal 
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abscess  ;  or  runs  along  the  psoas  to  the  groin,  or  even  the  popliteal  space, 
being  connected  with  its  source  by  a  narrow  track.  Such  cases  are  very 
difficult  of  recognition,  and  opening  the  abscess  low  down  only  is  likely 
to  give  but  imperfect  drainage. 

Mode  of  cure. — The  effect  of  fluid  in  the  pleura  is  to  drive  the 
lung,  supposing  adhesions  to  be  absent,  backwards  and  inwards  upon  its 
root,  resonance  and  breath-sounds  remaining  longest  in  the  vertebral 
groove ;.  upon  the  surface  of  the  pleura  lymph  is  deposited,  and  its  sub- 
stance becomes  infiltrated,  until,  in  cases  of  months'  and  years'  standing, 
it  may  be  an  inch  thick.  Obviously,  as  cure  must  take  place  by  the 
meeting  and  adhesion  of  the  visceral  and  parietal  layers,  this  thickening 
of  the  pleura  should  be  anticipated  by  early  evacuation  of  fluid,  what- 
ever its  nature  may  be.  In  tapping  a  recent  pleurisy,  one  commonly 
feels  the  lung  touch  the  cannula  towards  the  end  of  the  flow ;  it  has 
expanded  considerably  at  once  under  the  atmospheric  pressure,  and 
continues  to  do  so  if  the  fluid  left  is  now  absorbed.  But  this  cannot 
happen  once  the  pleura  is  considerably  thickened,  nor  when  its  cavity  is 
open ;  then  the  visceral  layer  must  be  drawn  out  to  the  parietal,  or  vice 
versa,  by  the  contraction  of  granulation  tissue  in  the  angles  of  the 
cavity ;  and  the  existence  of  patches  of  adhesion  previous  to  the  pleurisy 
favours  recovery,  by  preventing  wide  separation  of  the  pleural  layers, 
and  by  subsequently  furnishing  many  angles  in  which  inflammatory 
tissue  can  exercise  its  force.  As  a  result  of  its  contraction,  the  col- 
lapsed lung  may  be  more  or  less  expanded,  and  this  may  be  aided  by 
systematic  expiratory  efforts  with  the  glottis  closed — as  in  coughing, 
when  air  from  the  sound  lung  is  probably  forced  into  the  bronchi  of  the 
collapsed  one — and  also,  it  is  said,  by  inspiration  of  compressed  air ; 
but  its  chief  effect  is  to  draw  up  the  diaphragm,  which  adheres  all 
round  to  the  lower  ribs,  to  draw  over  the  structures  in  the  superior 
and  middle  mediastina — the  sound  lung  hypertrophying  to  permit  the 
movement — and  to  drag  the  ribs  down  and  in.  The  effect  of  this  action 
is  to  produce  a  lateral  curve  of  the  dorsal  spine  (p.  460),  concave  towards 
the  affected  side,  with  compensatory  curves  in  the  lumbar  and  cervical 
regions.  In  many  cases  fortunately  the  apex  is  adherent,  otherwise  it 
is  most  difficult  for  the  surfaces  to  come  into  contact  here ;  for  it  is 
shrunken,  driven  down  and  in,  the  structures  of  the  superior  media- 
stinum are  fixed,  the  short  upper  ribs  can  fall  in  but  little,  and  the  rising 
of  the  diaphragm  has  little  or  no  effect.  From  all  of  which  it  appears 
that,  ordinarily,  the  cavity  left  by  a  collapsed  lung  is  closed  first  below 
and  last  above,  and  that  lung  touches  the  ribs  behind  sooner  than 
in  front.  The  prognosis  is  much  better  in  children  than  in  adults, 
owing  to  the  greater  elasticity  of  their  bones  and  tissues,  and  their 
greater  recuperative  power.  Any  bagging  in  the  cavity  will  resist  the 
action  of  the  inflammatory  tissue,  and  must  be  relieved ;  but  in  many 
cases  a  state  is  arrived  at,  in  which,  in  spite  of  perfect  drainage,  a 
cavity  ceases  to  diminish.  A  certain  amount  of  tension,  as  is  well 
known  from  the  example  of  the  callous  ulcer  of  the  leg,  inhibits  the 
growth  of  granulations,  and  the  only  way  of  obtaining  a  cure,  when  this 
point  is  reached,  is  by  finding  some  means  of  lessening  the  tension,  such 
as  a  circular  cut,  or  several  short  ones,  round  an  ulcer.  In  the  chest  this 
means  is  provided  by  the  operation  of  excision  of  ribs,  which  allows 
the  superficial  parts  to  fall  in  upon  the  lung. 

Treatment. — Empyemata  causing  little  trouble  in  chronic  phthisis 
are  best  left  alone ;  and  cases  in  which  expectoration  or  discharge  by 
stomach  or  bowel  is  leading  to  a  cure  need  not  be  treated.    But  if 
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a  of  the  cavity  is  very  slow,  or  ceases,  treatment  should  not  be 
lest  the  lung  become  firmly  bound  down, 
is  a  rule,  advisable  to  begin  treatment  by  aspiration,  and  to 
I  the  pus  reaccumulates  but  slowly,  and  is  then  more  serous  in 
A  single  aspiration  may  cure,  or  three  or  four  may  be  re- 
jodlee  reports  4  of  30  children,  and  2  of  20  adults,  thus  cured, 
mipts  must  not  be  too  long  continued,  lest  firm  adhesions  bind 
lung. 

tion  having  failed,  or  being  for  some  reason  unsuitable,  a 
:  must  be  incised  and  drained  like  an  ordinary  abscess. 
3  disease  is  localised  there  is  no  choice  as  to  the  point  of 
but  when  it  is  uncircumscribed  the  fourth  or  fifth  space  in 
ry  line  is  probably  the  best,  the  object  being  to  find  that  spot 
.1  afford  efficient  drainage  for  the  longest  time.  As  above 
i  opening  low  down  and  behind  is  soon  occluded  by  the  rising 
a  ;  higher  up  the  posterior  parts  of  the  ribs  are  thickly  covered 
and  by  the  scapula,  and  the  lung  probably  adheres  here  and 
Doner  than  towards  the  lateral  line ;  the  point  named  drains 
veil,  especially  when  the  patient  lies  upon  it,  as  he  usually 
I  it  is  as  near  to  the  apex — the  point  which  usually  adheres 
?e  can  conveniently  go.  Marshall  recommends  the  thin  spot 
;h  space  as  the  seat  of  election,  in  imitation  of  Nature  ;  and 
fery  well  which  are  opened  here.  But  it  is  a  little  far  forward 
ige,  and,  if  thinness  of  wall  determines  the  pointing  here, 
leading  loses  in  authority.  It  is  chiefly  in  adults  that  the 
pening  is  so  important. 

an  empyema  is  pointing,  it  is  best  to  open  it  here,  and,  if  the 
is  unsatisfactory,  to  pass  a  probe  through  the  opening  and  cut 
n  it  at  the  seat  of  election.  It  is  often  very  difficult  to  find 
by  which  pus  has  escaped  beneath  the  skin,  but  the  exact  path 
msequence— another  is  so  easily  made. 

the  original  opening  is  made  at  the  seat  of  election  bagging 
ir  in  some  corner,  as  below  and  behind,  and  necessitate  a 
7  counter-opening  here. 

tion. — Chloroform  should  be  given  in  preference  to  ether, 
a  being  desirable  if  any  bone  is  to  be  excised ;  simple  incision 
tit  case  gives  little  pain,  and  this  may  be  prevented  by  sub- 
i  injection  of  cocain  (E.  W.  Parker).  Godlee  advises  that  no 
sed  patient  shall  be  turned  much  on  to  the  sound  side,  especially 
rating  the  pus,  for  it  may  run  across  and  fill  the  bronchi  on 
I  side.  Free  access  to  the  side,  and  in  dorsal  decubitus,  is 
)j  separating  two  high  tables  opposite  the  part, 
naple  incision  feel  for  the  lower  boundary  of  the  space,  draw 
here  down  on  to  the  rib  and  make  a  cut  1^-2  inches  long 
t ;  now  let  it  return,  and  thrust  a  pair  of  closed  sinus-forceps,. 
)y  a  finger  half  an  inch  from  the  point,  into  the  thorax,  just 
rib ;  open  the  blades  and  withdraw  the  forceps,  thus  tearing 
which  may  be  enlarged  by  stouter  dressing-forceps  or  the 
[any  use  a  director  to  pierce  the  wall,  but  the  more  pointed 
Lter  more  easily.  Where  there  is  but  little  fluid,  it  will  be 
to  make  a  free  incision,  and  di&sect  through  the  layers  above 
A  finger  should  be  introduced  through  the  open  pleura,  and 
'  carefully  explored,  for  the  exact  position  of  the  lung  and  the 
)f  adhesions  are  points  of  much  importance  in  after-treatment, 
losis.    Masses  of  lymph  may  be  felt  and  removed. 
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When  this  exploration  cannot  be  thoroughly  effected  on  account  of 
closeness  of  the  ribs,  f-1  inch  of  one  of  these  should  be  excised  (Godlee). 
In  two-year-old  children  it  is  usually  possible  to  push  a  finger  of  moderate 
size  between  two  ribs  ;  but  as  excision  of  a  bit  of  rib  renders  drainage 
easier,  and  in  no  way  complicates  matters,  some  surgeons  always  perform 
it.  The  cut  must  then  be  2-3  inches  long  and  directly  on  to  the  bone ; 
the  periosteum  is  separated  with  a  slightly-curved  elevator  from  the 
surfaces  and  borders,  much  care  being  used  at  the  lower  edge  (inter- 
costal vessels) ;  and  the  bone  is  divided  in  two  places  with  a  pair  of 
curved  cutting-forceps  or  a  fine  saw.  A  cut  is  now  made  through  the 
periosteum  and  pleura,  and  a  large  rubber  tube,  2-3  inches  long,  is  intro- 
duced ;  externally  it  is  split  into  four  equal  pieces,  and  these,  having 
been  passed  through  a  shield  of  stout  sheet-rubber,  are  fixed  to  it  by 
wire  sutures  tied  on  the  aspect  away  from  the  chest  (E.  B.  Baxter) ;  it 
is  thus  prevented  from  slipping  into  the  chest.  When  more  than  one 
aperture  is  made  a  separate  tube  should  be  used  for  each. 

Antiseptic  dressings  and  the  spray  should  invariably  be  used,  even 
when  the  pus  is  foetid ;  it  often  becomes  inoffensive  after  a  few  dress- 
ings, which  should  be  frequent.  Under  these  circumstances  many 
surgeons  wash  out  the  pleura  with  large  quantities  of  antiseptic  lotions 
— Condy,  iodine  (5j.  and  Oj.),  or  chloride  of  zinc  (1-15,  1-30,  Konig) ; 
but  several  cases  of  sudden  death  during  injection  of  the  pleura  have 
been  recorded ;  and,  though  all  have  occurred  in  old  cases  which  have 
been  injected  many  times  before,  there  seems  to  be  no  reason  why  a 
first  injection  should  not  prove  fatal ;  no  cause  has  been  discovered. 

The  opening  tends  strongly  to  contract ;  a  tube  must  be  kept  in,  in 
adults,  till  discharge  has  almost  stopped  ;  in  children,  2  to  3  weeks  gene- 
rally suffices.  After  its  removal  the  wound  soon  closes,  and  should  bag- 
ging now  occur,  cough,  pain,  general  disturbance  and  fever  indicate  it ; 
put  in  the  tube  again  at  once.  Godlee  advises  that  eases  of  empyema 
should  sit  up  and  move  about  as  soon  as  possible. 

After  incision,  with  or  without  excision  of  a  rib,  a  little  necrosis  of  a 
rib  may  result.  In  the  former  case  the  edge  of  the  lower  rib  is  almost 
always  bare  after  a  day  or  two  of  contact  with  the  tube,  but  it  granulates, 
and  the  ribs  generally  become  connected  by  a  pillar  of  bone  on  either  side 
of  the  tube.  After  excision,  new  bone  is  quickly  formed  by  the  perios- 
teum, and  three  ribs  are  usually  welded  together. 

In  a  certain  number  of  cases,  in  children  as  well  as  in  adults,  a 
fistula  remains  for  months  or  years  ;  it  may  lead  to  nc  cavity  or  to  a  small 
or  large  one  ;  the  discharge  may  be  much  or  little,  and  the  time  of  onset 
of  albuminoid  disease  will  vary  with  this,  but  it  is  sure  to  come  sooner 
or  later — perhaps  only  after  many  years,  during  which  active  work  has 
been  possible  ;  consequently,  these  cases  must  be  treated  so  soon  as  it  is 
clear  that  healing  is  arrested.  If  there  is  any  reason  to  suspect  bagging 
a  counter-opening  should  be  made  at  a  favourable  spot.  Should  healing 
still  not  occur  recourse  must  be  had  to  treatment  which  Roser,  Schede, 
and  Estlander  have  been  working  out  separately,  viz.,  excision  of  the 
ribs  and  pleura  bounding  the  sinus  or  cavity  externally,  and  the  laying 
down  of  the  skin  upon  the  lung. 

Thoracoplasty  (Estlander). — The  surgeon  must  first  acquaint  him- 
self with  the  form  and  extent  of  the  cavity  by  exploring  it  with  his 
finger  at  the  time  of  operation,  a  bit  of  rib  being  removed  if  necessary 
The  bones  covering  the  cavity  externally  must  now  be  exposed  as  fully  as 
possible  by  raising  a  flap  upwards  or  forwards,  or  by  two  or  three  incisions 
parallel  to  the  ribs,  each  admitting  the  removal  of  the  bone  over  which 
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it  lies,  and  of  one  above  and  below  it ;  or  by  \_,  T>  or  2  cuts.  Muscle 
superficial  to  the  ribs  may  be  raised  or  left  as  is  most  convenient. 
Bleeding  is  often  free  from  a  number  of  small  vessels  during  the  raising 
of  the  flap,  and  must  be  dealt  with  by  sponge-pressure.  The  periosteum 
of  each  rib  is  now  separated  so  far  as  to  allow  the  bone  corresponding 
to  the  cavity  to  be  excised  by  division  with  forceps  at  either  end.  Then 
part,  or  all,  of  the  thick  pleura,  with  the  intercostal  muscles  and  perios- 
teum, is  cut  away  with  scissors,  any  vessels  which  bleed  being  easily  tied. 
The  cavity  is  now  carefully  examined,  pockets  of  pus  opened  up,  adherent 
lymph  removed,  and  the  surface  disinfected  with  chloride  of  zinc  or  sub- 
limate lotion  and  iodoform,  and  the  skin-flap  laid  down  upon  the  lung, 
fixed  by  a  few  sutures,  drainage  provided,  and  an  antiseptic  dressing  so 
applied  as  to  maintain  contact.  The  weak  point  in  this  operation  is  that 
it  has  hitherto  failed  to  deal  with  the  upper  ribs,  which  are  so  deep,  and 
have  such  important  relations ;  and  it  is  at  the  apex  that  a  cavity  is 
most  likely  to  remain  irremediable.  If  smaller  portions  of  ribs  than 
above  directed  are  excised,  or  if  the  periosteum  is  left,  a  dense  plate  of 
new  bone  forms  before  the  flap  and  lung  are  united.  This  operation  may 
require  to  be  repeated  twice  or  thrice. 

With  regard  to  purification  of  the  surfaces,  Godlee  points  out  that 
we  probably  are  open  to  the  same  danger  as  in  injecting  the  pleura,  for 
filaments  of  the  vagus  and  sympathetic  must  suffer  severely. 

When  a  cavity  is  unavoidably  left,  a  tube  must  always  be  worn,  and 
if  the  discharge  is  foetid,  syphon-injection  through  a  tube  too  small  to 
fill  the  fistula  will  probably  be  necessary.  For  further  details  see  Godlee, 
'Lancet,'  Jan.  1886. 

Pneumonectomy,— The  surgery  of  the  lung  itself  is  still  in  embryo. 
Portions  of  one  lung  and  both  apices  were  many  times  removed  in  sheep, 
dogs,  and  cats,  by  Domenico  Biondi,  and  with  invariable  success.  After 
extirpation  of  one  whole  lung  he  obtained  50  per  cent,  of  recoveries. 
In  a  subsequent  series  of  experiments  Biondi  infected  portions  of  lung 
with  tubercle,  and,  after  some  weeks,  when  signs  of  the  disease  had 
developed,  he  removed  the  diseased  lung  and  none  of  the  animals  died 
of  tuberculosis.  We  believe  that  extirpation  of  part  of  the  lung  has  been 
attempted  only  once  in  man,  and  then  with  a  speedily  fatal  result. 

Pneumonotomy  has  now  been  frequently  performed  chiefly  in 
cases  of  basic,  but  also  in  some  apical,  cavities  from  phthisis,  pneu- 
monia, and  foreign  bodies  ;  it  has  proved  very  beneficial  in  cases  of 
putrid  bronchiectasis  with  sacculation,  and  in  gangrene,  expectoration 
being  checked  or  stopped  even  when  cure  has  not  resulted. 

The  diagnosis  of  a  cavity,  based  upon  physical  signs,  is  rendered 
accurate  by  exploratory  puncture  with  a  rather  large  aspirator-needle 
thrust  slowly  forwards  under  slight  vacuum-pressure ;  and  a  cavity 
having  been  found  it  may  be  opened  by  thrusting  a  large  trocar  along- 
side of  the  needle  and  tying  its  cannula  in,  or  a  drainage-tube  may  be 
passed  into  the  cavity  and  the  cannula  withdrawn  over  it  (Gould,  '  Trans. 
Med.  Chir.,'  1884).  In  other  cases  Hilton's  method  has  been  adopted. 
Koch,  of  Dorpat  ('  D.  med.  Wochenschr.'  1882,  No.  32),  has  operated  more 
boldly  than  most  surgeons,  thrusting  a  thermocautery  through  the 
lower  lobe  from  the  axilla  to  the  mediastinum  (!)  and  making  two  or 
three  such  punctures,  though  not  upon  the  same  day,  after  resection  of 
a  rib.  He  washed  out  large  cavities  with  thymol  solution.  His  results 
in  two  cases  were  favourable. 

It  is,  of  course,  important  that  the  pleura  should  be  adherent  at  the 
seat  of  operation :  where  this  is  not  so,  Dr.  Biss  has  suggested  operation 
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d  deux  temps,  the  two  layers  of  pleura  being  sewn  together  on  the  first 
occasion ;  or  the  parietal  pleura  might  be  exposed  and  irritated. 

Cavities  in  lungs  have  been  injected  through  a  fine  cannula  with  anti- 
septics, especially  dilute  tinct.  iodi,  in  phthisis  ;  and  with  tannin  in  cases 
of  haemoptysis  (Theodore  Williams). 

Paracentesis  of  the  pericardium  may  be  required  in  cases  of 
hydrops  pericardii,  pericarditis  with  effusion,  and  dropsy  persisting 
after  pericarditis.  It  is  always  performed  with  the  aspirator ;  and  a  needle 
i  inch  in  diameter  should  be  used — or  ^  inch  if  there  is  doubt  as  to 
the  presence  of  fluid.  With  the  latter  the  heart  may  be  punctured  with 
little  danger  (Dieulafoy).  The  puncture  is  made  in  the  fourth  or  fifth 
space,  one  to  two  inches  from  the  sternum,  and  the  needle  is  pushed 
steadily  backwards  with  the  vacuum  turned  on  till  fluid  runs  ;  it  must 
then  be  held  motionless  whilst  the  fluid  is  slowly  removed. 

Pericardiotomy  has  been  performed  three  times  for  purulent 
pericarditis — see  S.  West, '  Trans.  Path.  Soc.,'  1884 — successfully  in  two 
cases  of  the  so-called  idiopathic  form,  whilst  death  occurred  in  a  pyaemic 
case.  Kosenstein,  the  first  operator,  washed  the  sac  out  freely,  and 
West  thinks  the  three  cases  show  that  the  pericardium  may  be  opened 
and  drained  with  as  little  risk  as  the  other  serous  membranes. 

Trephining-  of  the  sternum  has  been  performed  to  effect  drainage 
and  disinfection  in  cases  of  suppuration  in  the  anterior  mediastinum, 
which  may  arise  by  extension  of  spontaneous  or  traumatic  inflammation 
beneath  the  third  layer  of  the  cervical  fascia,  as  well  as  from  injuries 
and  disease  of  the  sternum.  The  suppuration  tends  to  spread  to  the 
pericardium  and  pleurae,  and  is  very  fatal. 


CHAPTEK  XXXIX. 

THE  SURGERY  OF  THE  ABDOMEN. 

General  Remarks. — But  a  few  years  ago  the  peritoneum  was 
almost  sacred  from  the  surgeon's  knife,  so  fatal  were  wounds  of  the 
abdominal  cavity ;  now  it  is  bruised,  torn,  cut,  or  burnt,  every  day,  and, 
relatively,  with  impunity.  Formerly  the  great  majority  of  the  cases  in 
which  the  peritoneum  was  opened  died  of  septic  peritonitis  or  of  acute 

[  septicaemia ;  and  the  peritoneum,  together  with  other  serous  membranes, 
was  believed  to  have  qualities  rendering  it  more  prone  to  inflame  than 
other  tissues :  i.e.  the  fault  was  said  to  lie  in  the  membrane  and  not  in 
the  surgeon.  The  dissipation  of  this  error  is  due  chiefly  to  the  clinical 
successes  of  ovariotomists.  They  discovered  practically  how  the  above 
fatal  complications  might  be  avoided ;  and  the  rationale  of  their  practice 

I  was  explained,  and  the  practice  itself  improved,  by  Lister's  views  as  to  the 
nature  of  traumatic  inflammation,  and  by  Wegner's  experiments  upon 
the  peritoneum  ('Arch.  f.  Klin.  Chir.,'  xx.,  p.  351). 

The  peritoneum  and  serous  membranes  in  general  have  peculiarities 
which  it  is  most  important  to  know ;  but  they  do  not  separate  these 
membranes  from  other  tissues.  The  peritoneum  is  a  thin,  moderately 
vascular  membrane,  of  extent  not  much  less  than  that  of  the  skin — only 
320  sq.  cm.  in  one  case  (Wegner).  It  is  moist,  and  covers  a  number  of 
very  vascular  nervous  organs ;  consequently,  heat  is  lost  with  great  rapidity 
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when  the  peritoneum  is  exposed ;  and,  as  secondary  results,  the  body 
temperature  falls,  the  intestines  are  paralysed,  and  pulse  and  respiration 
depressed.  An  ice-bag  laid  on  a  rabbit's  intestines,  or  the  injection  of 
cold  fluids,  stops  the  heart  at  once,  but  both  pulse  and  respiration  are 
unaffected  by  exposure  of  the  intestines  for  hours  to  warm  vapour. 
Wegner  next  showed  that  the  peritoneum  was  able  to  absorb  in  one 
hour  fluid  equal  to  one-eighth  the  body-weight,  or  a  quantity  equal  to 
the  body-weight  in  two  days  ;  and  the  lymphatics  which  remove  it  are  so 
near  the  thoracic  duct,  that  poisons  injected  into  the  peritoneum  act 
almost  as  quickly  as  when  injected  into  veins.  Septic  products  could  not 
be  placed  under  more  favourable  conditions  to  produce  their  effects. 
This  power  of  absorption  varies  with  the  intra-abdominal  pressure; 
thus,  more  of  200  than  of  150  grins,  of  fluid  will  be  absorbed  in  an  hour. 
Normally,  transudation  is  more  than  balanced  by  absorption ;  but  any 
enduring  severe  irritation  of  the  membrane  and  lowering  of  intra- 
abdominal pressure  by  wound  of  the  wall  or  removal  of  a  tumour  may 
reverse  these  conditions,  for  very  large  quantities  of  fluid  may  then 
transude  in  a  short  time,  and  absorption  soon  becomes  further  impeded 
by  blocking  of  the  stomata  by  fibrin,  &c. 

There  is  normally  no  peritoneal  fluid  free  in  the  cavity.  This  fluid 
is  very  like  serum,  and  highly  putreseible.  Wegner  has  shown  that 
unfiltered  air  may  be  blown  through  the  peritoneum  for  considerable 
periods  without  ill-effect,  and  every  case  of  dropsy  shows  that  putres- 
eible fluid  may  accumulate  in  the  cavity  and  cause  no  irritation ;  but  if 
putreseible  and  unpurified  fluid,  as  serum  or  milk,  be  introduced  into 
the  peritoneum,  it  is  quickly  decomposed  and  excites  irritation,  unless 
its  quantity  is  kept  below  that  which  the  peritoneum  can  speedily 
remove.  In  the  latter  case,  non-irritant  ptomaines  may  have  formed 
previous  to  absorption,  or  infective  organisms  may  be  taken  up  with  the 
fluid  into  the  blood,  the  result  being  septicemia  of  the  most  acute  and 
fatal  kind,  whilst  the  peritoneum  shows  little  or  no  sign  of  inflammation. 

The  intensely  infective  nature  of  septic  peritonitis  has  been  only  too 
often  proved  by  the  effects  of  inoculation  of  the  inflammatory  products 
upon  the  hands  of  pathologists  (p.  178),  and  also  by  many  series  of  ex- 
periments upon  animals.  Such  fluids  swarm  with  organisms — cocci 
and  rods  usually. 

It  would  seem,  therefore,  that  to  account  for  the  chief  causes  of 
death  after  wound  of  the  peritoneum,  viz.  peritonitis  and  septicaemia, 
two  conditions  are  necessary :  (1)  the  presence  of  organisms,  which 
probably  vary  much  in  nature  and  are  not  necessarily  infective ;  and 
(2)  the  presence  of  a  soil  suitable  for  their  growth.  Organisms  usually 
enter  by  a  breach  of  either  the  parietal  or  visceral  surface  of  the 
peritoneum ;  but  intestine,  which  is  injured  or  inflamed  throughout  its 
thickness,  almost  certainly  permits  their  passage  through  its  wall.  They 
may  be  brought  to  the  peritoneum  by  the  circulation,  as  in  pyaemia, 
perhaps  entering  the  cavity  with  the  natural  secretion  ;  or,  rarely,  they 
may  reach  the  membrane  through  lymphatic  or  venous  channels,  con- 
necting it  with  the  surface  when  this  is  the  seat  of  infective  inflamma- 
tion. As  to  the  soil,  this  is  usually  peritoneal  exudation  or  blood ;  but 
to  an  infective  organism  such  dead  material  is  probably  not  essential 
even  at  the  start,  though  the  irritation  of  its  growth  in  the  peritoneal 
surfaces  soon  excites  free  secretion. 

Lastly,  it  must  be  noted  that  an  irritant,  which  has  gained  access  to 
the  peritoneum,  will  be  carried  from  its  original  situation  by  vermiform 
movements,  by  movements  due  to  respiration,  to  the  emptying  of  viscera, 
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change  of  position,  or  drainage  of  fluid  from  point  to  point.  Thus  an 
irritant  is  spread  over  the  surface  of  the  peritoneum. 

The  above  statement  has  been  thought  necessary,  before  speaking  of 
the  injuries  and  diseases  of  the  abdomen,  together  with  the  operations 
that  they  require,  in  order  that  we  may  infer  from  it  the  general  rules 
which  have  long  guided  us  in  all  surgically-inflicted  wounds  of  the  abdo- 
minal cavity,  and  which  are  now  being  more  and  more  acted  upon  in 
cases  of  injury. 

As  before  said,  the  dangers  of  wounds  of  the  peritoneum  are  by  no 
means  special  to  them,  but  owing  to  physical  conditions  they  reach  their 
maximum  here.    They  are  :  Infection  of  the  peritoneum  ;  the  presence 
of  putrescible  fluid  in  the  cavity  ;  great  loss  of  heat ;  nervous  shock  and 
haemorrhage ;  and  the  chief  causes  of  death  after  such  wounds  are  septi- 
caemia, with  or  without  peritonitis,  and  collapse.  To  avoid  these  dangers  it 
is  necessary :  (1)  To  render  aseptic  the  skin  about  the  wound,  the  hands 
of  the  surgeon  and  of  his  chief  assistant  who  stands  opposite  to  him,  all 
instruments,  and  especially  all  sponges.  Previous  to  the  operation  these 
should  have  been  lying  in  1  in  20  carbolic  ;  and  during  it  they  must  be 
cleansed,  by  simple  squeezing,  to  remove  all  fluid  or  blood,  then  rinsing 
in  hot  1  in  40  carbolic  or  1  in  1,000  sublimate,  and  finally  wringing  very 
dry  in  a  fomentation  wringer,  that  as  little  as  possible  of  the  antiseptic 
may  enter  the  peritoneum.    (2)  It  is  very  doubtful  whether  the  spray 
should  be  used  to  purify  the  air,  for,  even  when  the  carbolic  is  hot,  the 
spray  is  cold  and  chills  the  peritoneum  greatly,  and  a  quantity  of  carbolic 
acid,  which  may  cause  poisoning,  enters  the  abdomen.  Putrefactive 
and  infective  organisms  not  being  common  in  most  air,  and  it  being 
certain  that  the  peritoneum  can  deal  with  the  former  by  absorption  if 
there  is  no  quantity  of  putrescible  fluid  present  in  which  they  can  grow, 
it  is  found  practically  that  the  results  of  operations  without  the  spray 
are  quite  as  good  as,  if  not  better  than,  those  performed  with  it.  The 
spray  seems  to  kill  by  shock  and  poisoning  about  as  many  as  it  saves 
from  septicaemia.    (3)  When  after  an  injury  or  during  the  course  of  an 
operation  a  breach  of  the  peritoneal  surface,  such  as  would  lead  to  septic 
infection  (from  gastro-intestinal  tract)  or  intense  chemical  irritation 
(gall-bladder,  bladder,  ruptured  ovarian  cyst)  of  it,  is  found  or  accident- 
ally made,  means  must  be  taken  to  close  such  opening  or  to  ensure  that 
any  extravasation  shall  occur  through  a  wound  in  the  abdominal  wall. 
Any  part  of  the  peritoneum  already  infected  and  perhaps  inflamed  must 
I  be  scrupulously  cleaned  with  sponges  and  some  antiseptic.    Should  the 
whole  or  greater  part  of  the  peritoneum  be  infected  (diffuse  peritonitis), 
it  is  best  to  adopt  the  plan,  recommended  by  Lawson  Tait  and  others,  of 
flushing  the  peritoneum  repeatedly  with  warm  water  until  this  returns 
\  clear  ;  thymol  or  boracic  lotion  may  be  used,  but  carbolic,  when  of  efficient 
j  strength,  is  too  poisonous,  and  when  weaker,  is  more  dangerous  than  water. 
J  When  a  collection  of  infective  fluid  is  opened  between  coils  of  intestine, 
every  precaution  in  the  way  of  sponges  packed  around  should  be  taken 
i  against  its  escape  into  other  parts  of  the  abdomen.   The  opening  of  any 
[  viscus  should,  whenever  possible,  be  performed  outside  the  peritoneum, 
the  wound  being  temporarily  closed  and  protected  by  guards.  (4)  When- 
ever it  is  doubtful  whether  any  infected  surface  has  been  efficiently 
disinfected,  when  portions  of  bowel  have  been  seriously  damaged  in 
separating  adhesions  or  otherwise,  and  especially  if,  in  this  case,  much 
early  exudation  is  to  be  expected,  a  large  rubber  or  glass  tube  should  be 
passed  to  the  doubtful  surface  or  to  the  deepest  neighbouring  hollow — 
thus  rendering  the  way  out  the  easiest  for  exudation — and  retained  until 
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the  oozing  has  ceased.  (5)  When  drainage  is  not  thus  rendered  advis- 
able, the  final  step  is  to  sponge  the  peritoneum  till  the  sponges  remain 
dry  and  unstained.  Special  attention  must  be  paid  to  dependent  parts, 
and  sponges  held  in  forceps  are  usually  necessary  to  cleanse  Douglas's 
pouch.  (6)  The  operation-room  should  contain  no  unnecessary  furniture, 
no  carpets,  curtains,  or  things  likely  to  harbour  dust.  Some  days 
previously  the  walls  and  ceiling  should  have  been  cleaned,  and  the 
floor  scrubbed ;  carbolic  or  sublimate  lotion  should  finally  be  used. 
Ventilation,  light,  and  drainage  should  be  satisfactory  ;  ccsteris  paribus 
country  is  better  than  town  for  an  operation.  (7)  The  temperature  of 
the  room  should  be  60°-65°  for  the  operation.  As  above  said,  the 
sponges  should  be  warm.  The  intestines  and  other  viscera  should  be 
kept  by  the  assistant  as  much  as  possible  within  the  abdomen  ;  when 
unavoidably  protruded  they  should  be  covered  by  large  warm  flat  sponges 
or  a  linen  towel  folded  in  several  layers  and  wrung  out  of  1  in  40  car- 
bolic. All  fluids  introduced  into  the  abdomen  for  purposes  of  cleans- 
ing, especially  if  used  in  large  quantity,  should  be  at  98°-100°  F. 
(8)  Everything  likely  to  be  wanted  should  be  ready,  and  the  assistants 
should  know  their  duties  before  commencing.  The  surgeon  should 
perform  his  part  as  quickly  as  he  can,  compatibly  with  good  and 
accurate  work — for  time  is  an  element  in  the  production  of  shock  co- 
equal with  cooling  and  nerve  injury;  and  the  longer  an  anaesthetic  acts, 
the  more  severe  will  be  its  effects.  (9)  Haemorrhage  must  be  most 
carefully  checked  by  ligature,  cautery,  or  liq.  ferri  perchlor. ;  before 
closing  the  abdomen  every  cut  or  torn  surface  must  be  carefully 
examined,  for  even  small  vessels  in  the  warmth  of  the  abdominal  cavity 
will  bleed  freely  as  the  heart-force  rises,  and  coagulation  in  the 
peritoneum  may  be  long  postponed.  To  facilitate  the  finding  of  small 
bleeding  points,  especially  in  the  omentum,  it  is  best  to  spread  out  the 
part  upon  a  white  guard.  (10)  Immediate  union  of  the  wound  in  the 
abdominal  wall  is  of  great  importance,  both  as  a  protection  against 
infection  and  to  lessen  the  chance  of  hernia.  To  obtain  this,  Sir  Spencer 
Wells  threads  with  a  straight  needle  at  either  end  18 -inch  pieces  of  thin 
strong  Chinese  silk  thoroughly  carbolised,  and  passes  each  needle 
from  within  the  abdomen  through  peritoneum  and  skin,  skipping  the 
rectus,  about  ^-inch  from  the  cut  edge.  Others  use  but  one  needle, 
start  with  the  skin  on  one  side,  protect  the  intestines  with  their 
fingers,  and  include  all  the  structures  of  the  wall  in  the  deep  stitches. 
These  lie  about  |-§  inch  apart,  and  superficial  sutures  are  inserted 
between  them.  All  deep  stitches  must  be  passed  before  any  is  tied ; 
and  during  their  insertion  it  is  well  to  cover  the  intestines  with  a 
flat  sponge  to  protect  them,  keep  them  in  the  abdomen,  and  catch  any 
blood  from  the  suture  punctures.  The  sponge  is  withdrawn  just  before  the 
wound  is  rendered  too  small  to  prevent  it ;  and  a  final  swab-out  is  then 
given  to  the  peritoneum.  In  tying  the  stitches  bring  the  peritoneum 
and  skin  together  accurately  and  closely,  watching  that  no  intestine  or 
omentum  becomes  entangled.  We  believe  that,  with  a  wound  of  any 
length,  it  is  best  to  sew  the  peritoneum  with  a  continuous  catgut  suture,  to 
unite  muscle  and  tendon  by  stout  silver  wire  sutures  (to  be  left  in),  and  the 
skin  by  continuous  fine  wire  suture.  (11)  Some  form  of  antiseptic  dressing 
is  applied  ;  carbolic  gauze  as  a  deep  dressing  and  some  wool  is  best.  It 
must  be  thick  if  the  cavity  is  drained.  It  is  an  excellent  plan  to  keep 
this  in  place  with  wide  elastic  webbing  wound  round  the  abdomen; 
this  supports  the  stitches  perfectly,  tends  to  keep  the  affected  parts  at 
rest,  and  to  maintain  intra-abdominal  pressure.    Under  it,  I  have 
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obtained  a  radical  cure  of  a  large  umbilical  hernia  in  spite  of  a  most 
violent  and  frequent  cough.  (12)  All  sponges  and  instruments  used, 
especially  clamp -forceps,  should  be  counted  before  the  operation  and 
before  the  closure  of  the  wound ;  such  things  have  several  times  been 
left  in  the  abdomen. 

After-treatment. — Place  the  patient  in  bed  on  the  back,  with  the 
head  low.  Combat  shock  by  warmth,  and  if  stimulants  are  required  give 
them  subcutaneously  and  by  rectum,  rather  than  by  mouth.  If  possible, 
let  the  patient  sleep  off  the  effect  of  the  anaesthetic,  for  it  is  very  im- 
portant to  avoid  vomiting.  To  this  end  Sir  S.  Wells  recommends  that 
bichloride  of  methylene  be  used  as  the  anaesthetic;  and  abstinence  from 
food  for  some  hours  before  the  operation  should,  as  usual,  be  practised. 
To  combat  vomiting  and  retching,  give  ice,  iced  soda-water,  or  cham- 
pagne in  small  quantities  by  mouth  ;  bromide  of  potassium,  gr.  xv.  ad  aq. 
Jij.,  or  ac.  hydrocyan.  dil.  miij.-v.  When  the  patient  is  weak  and 
exhausted  small  nutrient  enemata  often  stop  vomiting.  Very  little  food 
should  be  given  for  two  or  three  days — only  slops  and  ice  ;  none  if  the 
patient  is  sick.  In  women,  to  avoid  disturbance,  the  urine  must  for 
some  days  be  drawn  off  without  exposure  every  6  hours.  The  bowels 
may  be  left  alone  or  confined  by  opium  if  there  is  any  special  reason  to 
fear  peritonitis,  unless  Tait's  teaching  (see  below)  is  accepted  ;  they 
should  always,  when  possible,  be  well  emptied  before  the  operation  by 
castor-oil  over  night  and  an  enema  in  the  morning.  Flatus  sometimes 
accumulates  and  gives  pain ;  the  nurse  should  pass  a  tube  2  or  3  inches 
into  the  rectum  and  allow  it  to  escape ;  much  less  often  a  stomach  tube 
must  be  passed  to  draw  off  gas  from  this  viscus. 

If  the  wound  is  not  supported  by  a  lightly  applied  elastic  bandage, 
long  strips  of  plaster  and  a  flannel  binder  should  be  used.  Unless 
drainage  is  employed,  the  dressing  may  usually  be  left  on  a  week,  when 
the  wound  has  generally  healed  and  the  stitches  may  be  removed.  The 
scar  must  be  supported  by  hands  until  some  covering  and  fresh  support- 
ing straps  are  applied.  When  a  tube  has  been  passed  into  the  pelvis,  it 
will  be  necessary  to  displace  the  lower  part  of  the  dressing  several  times 
a  day  and  draw  off  fluid  with  a  syringe  and  tube.  Sometimes  the  wound 
is  burst  open  by  some  muscular  effort  or  swelling  of  the  abdomen,  and 
intestines  may  protrude  beneath  the  dressing  ;  return  them  at  once  and 
close  the  wound  with  fresh  sutures.  If  signs  of  internal  haemorrhage 
(increasing  collapse)  appear,  reopen  the  abdomen  and  try  to  find  the 
source,  after  sponging  out  the  cavity.  The  nurse  mould  record  the 
temperature  and  pulse  every  three  hours,  that  the  earliest  notice  of  any 
septic  absorption  or  inflammation  may  be  obtained.  When  symptoms 
of  incipient  'peritonitis  appear,  treat  as  directed  under  '  Peritonitis.' 
Eise  of  temperature  to  any  marked  degree  is  best  treated  by  Thornton's 
ice-cap ;  but  since  Sir  S.  Wells  began  the  use  of  antiseptics  this  has 
rarely  been  needed  in  his  practice.  Intestinal  obstruction  rarely  occurs 
from  involvement  of  intestine  in  the  abdominal  wound  or  in  a  stitch, 
from  its  compression  between  a  pedicle  treated  extraperitoneally  and  the 
abdominal  wall,  from  kinking  of  the  gut  by  adhesions,  or  from  paralysis  of 
a  short  portion  owing  to  infective  inflammation  spreading  from  some  sur- 
face such  as  an  ovarian  pedicle  (Wells).  The  diagnosis  from  peritonitis 
may  be  very  difficult.  Fcecal  fistula  is  also  rare,  being  sometimes  con- 
nected with  accidental  wound  of  the  intestine,  with  sloughing  of  an  injured 
part,  or  with  the  bursting  of  an  abscess  into  the  bowel  and  externally. 

Acute  peritonitis. — We  place  this  next,  the  traumatic  and  perfora- 
tive varieties  being  all-important  in  abdominal  surgery. 
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Causes. — Wound,  with  infection  of  the  peritoneum;  rupture  by- 
violence  of  some  part  of  the  alimentary  tract  and  most  often  of  the 
small  gut,  rupture  of  the  urinary  or  gall-bladder ;  rupture  of  a  hydatid, 
ovarian,  or  other  cyst  ;  perforation  of  an  ulcer  of  the  stomach  or 
duodenum  (see  '  Burns  and  Scalds,'  p.  169),  of  ulcers,  especially  typhoid, 
of  the  small  intestine,  of  the  vermiform  appendix  from  acute  in- 
flammation, usually  running  on  to  gangrene,  over  a  fascal  calculus  or 
other  foreign  body,  and  occasionally  of  the  caecum  in  cases  of  stricture 
of  the  large  gut ;  rupture  into  the  peritoneum  of  an  abscess  in  the 
abdominal  wall,  in  the  thorax,  or  among  the  coils  of  intestine  from 
former  peritonitis  ;  direct  extension  from  intestine  inflamed  after  stran- 
gulation (internal  or  external),  intussusception,  or  volvulus,  rarely  from 
the  surface  of  a  psoas  abscess  or  suppurating  gland ;  spread  of  in- 
fection through  the  diaphragm  from  a  septic  pleurisy  or  pericarditis,  or 
up  the  Fallopian  tubes  in  gonorrhceal,  puerperal,  or  other  form  of 
metritis  ;  rarely  pyaemia,  erysipelas,  small-pox,  and  other  infective 
diseases,  and  acute  rheumatism;  in  a  very  few  cases  (idiopathic)  no 
starting-point  can  be  discovered.  Bright 's  disease  is  a  not  uncommon 
cause,  and  malignant  growths  and  tubercles  of  the  peritoneum  some- 
times cause  suppuration. 

Xtlorbid  anatomy. — In  a  typical  case,  many  coils  of  intestine  are 
much  swollen,  whilst  others  are  collapsed  under  pressure  of  the  former ; 
the  vessels  are  injected,  especially  those  of  the  intestine,  and  injection  is 
often  most  marked  or  present  only  along  the  lines  of  contact  of  the 
swollen  coils  ('  suction-lines,'  Moxon)  where  there  is  some  tendency  to  a 
vacuum  ;  in  the  grooves  here,  on  the  surface  of  organs  or  of  peritoneum 
bounding  collections  of  fluid,  lymph  accumulates  in  shreds  or  layers, 
binding  adjacent  parts  loosely  together.  When  there  is  much  lymph 
formed  the  peritoneum  is  dull  and  lustreless,  and  either  there  is  little 
fluid  in  its  cavity  or  it  is  not  puriform.  The  subperitoneal  tissue  is 
oedematous,  as  also  the  intestinal  wall,  the  muscle  of  which  is  paralysed 
by  the  inflammation.  The  muscles  of  the  abdominal  wall  may  be  pale 
and  cedematous.  The  diaphragm  is  driven  up  in  proportion  to  the 
meteorism,  the  bases  of  the  lungs  compressed,  the  heart  displaced  up  and 
to  the  left.  But  in  many  cases  on  opening  the  abdomen  the  intestines 
are  bright  and  shining,  greasy  to  the  touch  and,  together  with  the  rest 
of  the  peritoneum,  smeared  over  with  thin  pus,  which  collects  in  some 
quantity  in  dependent  parts  and  between  coils  of  intestines,  especially 
about  the  starting-point  of  the  disease.  In  these  cases  meteorism  may 
be  little  marked,  so  also  injection,  and  lymph  is  in  relatively  small 
quantity,  yellow,  soft,  sometimes  almost  diffiuent  or  like  the  deposit  of 
the  solid  constituents  of  pus  which  is  often  found  in  the  pelvis  or  other 
cavity.  The  starting-point  of  the  disease  is  often  evidenced  by  the 
greater  intensity  of  the  changes  there. 

Between  the  fibrinous  or  adhesive  and  suppurative  forms  are  others, 
characterised  by  the  effusion  of  a  very  turbid  serum  containing  flocculi 
and  clots  of  lymph,  and  often  offensive ;  it  may  accumulate  rapidly  and  in 
large  amount,  or  form  only  a  few  localised  collections.  The  fluid  may  be 
haemorrhagic  in  cachectic  conditions.  Instead  of  becoming  diffuse,  as 
above  described,  the  spread  of  inflammation  may  be  limited  by  the  omen- 
tum, the  presence  of  old  adhesions,  or  the  rapid  formation  of  lymph 
among  the  viscera  round  the  starting-point.  Thus  inflammation  in  all 
its  stages,  from  the  adhesive  to  the  purulent,  may  be  found  limited  to 
the  neighbourhood  of  the  uterus  and  ovaries,  of  the  vermiform  appendix, 
to  the  hypochondria  (from  ulcer  of  the  stomach,  or  most  commonly  from 
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injury,  with  effusion  of  blood)  (Fagge),  or  even  to  the  small  bag  of 
the  peritoneum,  which  may  be  distended  with  pus.  Such  collections 
may  perforate  the  abdominal  wall,  especially  at  the  umbilicus  or  in  the 
groin,  burst  into  some  hollow  viscus  or  into  the  peritoneum,  or  remain 
encapsuled  for  long  periods.  Of  these  localised  inflammations  by  far 
the  most  important  is  that  about  the  vermiform  appendix  (typhlitis). 

Symptoms.  —These  vary  greatly.  As  a  rule  the  patient  is  seized 
with  chills  or  rigors,  fever,  and  severe  burning  pain  at  some,  usually  the 
lower,  part  of  the  abdomen,  whence  it  spreads  over  the  whole,  often 
xemaining  most  acute  at  the  starting-point ;  early  in  the  disease  exacer- 
bations of  pain  occur  from  movements  of  the  bowel,  which  may  be  felt 
and  heard,  but  as  the  intestine  becomes  paralysed  and  distended,  the 
pain  acquires  a  constant  character.  The  surface  is  acutely  tender,  and 
pressure  increases  the  pain.  At  first,  it  is  common  for  the  abdominal 
walls  to  be  extremely  hard  and  retracted  from  firm  contraction  of  all  the 
muscles,  but  slowly  or  rapidly,  according  to  the  progress  of  the  disease, 
they  yield  before  the  dilating  intestine,  and  become  tightly  distended. 
There  is  often  some  dulness  in  the  loins  or  over  a  circumscribed  collection 
of  fluid.  Douglas's  pouch  may  be  found  full  and  tense,  or  a  wave  across 
the  abdomen  may  be  obtained.  The  patient  complains  much  of  tension ; 
bedclothes  even  seem  to  press  unbearably.  He  lies  on  his  back  with  his 
knees  drawn  up,  keeping  quite  still,  and  using  his  diaphragm  little  or  not 
at  all ;  his  face  is  usually  pale,  pinched,  and  anxious,  the  eyes  sunken ; 
respiration  almost  entirely  upper  thoracic,  very  lapid,  and  often  accom- 
panied by  working  of  the  alas  nasi.  The  pulse  is  frequent,  100  to  150, 
perhaps  hard  at  first,  but  it  soon  becomes  small  and  weak.  Thirst  is 
insatiable.  Eructation  is  frequent,  and  persistent  hiccup,  from  irritation 
of  the  diaphragm,  often  occurs  before  death.  Vomiting  is  one  of  the 
earliest  symptoms,  and  may  be  only  occasional — perhaps  not  always 
induced  even  by  the  taking  of  food  or  medicine — or  very  frequent ; 
towards  the  end  it  is  usually  frequent,  great  quantities  of  green  bilious 
fluid  being  pumped  up  with  little  or  no  obvious  action  of  the  muscles  of 
the  belly  ;  this  kind  of  vomiting  is  very  characteristic.  The  vomit  is 
rarely  fasculent,  and  then,  usually,  a  section  of  intestine  is  found  to  be 
much  inflamed,  perforated  or  otherwise  impeded  in  its  function.  Con- 
stipation is  early  and  often  absolute,  even  at  a  time  when  it  is  probable 
that  inflammation  is  not  yet  general,  and  when,  consequently,  inhibition, 
rather  than  paralysis,  would  seem  to  be  its  caus.9.  Frequent  small 
stools  occur  rarely,  and  probably  only  in  pelvic  peritonitis  ;  micturition 
is  difficult  when  the  bladder  is  involved.  Death  usually  occurs  with 
a  falling  or  subnormal  temperature  and  all  the  signs  of  collapse  (p.  140). 
It  may  be  preceded  by  delirium,  or  the  mind  may  remain  clear.  In  the 
traumatic  form,  the  onset  is  gradual,  whilst  cases  of  perforation  often 
begin  with  severe  pain  and  collapse,  upon  which  the  above  symptoms 
supervene  if  the  patient  live  long  enough. 

A  form  of  peritonitis,  often  met  with  after  operations,  in  bad  cases  of 
typhoid,  and  sometimes  in  Bright's  disease,  is  that  known  as  asthenic  or 
latent,  in  which  the  above  symptoms  are  mostly  or  entirely  absent.  The 
patient  lies  in  any  position,  does  not  keep  the  knees  flexed,  and  may 
move  about  freely,  using  the  abdominal  muscles,  and  complaining  of  no 
pain  or  tenderness ;  the  abdomen  usually  swells,  but  not  always  ;  the 
temperature  remains  low,  bu,t  the  pulse  fails  progressively ;  the  mind  is 
usually  clear  ;  there  may  be  a  little  vomiting,  and  constipation  persists. 
Diffuse  suppuration  is  found  post  mortem. 

Complications.— Eapid  heart-failure  must  be  looked  upon  rather 
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as  natural  to  the  disease  than  as  a  complication ;  collapse  of  the  bases  of 
the  lungs  is  frequent,  and  pneumonia  often  supervenes  ;  cedema  of  the 
lungs  results  from  cardiac  failure.  Pleurisy  is  the  rule  when  the  upper 
part  of  the  peritoneum  is  affected,  and  not  uncommonly  it  is  suppurative ; 
pericarditis  is  less  frequent.    Marked  albuminuria  may  occur. 

The  prognosis  in  cases  of  diffuse  peritonitis  is  very  bad,  being 
least  hopeful  in  cases  due  to  wound  or  perforation,  in  which  there  is  no 
drainage.  The  pulse  and  aspect  of  the  patient  are  the  most  reliable 
guides. 

Diagnosis  may  be  impossible  in  latent  cases.  When  the  symptoms 
are  marked,  colic,  hysteria,  and  intestinal  obstruction  will  have  to  be 
eliminated.  In  colic,  pain  is  intermittent  and  usually  relieved  by  pressure, 
tenderness  being  absent,  also  meteorism  ;  a  lead-line  may  be  present, 
or  the  history  of  injudicious  feeding ;  fever  and  general  symptoms  are 
absent.  In  hysteria,  tenderness  is  superficial,  and  pressure  is  borne 
when  the  patient's  attention  is  distracted  ;  the  history  is  important.  If 
there  is  any  doubt  in  the  diagnosis,  assume  that  peritonitis  is  present. 

As  above  shown,  peritonitis  causes  symptoms  of  intestinal  obstruction ; 
on  the  other  hand  peritonitis  often  supervenes  upon  intestinal  obstruction. 
The  obstruction  due  to  peritonitis  can  be  overcome  by  a  purgative,  but 
to  give  one  would  often,  at  least,  be  a  grave  error.  If  the  presence  of 
peritonitis  is  evident,  it  may  still  be  impossible  to  ascertain  that  some 
form  of  acute  obstruction  is  not  its  cause ;  and  if,  on  the  other  hand,  the 
symptoms  special  to  peritonitis  be  not  marked,  and  one  palpate  the 
abdomen  at  all  freely,  perhaps  under  chloroform,  for  some  tumour,  un- 
doubtedly mischief  would  be  done.  An  exploratory  incision  would 
probably  be  the  best  treatment  in  serious  cases  of  doubtful  nature  (see 
Treatment). 

A  circumscribed  peritonitis,  especially  that  due  to  typhlitis,  is  recog- 
nised by  localised  swelling  pain  and  tenderness,  even  though  it  be 
accompanied  by  general  fulness  of  the  abdomen,  some  vomiting,  and 
constipation  ;  the  general  symptoms  are  less  severe  than  in  the  diffuse 
form. 

In  seeking  to  find  the  cause  of  peritonitis  the  history  is  of  much 
value.  Wound,  contusion,  or  reduction  of  a»  hernia  of  course  speaks 
for  itself.  Sudden  localised  pain  with  collapse  points  to  perforation  of 
a  viscus  at  the  seat  of  pain,  and  tenderness  often  distinctly  starts  thence. 
Ulcer  of  the  stomach  or  duodenum,  typhoid  ulcer  of  the  ileum,  sloughing 
of  the  caecal  appendix,  and  affections  of  the  generative  organs  in  the 
female  are,  according  to  Fagge,  the  commonest  causes  of  non-traumatic 
peritonitis.  Each  is  likely  to  give  a  history,  except  inflammation  of  the 
appendix,  which  usually  occurs  without  warning ;  but  it  must  be  admitted 
that  in  each  case  perforation  may  be  the  first  serious  symptom.  In  a 
child,  man,  or  woman  whose  generative  organs  are  healthy,  inflammation 
of  the  appendix  is,  in  the  absence  of  guiding  symptoms,  the  most 
likely  cause  of  diffuse  non-traumatic  peritonitis. 

Treatment. — That  in  ordinary  use  may  be  summed  up  thus  :  abso- 
lute rest,  opium  given  freely,  the  avoidance  of  all  purgatives  or  enemata, 
ice  or  a  little  iced  milk  only  by  mouth,  feeding  by  rectum  ;  ice-bags  or 
poultices  to  the  abdomen,  some  prefer  one,  some  the  other ;  the  relief  of 
distension  by  the  long  tube  or  by  puncture  with  a  fine  needle— but  this 
is  not  altogether  free  from  danger  of  extravasation. 

It  appears,  however,  that,  since  1875,'Lawson  Tait  has  pursued  a 
very  opposite  practice  with  great  success.  '  On  the  slightest  indication 
of  peritonitis  after  ovariotomy  we  give  a  rapidly-acting  purgative,  it 
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matters  not  what ;  the  patient's  bowels  are  moved  and  the  peritonitis 
disappears  '  ('Brit.  Med.  Journ.,'  May  15, 1886).  I  am  ashamed  to  say  that 
the  above  quotation  came  as  news  to  me,  though  I  heard  my  first  lecture 
on  surgery  in  1876.  Mr.  Tait's  teaching  has  apparently  been  ignored, 
most  culpably,  as  it  seems  to  me  ;  but  the  results  published  in  the 
above  paper  will  surely  obtain  for  it  the  fullest  trial.  The  treatment  is 
certainly  inapplicable  in  any  case  in  which  a  small  segment  of  gut  is 
seriously  damaged,  and  especially  when  extravasation  is  likely  to  occur. 

Cases  of  circumscribed  abscess  in  the  peritoneum  have  frequently 
been  opened,  drained,  and  irrigated  successfully.  Thus,  in  1848,  Hancock 
('  Disease  of  the  Appendix  Cseci  cured  by  Operation ')  incised  the  abdomen 
in  the  right  groin  in  a  case  of  typhlitis,  in  which,  perhaps,  the  inflam- 
mation had  become  diffuse ;  a  quantity  of  very  offensive  turbid  serum 
escaped,  a  faecal  calculus  appeared  on  the  sixteenth  day,  and  the  wound 
healed  some  ten  days  later.  He  expressed  the  hope  that  similar  drain- 
age would  be  successfully  employed  in  other  cases  of  peritonitis  '  ter- 
minating in  effusion,  and  which  usually  end  fatally.'  But  recently 
the  principle  of  evacuating  pus  and  septic  effusions  as  soon  as  possible 
has  been  applied  to  diffuse  cases. 

Treves  ('  Med.-Chir.  Trans.'  1885)  in  Feb.  1884  opened  the  abdomen 
of  a  woman  in  whom  gonorrheal  pelviperitonitis  had  become  diffuse  ;  he 
washed  out  the  abdomen  with  '  many  quarts  of  warm  water  mixed  with 
a  little  carbolic  '  until  the  fluid  returned  clear  ;  sponged  the  peritoneum . 
dry ;  passed  a  large  tube  to  the  bottom  of  the  pelvis  and  dressed  with 
carbolic  gauze.  Much  fluid  drained  away,  and  a  tube  was  kept  in  for 
thirty-six  days,  after  which  the  wound  was  allowed  to  close.  Treves 
quotes  4  cases  of  recovery  after  abdominal  section  for  other  conditions 
during  acute  peritonitis,  and  points  that  in  3,  as  well  as  in  his  own  case, 
old  adhesions  existed.  The  tolerance  of  a  chronically  inflamed  perito- 
neum is  well  known.  Kronlein  (Langenbeck's  '  Archiv,'  1885)  has  operated 
in  3  cases  with  one  success,  the  case  being  one  in  which  the  cause  of 
the  disease  was  not  found  and  in  which  cleansing  of  the  peritoneum  was 
admittedly  imperfect.  Mickulicz  also  (Volkmann's  'Sammlung,'  No.  262) 
has  operated  thrice,  once  successfully,  after  perforation  of  an  ulcer  of 
doubtful  nature,  which  he  excised.  Nussbaum  records  recovery  in  v, 
very  bad  case  of  diffuse  peritonitis  after  rupture  of  an  ovarian  cyst 
(Verletzungen  des  Unterleibes,  'Deutsche  Chir.'  No.  44,  p.  28),  and  is 
strongly  in  favour  of  this  treatment  in  suppurative  peritonitis.  Godlee 
and  Barlow  ('  Clin.  Soc.  Trans.1  1886)  record  a  successful  case  of  laparo- 
tomy and  drainage  for  diffuse  suppuration,  probably  starting  from  the 
appendix ;  and  Tait  describes  in  the  '  Brit.  Med.  Journ.,'  May  26, 1886,  a 
very  remarkable  success  after  draining  12  pints  of  pus  from  a  girl's 
peritoneum.  I  have  twice  opened  the  abdomen  in  young  children  and 
removed  a  sloughing  appendix  ;  the  first  case  was  a  desperate  one  of 
diffuse  suppuration,  and  ended  fatally  a  few  minutes  after  removal  to 
bed.  The  second  had  not  become  diffuse,  I  believe  ;  I  evacuated  through 
the  semilunar  line  a  collection  of  offensive  turbid  fluid  lying  around  the 
appendix  outside  the  colon,  removed  the  appendix,  sponged  the  surface 
with  bichloride  of  mercury  (1  in  500),  and  drained  the  part ;  but  the  boy 
died  of  diffuse  peritonitis  three  days  later,  and  the  case  must  be  regarded 
as  a  failure  on  my  part  to  disinfect  completely. 

These  results  are  too  few  for  conclusions  to  be  drawn.  A  desperate 
remedy  is  certainly  justified  in  so  fatal  a  disease.  Treves  would  not 
apply  it  in  cases  of  cancerous,  tubercular,  or  pysemie  peritonitis,  nor 
when  extensive  rupture  of  solid  viscera  is  present.    It  may  be  noted 
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here  that  Sir  Spencer  Wells  once  opened  the  abdomen  by  mistake  in  a 
case  of  tubercular  peritonitis,  and  the  patient  recovered  completely,  after 
a  sharp  attack  of  peritonitis,  and  married. 

For  the  treatment  of  injuries  and  ruptures  of  hollow  viscera  which 
may  be  found  as  causes  of  peritonitis,  see  next  section. 

Injuries  of  the  Abdomen  and  contained  Viscera. 

These  may  be  classified  as  follows :  1.  Contusions  of  the  abdominal 
wall ;  2.  Ditto  with  rupture  of  viscera ;  3.  Non-penetrating  wounds  of 
the  abdominal  wall ;  4.  Simple  penetrating  wounds ;  5.  Penetrating 
wounds  with  protrusion  of  viscera ;  6.  Penetrating  wounds  with  wound 
of  viscera  but  without  protrusion. 

1.  Contusions  and  subcutaneous  lacerations  of  the  wall 
are  common.  The  skin  and  peritoneum,  especially  the  former,  are  very 
elastic  and  tough ;  consequently  they  escape  laceration  by  injuries 
which  tear  or  even  pulpify  the  muscles.  Eupture  of  the  abdominal 
muscles  occurs  not  only  from  blows,  but  also  from  violent  efforts,  the 
rectus  being  most  often  affected.  A  strong  contraction  probably  explains 
the  ruptures,  even  of  the  diaphragm,  which  sometimes  occur  in  falls  not 
directly  injuring  the  abdomen.  The  rectus  sometimes  tears  after  pro- 
longed fevers,  especially  typhoid,  no  doubt  in  connection  with  Zenker's 
degeneration.  Suppuration  may  occur  after  these  injuries  of  muscle, 
and  the  tendency  to  hernia  is  great.  The  chief  signs  are  pain  and  a 
blood- swelling  in  the  wall,  over  which  the  skin  may  or  may  not  be 
bruised ;  a  gap  in  the  muscle  may  be  felt.  When  both  muscles  and 
peritoneum  are  torn,  which  is  rare  without  injury  of  viscera,  a  trau- 
matic hernia  may  at  once  present  beneath  the  skin. 

A  blow  on  the  epigastrium,  apparently  without  injuring  viscera,  may 
cause  very  serious  collapse  and  vomiting ;  and  death  has  several  times 
occurred  without  any  important  naked-eye  lesion. 

2.  Bruises  and  lacerations  of  abdominal  viscera  often  com- 
plicate contusions  of  the  wall.  They  are  usually  caused  by  direct 
violence,  e.g.  buffer-accidents,  squeezes  between  platforms  and  moving 
trains,  blows,  or  the  passage  across  the  body  of  a  cart-wheel ;  they  are 
common  also  in  falls  from  heights,  and  in  warfare  result  from  spent  round- 
shot  and  fragments  of  shell.  Any  portion  of  the  intestinal  tract  or 
bladder  may  be  torn,  and  the  most  severe  lacerations  and  ruptures  of 
viscera  may  occur  without  any  contusion  of  the  elastic  parietes.  Dis- 
tension alone  renders  hollow  viscera  liable  to  rupture,  whilst  extravasa- 
tion of  their  contents  becomes  practically  certain  ;  but  they  may  be 
lacerated  when  empty.  A  solid  viscus  may  be  completely  smashed  or 
show  but  a  slight  rent  on  its  surface ;  morbid  enlargement  and  softening 
predispose  to  rupture.  The  prognosis,  of  course,  varies  with  the  extent 
of  the  injury  of  any  organ ;  lesions  of  the  liver  and  spleen  are  graver 
than  those  of  the  kidney,  and  tears  of  the  stomach  worse  than  those  of 
the  intestine. 

One  symptom — shock — is  common  to  all  these  injuries,  and  may 
be  the  only  one  present.  It  is  due  to  injury  of  the  abdominal  sym- 
pathetic and  often  to  hemorrhage  also.  Nervous  shock  occurs  almost 
immediately  in  a  comparatively  intense  form,  which  may  deepen  to 
death ;  haemorrhage,  on  the  other  hand,  causes  steadily  increasing  col- 
lapse. But  frequently  bleeding  occurs  in  cases  of  severe  nervous  shock, 
and  may  thus  be  masked.  Nervous  shock  is  said  to  increase  in  intensity 
as  the  injury  approaches  the  solar  plexus.    Bleeding  is  freest  from  the 
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very  vascular,  solid  organs.  Extravasated  blood  may,  in  case  of  recovery, 
be  absorbed,  or  be  encapsuled  and  form  a  blood-cyst.  This  may  suppu- 
rate, as  is  best  seen  in  pelvic  hematocele  ;  diffuse  peritonitis  in  connec- 
tion with  extravasated  blood  is  very  rare. 

The  slighter  ruptures  of  the  solid  organs  are  probably  unrecognised 
and  heal.  In  cases  which  have  lived  a  few  days  lacerations  are  often 
found  held  together  by  firm  clot  undergoing  shrinkage  and  decolonisa- 
tion. 

But  diffuse  peritonitis  is  likely  to  occur  and  prove  fatal  in  all  cases 
of  rupture  of  hollow  viscera  which  survive  the  period  of  shock  and 
haemorrhage.  A  circumscribed  abscess  rarely  forms,  and  bursts  ex- 
ternally, into  a  hollow  viscus  or  into  the  peritoneum. 

The  recognition  and  differential  diagnosis  of  ruptures  of  the 
abdominal  viscera  is  often  impossible,  and  many  are  discovered  only 
post  mortem,  when  death  occurs  in  early  stages.  In  all  cases  the  situa- 
tion of  the  injury,  local  tenderness,  and  perhaps  tumour  and  dulness 
from  extravasation,  are  most  important.  It  must  be  remembered  that 
several  viscera  are  often  injured  in  one  case,  and  that  injuries  of  tho- 
racic organs  often  complicate  those  of  the  upper  part  of  the  abdomen. 

Lacerations  and  wounds  of  the  Omenta  and  Mesentery,  with  their 
contained  vessels,  give  rise  only  to  signs  of  shock. 

The  Liver  suffers  frequently  from  direct  violence,  owing  to  its  firm- 
ness, fixity,  and  large  size,  reaching  from  the  anterior  to  the  posterior 
wall.  It  may  be  torn  also  in  falls,  for  the  heavy  mass  tends  to  move  on 
after  the  body  has  come  to  rest ;  I  have  seen  it  thus  cut  halfway  through 
by  the  umbilical  ligament.  In  deep  ruptures  not  only  is  bleeding  free, 
but  large  bile-ducts  are  torn  and  their  irritant  contents  escape  into  the 
peritoneum. 

The  symptoms  at  first  will  be  those  of  great  shock  and  internal 
haemorrhage ;  if  the  patient  survive  two  01  three  days,  these  may  be 
succeeded  by  local  peritonitis  with  severe  vomiting,  hiccough,  swelling, 
tenderness,  and  pain  ;  jaundice,  brown  urine,  glycosuria,  colourless  stools, 
and  pain  in  the  right  shoulder.  The  peritonitis  may  become  general,  or 
an  abscess  may  form  rapidly  or  in  the  course  of  many  weeks.  It  usually 
presents  externally. 

Rupture  of  the  gall-bladder  and  larger  ducts  is  almost  always  fatal 
from  diffuse  peritonitis,  unless  old  adhesions  are  present,  or  it  so  happen 
that  the  cystic  duct  is  occluded  and  the  bladder  full  of  mucoid  fluid.  An 
abscess  bursting  externally  may  leave  a  biliary  fistula. 

The  Spleen  is  often  torn  ;!it  bleeds  very  freely,  and  the  great  majority 
of  cases  die  "without  presenting  any  specific  symptom.  When  swollen 
from  ague  or  other  causes,  slight  blows,  falls,  or  even  vomiting  may  cause 
a  rupture. 

Injuries  of  the  Pancreas  are  rare— contusions  very  rare — and  present 
no  specific  symptoms. 

Ruptures  and  wounds  of  the  Kidney  though  very  serious  are  less 
fatal  than  those  of  the  liver  and  spleen.  The  symptoms  are :  shock ; 
haemorrhage,  the  blood  escaping  externally  through  any  wound,  into  the 
peri-renal  tissue  forming  a  large  swelling,  into  the  abdomen  if  the  peri- 
toneum is  torn,  or  into  the  pelvis,  ureter,  and  bladder — perhaps  in  all 
three  directions  ;  urine  may  pass  in  the  same  directions,  but  is  not 
recognisable  during  free  bleeding ;  vomiting  is  often  marked,  as  also  are 
local  pain  and  tenderness ;  at  first  there  is  often  strangury.  The 
bleeding  may  be  so  free  either  from  a  wound  or  into  the  surrounding 
tissues  and  bladder  that  life  is  endangered ;  the  blood  may  clot  in  the 
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bladder,  distending  it,  obstructing  the  passage  of  urine  and  causing  great 
suffering  ;  or  clots  may  block  the  ureter,  when  symptoms  of  renal  colic 
will  arise,  and  the  urine  found  in  the  bladder  during  the  paroxysm  will 
be  clear,  or  clearer  than  previously.  In  the  most  serious  cases  of  rupture, 
proving  rapidly  fatal,  clear  urine  may  be  passed,  none  being  secreted  by 
the  injured  kidney;  but  not  uncommonly  in  these  cases  very  little  or 
no  urine  is  secreted  even  by  the  sound  organ.  In  slight  ruptures  and 
contusions  only  a  little  smokiness  of  the  urine  may  result.  Sometimes 
long  clots,  evidently  formed  in  the  ureter,  are  passed  (Hilton). 

When  the  stage  of  shock,  haemorrhage,  and  peritonitis  from  entry  of 
urine  into  the  peritoneum  is  survived,  the  patients  have  still  to  pass 
through  the  dangers  of  suppurative  nephritis  and  of  peri-nephritic  sup- 
puration, spreading  widely  between  the  muscles  and  peritoneum,  perhaps 
extending  to  this  membrane  or  causing  pyaemia,  septicaemia,  or  hectic. 
Lastly,  fistulae  may  remain  from  which  urine  escapes  almost  constantly, 
at  the  bottom  of  which  calculi  may  form,  or  which  by  occasional  super- 
ficial healing  may  cause  much  trouble. 

Sub-peritoneal  rupture  of  the  Pelvis  of  the  kidney  or  ureter  has 
rarely  been  met  with.  There  are  no  immediate  symptoms,  but  a  large 
collection  of  urine  forms  in  the  course  of  a  few  weeks.  In  one  case 
repeated  tapping  effected  a  cure.  More  direct  treatment  could  now  be 
employed. 

Gastro-intestinal  tract. — Rupture  of  the  stomach  usually  occurs 
near  the  pylorus  or  near  the  greater  curvature.  It  may  cause  speedy 
death  from  collapse ;  bloody  vomiting  may  indicate  the  nature  of  the 
injury,  but  does  not  always  occur.  If  the  patient  live  long  enough 
diffuse  peritonitis  supervenes.  Rupture  of  the  intestine  is  commoner  than 
that  of  the  stomach.  The  jejunum  is  most  often  affected,  especially  at 
its  junction  with  the  fixed  duodenum ;  the  latter  part  also  is  frequently 
torn,  where  it  lies  in  front  of  the  spine,  behind  the  peritoneum,  and  is 
unable  to  slip  away.  Some  great  but  limited  violence,  such  as  the  kick 
of  a  horse,  is  a  common  cause.  Shock,  from  simple  rupture  of  intestine, 
is  often  not  extreme ;  but  speedily  great  pain  and  signs  of  spreading 
peritonitis  appear  and  prove  fatal ;  for,  even  when  collapsed,  the  gastro- 
intestinal tract  almost  always  contains  sufficient  to  cause  a  general 
infection  of  the  peritoneum.  Cases  have  occurred,  however,  in  which 
even  a  transverse  tear  of  the  bowel  has  been  closed  by  lymph,  so  as  to 
resist  some  pressure  of  contents  (Nussbaum),  and  smaller  ruptures  may 
adhere  to  surrounding  structures  or  lead  to  faecal  abscess  only.  Some- 
times in  these  injuries  gas  escapes  into  the  peritoneum,  blowing  up 
the  belly,  and  obliterating  the  liver-clulness  ;  but  resonance  here  may  be 
due  also  to  displacement  of  the  colon  between  the  liver  and  the  dia- 
phragm, or  pneumothorax  may  drive  the  liver  down.  Emphysema  of  the 
abdominal  wall  is  most  likely  to  occur  when  a  non-peritoneal  surface  of 
intestine  is  wounded,  e.g.  second  and  third  parts  of  the  duodenum,  and 
parts  of  the  large  gut.  It  usually  appears  in  the  loins  and  spreads 
thence  more  or  less  widely.  It  causes  no  inflammation,  and  is  therefore 
easily  distinguished  from  the  emphysema  which  accompanies  gangrenous 
cellulitis  ;  and  it  is  diagnostic  of  wound  of  the  bowel  if  it  can  be  shown 
not  to  be  due  to  wound  of  the  lung. 

When  the  duodenum  is  ruptured  behind  the  peritoneum,  the  symptoms 
are  very  obscure.  There  may  be  vomiting  of  blood  or  melaena.  The 
intestinal  contents  excite  suppuration  which  spreads  behind  the  peri- 
toneum and  causes  peritonitis  by  extension  or  by  bursting  into  the 
cavity  of  the  abdomen. 
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The  treatment  of  these  cases  has  usually  been  very  simple. 
Shock  has  been  cautiously  combated,  lest  hemorrhage  should  be  caused 
by  a  strongly  acting  heart,  and  opium  given  to  quiet  the  patient  and  to 
prevent  peristalsis.  Feeding  has  been  limited  to  ice  and  iced  milk  by 
mouth,  together  with  enemata.  Peritonitis  has  been  met  by  opium, 
leeches,  and  warmth  or  ice.  The  mortality  has  been  very  high,  and 
fully  justifies  the  undertaking  of  serious  measures,  if  they  hold  out  any 
better  hope  than  expectancy. 

As  regards  shock,  no  improvement  upon  the  old  treatment  (p.  140) 
has  been  suggested.  In  haemorrhage  from  a  solid  viscus,  recognised 
early,  Nussbaum  recommends  firm  pressure  around  it  by  sponges  and  a 
bandage  ;  perhaps  Esmarch's  bandage  round  the  whole  abdomen  might 
raise  the  pressure  sufficiently  to  limit  extravasation.  When  the  bleeding 
is  too  serious  to  be  thus  dealt  with,  extirpation  has  been  proposed  and 
carried  out  in  the  case  of  the  spleen  and  kidney.  As  in  ovariotomy 
and  other  operations,  portions  of  the  liver  have  been  removed  and  bleed- 
j  ing  dealt  with  by  perchloride  or  the  cautery,  it  might  be  possible  to 
check  haemorrhage  from  a  rupture  of  this  organ,  if  the  tear  could  be 
discovered  and  exposed.  Diffuse  peritonitis  should  be  dealt  with  as 
early  as  possible  by  operation  (p.  597).  If  injury  of  the  intestine, 
stomach,  or  gall-bladder  can  be  recognised  before  the  onset  of  peri- 
tonitis, laparotomy  and  suture  (p.  605)  should  at  once  be  practised. 

Localised  suppurations  following  upon  injury  may  be  recognised 
somewhat  earlier  by  exploration  with  a  fine  needle ;  they  should  be 
opened  as  soon  as  possible,  means  being  taken  to  ensure  adhesion  to 
the  abdominal  wall  if  it  does  not  already  exist. 

3.  Wounds  of  all  kinds  occur  and  are  divided  into  non-penetrating 
)  |  and  penetrating.     The  former  occur  even  in  war,  for  pieces  of  shell 

sometimes  tear  away  flaps  of  skin  and  muscle,  whilst  bullets  and 
bayonets  may  pass  between  the  layers  of  the  wall  without  penetrating. 
The  clangers— suppuration,  burrowing  and  spread  to  the  peritoneum — are 
to  be  guarded  against  by  drainage,  if  necessary,  and  antiseptics. 

4.  Penetrating-  wounds  open  the  way  to  immediate  infection  of 
the  peritoneum.  The  diagnosis  between  penetration  and  non-penetra- 
tion in  small  wounds  is  difficult  and,  per  se,  of  no  importance,  the  treat- 
ment being  the  same ;  a  probe  should  not  be  used  without  antiseptics. 

j  Penetrating  stabs  without  injury  of  viscera  do  occur,  but  are  rare  ;  the 
I  intestine  escaped  17  times  in  185  stabs  of  the  abdomens  of  corpses. 
But  it  is  impossible  in  any  given  case  to  be  sure  that  the  viscera  have 
sustained  no  injury.  Assuming  the  absence  of  visceral  complication, 
the  surgeon  should  pass  his  finger  into  the  wound  (if  it  be  large  enough), 
to  see  that  no  intestine  is  beginning  to  protrude,  and  then  cleanse  and 
close  it  as  usual ;  in  mere  punctures  use  no  stitch,  or  only  a  superficial 
one.  If,  from  the  nature  of  the  injury,  it  seem  probable  that  in- 
testine has  been  wounded,  it  would  be  right  at  once  to  enlarge  the 
superficial  wound  and  seek  for  and  treat  the  injured  bowel. 

The  epigastric  artery,  running  from  the  middle  of  Poupart's  liga- 
t  ment  towards  the  xiphoid  cartilage,  has  been  wounded  by  stabs  or  even 
by  an  aspirator  needle ;  enlarge  the  wound  and  tie  both  ends. 

5.  Wounds  complicated  by  protrusion  of  viscera  are  much 
commoner  than  simple  penetrating  ;  for  prolapse  occurs  almost  certainly 
with  a  sufficiently  large  wound.  Not  uncommonly,  viscera  are  forced 
through  small  wounds,  by  coughing,  vomiting  or  other  effort  of  the 
belly-muscles,  and  strangulated.    The  protruded  viscus  may  be  omen- 

i  I  turn,  small  or  large  intestine,  spleen,  kidney,  or  part  of  the  liver.  Shock 


602 


COMPLICATED  PENETEATING  WOUNDS 


varies  much  and  also  pain ;  thus  we  read  of  patients  walking  about 
with  a  kidney  hanging  from  a  wound  in  the  loin,  or  a  large  part  of  their 
intestines  wrapped  up  in  their  shirt  and  carried  in  their  hat.  If  not 
reduced  a  layer  of  lymph  soon  forms  upon  the  surface  and  tends  to- 
close  the  wound  leading  into  the  abdomen. 

The  prolapsed  part,  even  the  spleen,  may  become  gangrenous  and 
slough.  Strangulation  of  intestine  will  of  course  cause  the  usual 
symptoms  and  perhaps  sloughing  and  artificial  anus.  Lastly  the 
protruded  viscus  may  be  slightly  or  gravely  wounded,  and  perhaps 
bleeding  freely. 

Prognosis.—  Without  early  antiseptic  treatment  all  such  cases  are 
very  grave,  although  recovery  has  occurred  when  much  of  the  intestines 
and  stomach  have  been  exposed  for  hours,  perhaps  dried  and  covered 
with  sand. 

Treatment. — The  recognition  of  the  protruding  part  is  usually  easy 
until  it  becomes  covered  with  lymph.  As,  however,  it  is  most  important 
to  know  whether  omentum  is  protruding  alone  or  with  intestine,  lymph 
must  be  removed  and  the  part  carefully  examined.  Lung  and  spleen 
may  resemble  each  other  closely. 

It  must  next  be  decided  whether  the  protrusion  should  be  returned  to- 
the  abdomen  or  not.  If  it  is  not  wounded,  and  likely  to  live,  it  should 
certainly  be  returned,  even  though  no  antiseptic  is  at  hand ;  in  which 
case,  unless  the  part  is  dirty,  water  should  not  be  used.  To  effect  the 
return  it  is  often  necessary  carefully  to  enlarge  the  wound  in  the  wall- 
In  the  case  of  omentum  exposed  some  time,  after  disinfection,  draw  out 
a  little  more  and  tie  and  cut  off  the  protruded  part.  Viscera  under  like- 
circumstances  must,  before  return,  be  very  thoroughly  carbolised  or 
mercurialised  after  removal  of  all  lymph. 

When  the  protruded  part  is  going  to  slough  or  is  already  gangrenous,, 
it  is  perhaps  best  to  leave  omentum  alone  ;  intestine  must  be  opened  and 
the  stricture  divided  if  necessary,  or  the  gangrenous  piece  resected,  ac- 
cording to  the  strength  of  the  patient;  the  kidney  may  be  tied  and 
removed,  and  the  spleen  may  be  similarly  treated,  great  care  being  taken 
not  to  open  up  the  track  to  the  peritoneum  if  it  is  closed. 

The  return  or  removal  of  an  injured  or  bleeding  part  will  depend 
upon  the  extent  of  the  injury  and  our  ability  satisfactorily  to  check 
the  haBmorrhage. 

6.  Penetrating-  wounds,  with  injury  of  viscera,  but  without 
protrusion. —  In  the  American  War,  viscera  were  wounded  3,685  times* 
in  3,717  cases  of  penetrating  wound,  perhaps  even  more  often ;  14  times 
by  thrusts  and  cuts,  3,671  times  by  bullets.  Among  the  latter  were  79 
wounds  of  the  stomach,  653  of  the  intestine,  173  of  the  liver,  29  of  the 
spleen,  5  of  the  pancreas,  78  of  the  kidney,  54  of  blood-vessels,  omentum, 
or  mesentery,  and  in  2,599  the  nature  was  not  stated — but  only  186  are 
known  to  have  recovered.  Such  injuries  are  extremely  dangerous;: 
87  per  cent,  was  the  general  mortality  in  the  American  WTar,  and  of 
4,863  collected  by  Nussbaum  from  various  war  statistics  80  per  cent. 
died. 

In  punctured,  gunshot,  and  small  wounds,  the  difficulty  in  diagnosing 
the  parts  injured  is  almost  as  great  as  in  subcutaneous  ruptures  (p.  599). 
The  point  at  which  the  instrument  entered  the  abdomen  is  known,  but 
unless  there  is  also  an  aperture  of  exit  its  direction  and  the  depth  to 
which  it  penetrated  are  probably  unknown.  The  escape  of  bile,  gas,  or 
intestinal  contents,  &c.  from  the  wound  will  be  of  great  assistance;  and 
the  weapon  may  show  traces  of  intestinal  contents.  Examination  of  the- 
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wound  with  a  clean  finger  may  be  useful,  especially  in  the  discovery  of 
bullets  and  foreign  bodies.  The  later  symptoms  are  those  given  under 
rupture  of  viscera  ;  and  the  dangers  are  the  same,  except  that  a  septic 
wound  greatly  increases  the  chances  of  peritonitis  and  of  suppuration. 

Wounds  of  the  omentum  can  be  recognised  only  by  sight ;  their 
only  danger  is  hemorrhage. 

Wounds  of  the  liver  and  gall-bladder  are  usually  accompanied 
by  wounds  of  other  organs.  Bile-stained  fluid  or  bile  sometimes  (14 
times  in  61  cases,  Mayer)  escapes  through  the  wound,  and  jaundice 
occurred  only  24  times  in  267  cases  (see  p.  593).  Of  59  gunshot  wounds 
of  the  liver  only  34  died ;  and  of  114  complicated  wounds,  74  died  ;  of 
51  punctured  or  incised,  26  died ;  of  12  cases  resulting  in  abscess,  7 
died  (American  War).  Escape  from  early  death  does  not  mean  safety, 
for  the  liver  tissue,  like  that  of  the  brain,  is  prone  to  chronic  suppuration.. 

Wounds  of  the  spleen. — No  special  symptoms,  except  perhaps 
pain  in  the  left  shoulder.  Haemorrhage  is  the  greatest  danger,  then 
septic  splenitis,  perisplenitis,  and  peritonitis.  Of  29  cases  only  2 
recovered. 

Wounds  of  the  kidney  present  the  same  symptoms  as  ruptures, 
perhaps  with  the  addition  of  escape  of  urine  from  the  wound  ;  the  clangers 
are  similar,  but  the  chance  of  suppurative  nephritis  and  perinephritis  is 
much  increased  if  the  irritation  of  early  sepsis  is  added  to  that  of  urine. 
Much  will  depend  upon  whether  the  wound  is  well  placed  to  drain  off 
the  urine,  and  even  more  upon  whether  the  peritoneum  is  sound  or 
wounded.    Of  78  cases,  52  died. 

Wounds  of  the  pancreas  are  very  rare :  only  5  occurred  in  the 
American  War.  Bleeding  was  free,  but  easily  checked,  as  the  pancreas 
usually  prolapsed.  Injury  of  other  organs  especially  the  stomach  is. 
almost  always  present. 

Wounds  of  the  stomach  are  of  course  favoured  by  its  distension, 
and  also  rendered  more  serious ;  for  extravasation  and  wound  of  the 
large  vessels  along  the  great  curvature  are  more  probable.  Of  79 
American  cases,  60  died.  The  situation  of  the  wound,  early  vomiting 
with  fresh  blood  in  the  ejecta,  and  escape  of  acid  stomach-contents 
externally  are  the  most  reliable  signs.  Shock  may  be  great,  but  is 
usually  recovered  from ;  bleeding  is  slight  unless  some  large  vessel  is 
wounded  ;  and  extravasation  in  quantity  through  a  small  wound  is  less 
likely  than  in  the  intestine  on  account  of  the  thi  ^ker  mucosa  which 
protrudes.  Consequently  a  fistula  or  abscess  is  somewhat  more  likely 
to  form. 

Wounds  of  the  intestine  are  much  the  commonest  complication 
of  perforating  wounds  ;  the  compressibility  of  the  bowels  and  the  ease 
with  which  they  move  upon  each  other  enable  them  occasionally  to 
escape,  but  scarcely  from  any  really  pointed  weapon  or  rapidly  moving- 
ball.  Rarely,  too,  a  wound  may  be  immediately  blocked  by  the  pressure 
of  a  tensely  filled  coil,  adhesion  occurs,  and  the  diagnosis  of  wound  is 
made  only  post  mortem  or  not  at  all.  But  extravasation  does  not  invariably 
occur  even  when  the  patient  lives  many  hours  after  transverse  section  of 
the  small  bowel;  it  is  resisted  by  the  close  apposition  of  other  parts,  under 
the  pressure  of  the  abdominal  muscles,  and  by  the  rapidity  with  which 
fibrinous  adhesions  form  among  them,  whilst  a  small  wound,  an  empty 
bowel,  solid  contents  (large  gut),  correspondence  of  the  visceral  and 
parietal  wounds,  and  arrest  of  peristalsis  are  unfavourable  to  its 
occurrence.  Peristalsis  is,  however,  more  likely  to  be  arrested  with  large 
than  small  wounds.    Rarely  a  bullet  solders  perforated  gut  to  the  wound 
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in  the  wall  (p.  580),  or  sticks  together  two  hollow  viscera  leading  to  a 
fistula  bimucosa. 

Experiment  has  shown  that  extravasation  may  not  take  place  through 
a  wound  |-  inch  or  less  in  length,  especially  if  transverse ;  for  such  is 
more  or  less  completely  blocked  by  protruding  mucous  membrane,  round 
which  the  circular  fibres  are  strongly  contracted.  The  closure  is  less 
firm  in  longitudinal  wounds.  In  complete  transverse  division  the 
circular  fibres  contracting  round  the  protruding  and  everted  mucosa  may 
quite  close  the  lumen  for  a  considerable  time.  Such  closure  by  mucous 
membrane  cannot  be  regarded  as  aseptic  or  safe  ;  but  from  a  small 
wound  extravasation  is  likely  to  be  slight  and  easily  circumscribed. 

Fortunately  injured  intestine  usually  protrudes ;  when  it  does  not, 
its  diagnosis  may  be  impossible  when  the  wound  is  small  and  the 
injured  gut  does  not  lie  beneath  it.  The  most  reliable  signs  are  :  escape 
of  the  contents  of  large  or  small  gut,  rapid  tympanitis,  escape  of  gas 
from  the  wound  and  frequent  early  vomiting.  Bleeding  is  usually  slight, 
but  blood  may  be  vomited  or  passed  per  anum.  Shock,  if  very  marked, 
is  probably  owing  to  injury  of  nerve-plexuses  or  of  other  viscera  ;  but  a 
bullet  or  sword  passing  through  the  abdomen  may  wound  the  intestine 
in  three  or  four  places. 

The  prognosis,  if  the  dangers  of  shock  and  haemorrhage  are  passed, 
depends  chiefly  upon  the  early  recognition  and  proper  treatment  of  the 
lesion.  With  regard  to  bullet-wounds,  Otis  could  find  no  undoubted 
case  of  recovery  from  such  during  the  American  War.  Guthrie  gives  the 
histories  of  the  survivors — 6  in  number — out  of  many  hundreds  of  such 
wounds  occurring  during  the  Peninsular  War :  in  1  the  stomach  was 
wounded,  in  1  the  bowel  sloughed  on  the  seventh  day,  and  the  remaining 
4  were  wounds  of  the  large  bowel. 

Treatment. — When  there  is  a  large  wound  through  which  it  is 
obvious  that  certain  viscera  are  injured,  the  treatment  should  be  such  as 
would  be  adopted  if  the  injured  viscera  were  prolapsed  (p.  602),  coupled 
with  la  toilette  du  peritoine  and  drainage  if  this  membrane  is  seriously 
infected. 

When  there  is  only  a  small  bullet-wound  or  punctured  opening,  or 
perhaps  apertures  of  entry  and  exit,  the  treatment  approximates  to  that  of 
subcutaneous  ruptures  of  the  viscera  ;  but  the  surgeon's  first  care  should 
be  to  guard  the  peritoneum  from  infection  through  the  wound.  Then 
shock  must  be  treated.  If  bleeding  is  at  all  free  from  the  external  wound, 
and  comes  from  an  intra-abdominal  vessel,  try  pressure  so  adapted  as 
not  to  close  the  wound  and  force  the  blood  back  into  the  cavity.  If  this 
fail,  enlarge  the  wound  and  seek  for  the  source  of  haemorrhage,  which 
will  probably  be  some  large  vessel  close  by.  A  few  stitches,  the  cautery, 
or  perchloride  may  stop  the  bleeding,  or  extirpation  of  the  whole  or  part 
of  an  organ  may  be  required.  The  latter  course  is  necessary  in  uncontroll- 
able haemorrhage,  and  probably  in  wounds  of  the  kidney  and  of  the  peri- 
toneum over  it,  to  prevent  peritonitis  from  extravasation  of  urine.  If 
injury  to  intestine  may  also  have  occurred,  or  peritonitis  is  present, 
abdominal  would  be  preferable  to  lumbar  nephrectomy,  even  though  the 
wound  were  in  the  loin. 

A  patient  apparently  dying  from  haemorrhage  should  have  the  chance 
of  laparotomy,  if  there  be  any  guide  as  to  the  region  whence  the  blood 
comes. 

Evidence  of  injury  to  the  gall-bladder,  stomach,  or  intestine,  except 
non-peritoneal  parts  of  the  large  gut,  necessitates  enlargement  of  the 
wound,  or,  if  this  be  inconveniently  placed,  or  doubtfully  related  to  the 
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injured  bowel,  section  in  the  mid-line  and  treatment  of  the  damaged 
viscus.  Clean-cut  wounds,  even  gunshot,  should  be  sutured ;  slight 
laceration  may  be  removed  by  trimming  with  scissors,  but  extensive 
laceration  will  require  resection  of  the  part.  In  each  of  the  above  cases, 
however,  an  artificial  anus,  which  may  be  closed  later,  should  be  esta- 
blished, if  the  patient's  condition  does  not  justify  so  prolonged  an 
operation  as  suture  or  resection. 

Dr.  Parkes,  of  Chicago,  saved  the  lives  of  9  out  of  19  dogs,  after 
shooting  them  through  the  abdomen  and  allowing  extravasation  to  occur, 
by  laparotomy  and  suture  of  the  wounds  of  the  intestine.  Kocher  and 
Bull  have  each  operated  successfully  on  man  3  and  17  hours  respectively 
after  bullet-wound  of  the  stomach  and  of  the  intestine.  Tiling  sewed 
up  a  punctured  wound  of  the  stomach  and  saved  the  life  of  the  patient 
(<  St.  Petersb.  Med.  Wochschr.,'  1884,  No.  44). 

When  the  abdomen  has  been  penetrated  or  traversed  by  some 
weapon,  but  there  is  no  sign  of  severe  haemorrhage  or  of  injury  to 
viscera,  choice  must  be  made  between  opium  treatment  and  an  explora- 
tory laparotomy.  In  favour  of  the  former  would  be  any  reason  for 
believing  that  the  intestine  was  not  damaged,  or  that,  if  damaged,  the 
wound  was  decidedly  less  than  ^-inch  long.  But,  as  a  rule, "if  wound 
of  gut  is  likely  to  have  occurred,  enlarge  the  wound  and  examine  the 
parts  lying  near.  See  a  case  of  stab  thus  treated  by  Barker  ('Lancet,' 
1886,  vol.  L,  p.  347).  Should  signs  of  diffuse  peritonitis  occur  under 
the  opium  treatment,  laparotomy  should  be  performed  and  the  peri- 
toneum cleansed  ;  but  it  is  likely  to  be  too  late. 

It  will  be  perceived  that  the  treatment  recommended  throughout  in 
injuries  of  the  abdomen  is  based  upon  their  high  mortality  and  the 
causes  of  death  under  the  opium  plan,  and  a  knowledge  of  the  way  in 
which  these  causes  have  been  set  aside  in  ovariotomy.  Bash  laparotomy 
is  not  counselled.  In  the  treatment  of  internal  haemorrhage,  especially, 
the  indications  should  be  clear,  lest  the  shock  of  the  operation  be  added 

(  to  that  of  nerve-injury;  even  when  the  region  traversed  or  injured  is 
known  it  may  be  very  difficult  to  find  the  bleeding  vessels.  No  one 
questions  its  advisability  when  intestine  is  certainly  wounded,  and  the 
rarity  of  simple  penetrating  wounds  is  such  as  to  justify  exploratory 

I  operation  in  most  cases  which  affect  the  intestinal  region.  Lastly,  if 
by  its  means  local  infection  and  fluids  ready  to  decompose  or  decom- 

j  posing  can  be  removed  and  septic  peritonitis  be  warded  off  or  checked, 

!  laparotomy  will  be  a  great  boon.    It  must  be  admitted  that  it  is  an 

!  operation  which  requires  considerable  experience  and  plenty  of  time  to 

i  gain  the  best  results. 

Sutures  for  wounds  of  hollow  viscera. — These  are  planned  to 
bring  together  the  serous  surfaces,  and,  when  possible,  to  avoid  piercing 

i  the  mucosa— partly  that  the  contents  of  the  viscus  may  not  soak  out 
along  the  thread  and  render  the  wound  septic,  and  partly  that  the 
usually  everted  mucosa  may  have  less  chance  of  intervening  between 
the  serous  layers.  The  threads  are  therefore  passed  from  the  serous, 
through  or  beneath  the  muscular,  coat  and  out  again  through  the  serous ; 
they  enter  about  ^  inch  from  the  edge  of  the  wound,  come  out  ^  inch 
.further  away  (Fig.  213),  and  are  placed  inch  apart.    It  is  very 

I  difficult  to  avoid  the  mucosa  in  distended  small  gut.  Fine  carbolised 
I  Chinese  twist  is  the  best  material  for  the  sutures. 

j  The  continuous  or  Glover's  suture  is  often  employed,  and  acts  well ; 
j  it  can  be  introduced  much  more  rapidly  than  any  other— a  matter  often 
\  of  great  importance.    But  if  one  stitch  cuts  out  the  rest  may  loosen. 
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Lembert's  suture  (Fig.  213)  is  most  commonly  used ;  it  differs  from 
the  above  chiefly  in  being  discontinuous.    The  Czemy-Lembert  suture 
begins  with  a  series  of  stitches  uniting  the 
edges   of  the  serous  membrane ;  and  to 
these  is  added  a  series  of  Lembert's  sutures. 

These  stitches  can  be  used  not  only  in 
wounds  but  also  in  complete  transverse 
u.  division  of  the  bowel,  and  are  probably  the 
best.  Treves,  however,  prefers  in  the  latter 
case  first  to  unite  the  projecting  mucosa 
by  about  15  stitches,  and  then  to  insert 
some  25  Lembert's.    In  either  case,  the 
insertion  of  stitches  should  begin  at  the 
Fig.  213.— Lembert's  Suture.      mesentery.    Jobert's  method  of  invaginat- 
ing  the  upper  end  (not  always  easily  re- 
cognised) into  the  lower,  of  which  the  serous  coat  has  been  inverted  all 
round  for  |-  inch,  is  rarely  used. 

Resection  of  the  intestine  may  (1)  be  followed  at  once  by  suture 
of  the  ends,  return  of  the  bowel  to  the  abdomen,  and  closure  of  the 
parietal  wound  ;  or  (2)  an  artificial  anus  may  be  established,  and  closed 
subsequently  if  the  patient  survive.  The  latter  method  is  to  be  pre- 
ferred when  the  patient  is  at  all  exhausted. 

The  following  directions  will  serve  whether  the  resection  be  under- 
taken for  injury  or  disease.  In  the  latter  case,  in  the  absence  of  very 
clear  indication  to  the  contrary,  the  mid-line  below  the  navel  is  to  be 
preferred  for  the  preliminary  incision.  Where  a  new  growth  can  be 
localised  in  the  ascending  or  descending  colon,  a  colotomy-incision  is 
the  best. 

1.  Draw  out  the  coil  of  intestine  until  healthy  bowel  is  well  exposed, 
close  the  abdominal  wound  with  sutures  as  far  as  the  protruding  loop 
will  permit,  or  plug  the  wound  with  warm  carbolised  sponges.  Clamp 
each  end  well  beyond  the  seat  of  disease  with  Bishop's  clamp,  and  cut 
away  the  diseased  segment  of  bowel  with  scissors,  taking  care  to  protect 
the  peritoneal  cavity  by  means  of  a  sponge  placed  beneath  the  bowel  to 
be  excised.  ( 

Remove  a  corresponding  wedge  of  the  mesentery,  but  that  the  blood- 
supply  of  the  cut  ends  of  intestine  may  be  as  perfect  as  possible,  let 
the  base  of  the  wedge  be  less,  by  half  an  inch  at  either  end,  than 
the  distance  between  the  ends  of  the  bowel ;  tie  all  vessels  and  bring 
the  cut  edges  together  with  sutures.  Approximate  the  ends  of  the 
intestine  by  screwing  up  the  clamp  and  unite  them  by  one  of  the 
methods  given  above.  Eemove  the  clamps,  gently  wash  the  groove 
of  union  and  the  exposed  loop  with  an  antiseptic,  replace  the  loop  in 
the  abdominal  cavity,  and  close  the  wound  in  the  parietes. 

2.  Proceed  as  above  as  far  as  the  closure  of  the  gap  in  the  mesen- 
tery. Then  remove  the  lower  clamp  and  secure  the  margin  of  the 
divided  intestine  to  the  edges  of  the  abdominal  wound.  Close  the 
parietal  wound  as  far  as  possible,  plug  the  remaining  aperture  carefully, 
and  then  draw  the  upper  segment  of  the  bowel  well  out  of  the  wound, 
remove  its  clamp  and  allow  the  intestinal  contents  to  escape.  Now 
unite  its  margin  to  those  of  the  parietal  wound  and  of  the  lower  piece 
of  bowel. 
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CHAPTEK  XL. 

HERNIA. 

Nature  and  Causes  of  Hernia  generally. 

3Definition.~  Hernia  signifies  a  protrusion  of  any  viseus  from  its 
natural  cavity  ;  but,  unqualified,  it  means  a  protrusion  of  the  abdominal 
viscera. 

Causes. — The  abdominal  viscera  are  frequently  and  violently  com- 
pressed by  the  muscles  surrounding  them.  We  may  say  that  to  prevent 
hernia  every  square  inch  of  the  abdominal  wall  should  be  able  to  resist 
the  highest  intra-abdominal  pressure  which  the  action  of  the  muscles  of 
the  wall  can  produce.  In  a  strong  man  this  is  so,  and  we  may  therefore 
say  that  rupture  is  always  the  result  of  defective  resisting  power  on  the 
part  of  the  wall.  Many  a  person,  however,  is  obviously  predisposed  to 
rupture,  yet  does  not  acquire  one,  as  he  leads  a  sedentary  life,  with  no 
strong  exertion  ;  again,  some  spot  in  the  wall  is  so  feeble  that  no  special 
exertion  is  required  to  cause  a  viscus  to  force  its  way  through  it. 

The  exciting  cause — that  which  drives  viscera  from  the  cavity— is 
always  compression  of  the  viscera  by  the  abdominal  muscles.  Hence 
hernia  results  frequently  from  violent  exertion,  especially  lifting  heavy 
weights,  rowing,  bicycling,  and  the  like,  in  which  the  hips  are  partly 
flexed  and  the  aponeuroses  of  the  groin  relaxed.  It  is  not  uncommon 
in  cases  of  stone  or  stricture,  and  in  children  with  phimosis,  from  the 
frequent  straining  to  pass  water. 

The  'predisposing  cause  is  a  weakness  of  the  parietes  of  the  abdomen, 
which  may  be  variously  produced.  (1)  Certain  parts  are  apt  to  be  feebly 
developed — e.g.  the  umbilical  scar  and  the  region  of  the  inguinal  canal. 
Many  groins  bulge  out  as  the  patient  stands,  owing  to  weakness  of  the 
transversalis  and  internal  oblique,  which  latter  probably  arises  from 
only  the  outer  third  of  Poupart's  ligament  and  scarcely  covers  the  deep 
ring  ;  the  superficial  ring  is  often  large  and  the  intercolumnar  fibres 
weak.  Constant  distension  of  the  abdomen  during  childhood  probably 
leads  to  this  condition.  The  crural  ring  is  naturally  a  weak  spot.  (2) 
The  abdominal  parietes  may  be  weak  from  actual  malformation — e.g.  the 
recti  may  be  widely  separate,  the  anterior  wall  wanting  as  in  ektopia 
vesicae,  the  funicular  process  of  peritoneum  may  not  be  closed,  the  testis 
may  be  late  in  its  descent  or  retained  in  the  canal,  dilating  it  and 
preventing  closure  of  the  peritoneum  in  either  case.  (3)  They 
may  be  weakened  by  injury  or  disease,  or  by  distension  by  the, 
pregnant  uterus,  obesity,  dropsy,  or  a  tumour.  (4)  Weakness  and 
emaciation  cause  removal  of  fat  which  had  previously  fortified  an  orifice 
(crural)  predisposed  to  hernia.  (5)  The  mesentery  and  other  serous  folds 
must  be  unnaturally  elongated  to  allow  viscera  to  leave  the  abdomen. 
This  is  usually  secondary,  due  to  dragging  of  the  viscus  which  is 
passing  through  the  aperture,  but  both  mesentery  and  omentum  may  be 
abnormally  long.  (6)  Heredity  appears  in  about  34  per  cent,  of  the 
cases,  and  among  these  about  12  per  cent,  occur  in  the  first  year. 
Weakness  of  the  inguinal  region,  late  descent  of  the  testis,  great  width 
from  the  ant.  iliac  to  the  pubic  spine,  and  unusual  length  of  mesentery 
are  likely  to  be  hereditary. 
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Structure. — A  hernia  consists  almost  always  of  a  sac  and  its 

contents. 

Contents. — The  viscera  most  liable  to  hernial  protrusion  are  the  small 
intestines,  omentum,  and  arch  of  the  colon.  But  all  except  the  pancreas 
(even  the  gravid  uterus)  have  occasionally  been  found  protruded,  partially 
or  entirely — especially  in  cases  of  congenital  deficiency  of  the  abdominal 
parietes. 

The  sac  of  a  hernia  is  a  portion  of  the  parietal  layer  of  peritoneum 
which  the  protruding  viscera  push  before  them  in  the  form  of  a 
containing  pouch.  It  soon  adheres  to  the  surrounding  cellular  tissue, 
and  does  not  return  into  the  abdomen  when  the  viscera  are  replaced  ;. 
although  a  hernia  may  rarely  be  pushed  back  en  masse,  sac  and  all, 
without  the  use  of  any  great  force  in  taxis.  As  the  hernia  increases  in 
size,  the  sac  also  increases— partly  by  growth,  partly  by  distension,  but 
chiefly  by  dragging  down  of  more  peritoneum.  Sometimes  it  diminishes 
in  thickness  whilst  increasing  in  capacity,  especially  in  umbilical  and 
ventral  hernias ;  in  the  groin,  it  usually  thickens  and  becomes  more 
opaque  as  it  grows  older.  Its  neck  (the  narrow  part  which  communicates 
with  the  abdomen)  is  always  puckered  from  the  pressure  of  the  muscular 
or  ligamentous  ring  which  surrounds  it,  and,  if  the  hernia  is  kept  up,  the 
folds  at  the  neck  grow  together  and  thicken  and  contract,  perhaps 
effecting  a  cure.  If  not,  a  small  aperture  in  very  dense  tissue  is  left,  and 
strangulation  is  very  probable  if  a  rupture  which  has  been  well  kept  up 
for  years  is  at  last  forced  down.  Sometimes  the  sac  has  two  constricted 
portions  or  necks — either  because  (as  in  oblique  inguinal  hernia)  it 
passes  through  two  tendinous  apertures  (the  external  and  internal 
abdominal  rings),  or  because  the  original  neck  has  been  pushed  down  by 
a  fresh  protrusion  above  it.  Some  hernias  are  destitute  of,  or  imperfectly 
covered  by,  a  sac.  This  may  happen — (1)  If  the  whole  of  a  protruded 
viscus  is  not  naturally  covered  by  peritoneum — as  the  bladder;  the 
cascum,  though  completely  covered,  may  shell  out  of  its  peritoneum  as 
it  descends.  (2)  If  the  hernia  occur  at  once  in  consequence  of  rupture 
of  peritoneum  and  muscles.  (3)  In  some  cases  of  congenital  umbilical 
hernia.  (4)  Hernia  may  be  considered  as  virtually  sacless,  if  the  sac 
has  been  burst  by  a  blow,  or  become  entirely  adherent  to  its  contents. 
Instances,  again,  are  known  in  which  two  peritoneal  sacs  have  pro- 
truded through  one  and  the  same  aperture  in  the  abdominal  parietes, 
or  another  sac  has  come  down  within  a  previously  existing  one,  or  two 
separated  protrusions  have  occurred  in  a  single  sac  (case  by  H.  Lee, '  Med. 
Chir.  Trans.,'  vol.  li.  p.  93). 

Division. — Hernia  is  divided  into  several  species,  the  chief  of  which 
are  named — 1,  according  to  the  situation — inguinal,  femoral,  &c. ;  and 
2,  according  to  the  condition  of  the  protruded  viscera — which  maybe  (a) 
reducible,  or  returnable  into  the  abdomen ;  (b)  irreducible,  that  is,  not 
returnable  into  the  abdomen,  but  without  constriction ;  or  (c)  strangu- 
lated— that  is,  subject  to  constriction,  which  not  only  prevents  their 
return  into  the  abdomen,  but  also  interferes  with  the  passage  of  their 
contents,  and  with  their  circulation. 

Reducible  Hernia. 

Symptoms. — A  soft  compressible  swelling  appears  at  some  part  of 
the  abdominal  parietes.  It  increases  in  size  when  the  patient  stands  up ; 
it  has  an  '  impulse,'  i.e.  if  grasped,  it  is  found  to  dilate  when  he  coughs  or 
strains ;  and  it  diminishes  or  disappears  when  he  lies  down,  or  when 
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properly  directed  pressure  is  made  upon  it,  but  sometimes  an  omental 
hernia  is  irreducible  from  the  first.  If  the  sac  contain  intestine  only 
(enterocele),  the  tumour  is  smooth,  rounded,  and  elastic ;  borborygmi  (or 
flatulent  croakings)  are  occasionally  heard  in  it ;  it  is  resonant  on  per- 
cussion, and  when  pressed  upon  the  bowel  returns  into  the  abdomen 
with  a  sudden  jerk  and  gurgling  noise.  If  it  contain  omentum  only  (epi- 
plocele),  the  swelling  is  inelastic,  doughy,  and  often  knotty  and  unequal 
to  the  touch ;  it  is  non-resonant ;  the  impulse  is  slight,  not  expansile, 
but  of  the  nature  of  a  push  of  the  mass  out  from  the  abdomen ;  and 
when  pressed,  it  returns  without  noise  and  slowly,  the  pressure  requiring 
to  be  continued  till  it  has  disappeared.  But  very  often  a  hernial  sac 
contains  both  intestine  and  omentum  (entero-epiplocele,  from  ktjXt], 
tumor ;  ePTepov,  intestinum ;  and  4ir'nr\oov,  omentum) ;  and  frequently 
it  is  impossible  to  ascertain  its  exact  contents  by  any  external  examina- 
tion. 

Treatment. — This  may  be  palliative  or  radical.  The  palliative 
plan  is  to  employ  a  truss,  an  instrument  consisting  of  a  pad  placed  on 
the  seat  of  protrusion,  and  of  a  band  or  steel  spring  passing  round  the 
body,  and  pressing  the  pad  with  the  requisite  degree  of  force.  In 
writing  for  an  inguinal  or  femoral  truss,  it  is  usual  to  give  the  circum- 
ference of  the  body  at  the  hips,  midway  between  the  spine  of  the  ilium 
and  the  trochanter ;  and  it  is  better  also  to  add  the  distance  of  the 
centre  of  the  hernial  opening  from  the  point  last  named,  and  its  distance 
below  the  above  circle  round  the  body.  To  test  the  efficiency  of  a  truss, 
let  the  patient  bend  well  over  the  back  of  a  chair  to  relax  the  oblique 
aponeurosis,  and  endeavour  with  all  his  strength  to  force  it  into  the 
ground  ;  also  let  him  cough  strongly  in  this  position.  If  the  rupture 
does  not  escape  the  fit  of  the  pad  and  strength  of  the  spring  are  suitable  ; 
comfort  and  the  ability  to  retain  its  place  depend  upon  the  curve  of  the 
spring  and  minor  points  of  which  wear  is  the  only  test.  Professor  John 
Wood  is  doubtless  right  in  urging,  among  other  things,  that  the  truss- 
pad  should  have  a  flat  surface  instead  of  the  markedly  rounded  one, 
commonly  used,  which  tends  to  act  as  a  wedge  and  to  widen  the  aper- 
ture in  the  wall  over  which  it  is  placed.  It  is  advisable  also  that  the 
pad  should  be  non-absorbent,  i.e.  made  of  ivory,  ebony,  vulcanite,  or 
boxwood.  A  pad  filled  with  sand,  or  an  india-rubber  air-bag,  may  act 
best  with  tender  skins.  The  pad  must  extend  well  beyond  the  edge  of 
the  aperture.  The  spring  must  be  of  strength  proportioned  to  the  size 
of  the  hernial  aperture  and  to  the  power  of  the  patient's  abdominal 
muscles.  It  should  be  nickel-plated,  or  covered  with  vulcanite ;  and 
patients  often  like  a  layer  of  flannel  or  linen,  which  can  be  washed, 
wrapped  round  the  whole  instrument.  For  cheap  trusses,  basil  leather 
is  a  better  covering  than  chamois,  as  it  does  not  get  so  foul.  The 
patient  must  expect  to  find  the  truss  rather  irksome  for  the  first  week. 
It  should  be  constantly  worn  by  day ;  and  if  the  patient  will  submit  to 
wear  it  at  night  also  so  much  the  better.  If  not  he  should  apply  it  in 
the  morning,  before  he  rises  from  the  recumbent  posture.  The  skin  of 
the  part  which  it  presses  upon  should  be  regularly  washed,  bathed  with 
eau-de-Cologne  or  spirit,  and  dusted  with  fuller's  earth  or  violet-powder 
to  prevent  chafing. 

There  are  some  cases  in  which  the  common  truss  fails  to  keep  up  a 
rupture  comfortably,  and  for  these  the  surgeon  should  try  other  instru- 
ments, which  are,  for  the  most  part,  the  property  of  various  individuals ; 
each  claims  some  peculiarity  adapting  it  to  particular  cases.  The 
Moc-Main  lever  truss  has  a  belt  passing  round  the  body,  instead  of  a 
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circular  spring ;  and  pressure  on  the  pad  is  effected  by  a  strap  passing 
under  the  thigh  and  acting  on  a  spring-lever  attached  to  the  pad. 
Salmon  &  Ody's  self-adjusting  truss  has  a  pad  revolving  on  a  ball  and 
socket,  with  a  half-spring  acting  from  a  flat  back -pad  and  placed  on 
the  opposite  side  of  the  pelvis,  so  as  to  push  outwards  and  upwards  upon 
the  hernial  aperture.  The  Maidstone  truss  allows  the  pad  to  slide  on 
the  spring,  so  that  the  circumference  of  the  instrument  may  be  adapted 
to  the  varying  size  or  movements  of  the  body.  Adams's  graduated  pres- 
sure truss  has  two  springs  of  different  curves ;  by  sliding  one  on  the 
other  the  amount  of  pressure  may  be  varied.  Instead  of  a  steel  spring, 
an  elastic  india-rubber  belt  may  be  used ;  such  trusses  are  constructed  by 
Bourjeaud.  For  umbilical  or  ventral  hernia  an  india-rubber  band  and 
pad  generally  answers.  Among  the  more  expensive  trusses  Professor 
Wood's  are,  perhaps,  the  best.  They  have  been  employed  with  much 
success  in  curing  small  herniae,  as  well  as  in  keeping  up  and  preventing 
the  increase  of  those  for  which  an  operation  for  radical  cure  has  not 
been  deemed  advisable.  These  trusses  are  of  four  kinds,  viz.,  inguinal — 
oblique  and  direct ;  femoral,  and  umbilical.  They  are  all  based  on  a 
distinct  principle,  that  of  applying  pressure  by  a  flat  pad  at  the  sides  of 
the  hernial  opening,  instead  of  in  the  axis.  The  pad  for  oblique  inguinal 
rupture  is  of  the  shape  of  an  obliquely  curved  horse-shoe,  the  outer  limb, 
which  presses  upon  Poupart's  ligament,  being  shorter  than  the  inner, 
which  is  laid  over  the  inner  pillar  of  the  ring  (Fig.  214).    The  curve  of 


the  horse-shoe  is  placed  over  the  deep  hernial  opening,  and  the  bearing 
of  the  side-spring  is  exactly  in  the  centre  of  the  pad.  The  hard  surface 
may  be  covered  by  an  india-rubber  water-bag  of  the  shape  of  the  pad. 
The  pad  for  direct  inguinal  hernia  is  an  ovate  ring,  the  hole  in  the 
middle  corresponding  to  the  axis  of  the  hernial  opening.  This  exerts 
its  chief  pressure  upon  the  margins,  preventing  their  giving  and  enlarg- 
ing under  the  pressure  of  the  bowels  (Fig.  215).  The  double  bearing  of 
the  horse-shoe  and  ring  pads  enables  them,  under  sufficient  pressure  of 
the  side-spring,  to  keep  in  place  better  than  the  convex  pads,  while  the 
tension  of  the  integuments  across  the  opening  prevents  the  rupture 
from  emerging  there.  In  the  former  kind,  the  spermatic  cord  and  pubic 
spine  escape  the  pressure  of  the  pad  by  sliding  and  lying  in  the  cleft 
or  opening.  For  large  and  difficult  cases  of  inguinal  rupture  Mr.  Wood 
employs  a  double  or  twin  pad,-  each  half  of  which  presses  upon  each  of 
the  pillars  of  the  ring  or  sides  of  the  neck  of  the  sac.  The  spring  goes 
entirely  round  both  hips,  one  end  pressing  upon  the  inner,  and  the 
other  on  the  outer,  of  the  half-pads,  so  that  any  increase  of  pressure 
can  be  made  upon  either  half  that  may  be  desirable.    The  two  pads  are 


Pig.  214.— Wood's  pad  for  oblique 
inguinal  hernia. 


Fig.  215.— Wood's  pad  for  direct 
inguinal  hernia. 
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bound  together  by  a  transverse  strap.  Thus  a  lateral  as  well  as  a  back- 
ward pressure  is  kept  up.  The  pad  for  crural  hernia  is  egg-shaped  in 
outline,  its  bearing  surface  being  flattened  for  pressure  upon  the  front 
wall  of  the  crural  canal,  its  upper  border  rounded  to  support  Poupart's 
ligament,  and  its  lower  tapered  off  to  accom- 
modate itself  to  the  saphenous  opening  (Fig. 
216  a;  b  shows  a  section). 

Radical  cure. — If  the  patient  is  below 
the  age  of  puberty,  or  not  much  above  it, 
and  if  the  hernia  has  not  existed  very  long, 
a  proper  truss,  if  constantly  worn,  will,  in 
many  cases,  effect  a  permanent  cure.  No 
longer  subject  to  distension,  the  neck  of  the 
sac  and  the  fibrous  ring  around  it  become 
contracted  and  finally  obliterated.  This 
cure  may  perhaps  occur  in  two  or  three 
years ;  but,  as  a  measure  of  precaution,  the 
truss  should  be  worn  for  two  years  more. 
This  result  is  most  frequent  with  the  um- 
bilical and  other  hernias  of  infants  ;  in  adult 
patients  treatment  by  truss  is  rarely  other 
than  palliative,  and  must  be  continued  216. — A,  pad  for  femoral 
throughout  life.  Of  late  years  numerous  hernia ;  B,  same,  in  section, 
operations  have  been  devised  for  the  radical 

cure  of  hernia,  and  the  simplest  and  best  of  them  are  now  frequently 
practised  (see  Special  Hernias). 

Irreducible  Hernia. 

Definition. — Hernia  is  said  to  be  irreducible,  simply,  when  the  pro- 
truded viscera  cannot  be  returned  into  the  abdomen ;  although  there  is 
no  impediment  to  the  passage  of  their  contents,  or  to  the  circulation  of 
the  blood  through  their  tissues.  Very  often  it  is  omentum  only  that  is 
irreducible ;  but  this  may  prevent  the  wearing  of  a  truss,  and  always 
keeps  open  a  passage  down  which  bowel  may  be  forced. 

Causes. — Hernia  may  be  rendered  irreducible — (1)  By  an  adhesion 
of  the  sac  to  its  contents,  or  of  the  latter  to  each  other,  or  by  mem- 
branous bands  formed  across  the  sac.  (2)  By  1  nlargement  of  the 
omentum  or  mesentery  from  development  of  fat  and  from  fibroid  thick- 
ening, due  to  constriction  at  the  ring  where  the  mass  is  atrophied  and 
may  consist  of  fibrous  tissue  only.  (3)  From  the  absence  of  a  sac  in 
hernias  of  the  bladder  or  caecum,  permitting  these  viscera  to  adhere 
directly  to  surrounding  parts. 

Consequences. — Irreducible  hernia  may  produce  many  inconve- 
niences. It  frequently  tends  to  increase  steadily  until  most  of  the  bowels 
may  be  in  the  scrotum  or  labium,  the  penis  being  buried  or  the  vagina 
closed.  The  patient  is  liable  to  dragging  pains  in  the  abdomen  and 
perhaps  attacks  of  vomiting,  which  come  on  after  food  or  when  he  or  she 
assumes  the  erect  posture,  because  fixation  of  the  protruded  omentum 
resists  all  upward  movements  of  the  stomach.  These  inconveniences 
will  be  greatly  aggravated  if  the  patient  becomes  fat  or  pregnant.  The 
protruded  bowels  being  deprived  of  the  support  naturally  afforded  them 
by  the  abdominal  muscles,  their  fasculent  contents  are  apt  to  lodge  in 
them,  causing  swelling,  tension,  colic,  constipation,  perhaps  vomiting 
and  diminished  impulse  (incarcerated  hernia).    Irreducible  herniae  are 
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much  exposed  to  injury,  and  from  this  and  other  causes  may  become 
inflamed ;  these  symptoms  of  obstruction  arise  in  combination  with 
signs  of  local  inflammation  and  of  peritonitis  spreading  from  the  sac. 
Lastly,  the  bowel  is  in  constant  hazard  of  strangulation. 

Treatment. — This  may  be  either  palliative  or  radical.  (1)  The 
palliative  treatment  consists  in  applying  a  bag-truss,  or  a  truss  with  a 
hollow  pad  or  circular  india-rubber  water-pad,  that  shall  firmly  embrace 
and  protect  the  hernia  and  prevent  any  additional  protrusion.  The 
patient  should  avoid  all  violent  exertion  or  excess  in  diet,  and  should 
never  let  his  bowels  be  confined. 

(2)  It  has  occasionally  happened,  after  confinement  to  bed  for  several 
weeks  with  some  emaciating  ailment,  that  a  hernia,  irreducible  before, 
has  been  replaced  with  ease,  owing  to  absorption  of  the  fat  of  the 
omentum  or  mesentery,  and  relaxation  of  the  abdominal  apertures. 
The  same  result  has  in  some  cases  been  effected  also  by  art — by  keeping 
the  patient  in  the  recumbent  posture,  and  on  very  low  diet  for  six  weeks 
or  two  months,  by  the  frequent  use  of  clysters  and  laxatives,  and  by 
maintaining  a  constant  equable  pressure  on  the  tumour  by  means  of  a 
bag-truss  made  to  lace  over  it,  a  bag  of  shot  or  sand,  or  an  india-rubber 
bandage.  This  plan  is  very  uncertain  as  to  its  results,  and  will  be 
effectually  defeated  if  there  are  any  adhesions ;  besides,  there  are  not 
many  patients  who  will  submit  to  it.  It  will  be  more  likely  to  succeed 
if  the  hernia  is  omental  than  if  it  contain  intestine.  It  is  now  rarely, 
if  ever,  used. 

(3)  Operative  treatment  varies  in  details  with  the  variety  of  hernia  ; 
see  '  radical  cure  '  and  special  varieties  of  hernia. 

When  incarcerated  hernia  is  diagnosed,  suitable  diet,  gentle  taxis, 
large  enemata,  form  the  treatment ;  purgative  enemata  or  a  sharp  purge 
by  mouth  may  be  given,  if  strangulation  is  certainly  eliminated.  In- 
flamed hernia  is  treated  by  leeching,  belladonna  fomentations,  and 
opium. 

Strangulated  Hernia. 

Definition. — Hernia  is  said  to  be  strangulated  when  it  is  so  con- 
stricted that  intestinal  contents  cannot  be  propelled  through  the  protruded 
bowel,  and  that  its  circulation  is  also  impeded — more  or  less.  These  two 
factors  must  be  kept  distinct.  The  hernia?  most  likely  to  become  stran- 
gulated are  those  produced  by  one  violent  effort,  hernia?  which  have  been 
well  kept  up  by  a  truss  and  are  suddenly  forced  down,  and  irreducible 
omental  hernia?  into  which  a  coil  of  gut  is  pressed.  Usually  the  whole 
width  of  a  coil  of  intestine  is  strangulated,  and  the  coil  may  vary  in 
length  from  a  few  inches  to  several  feet.  Rarely  only  a  part  of  the 
lumen  on  the  convexity  is  nipped  (Littre's  hernia),  but  the  obstruction 
to  faeces  even  here  is,  as  a  rule,  complete  owing  to  the  spur  formed  by 
the  sudden  kink ;  the  symptoms  are  usually  not  severe. 

Pathology. — The  seat  of  stricture  varies  with  the  different  kinds  of 
hernia  {see  Special  Hernia?).  -  Usually  it  is  at  the  neck  of  the  sac,  and  is 
due  to  thickening  of  the  peritoneum  here  (p.  608),  or  to  tendinous  bands 
external  to  the  sac.  In  some  cases  the  bowel  has  been  constricted  by 
membranous  bands,  or  by  fissures  in  the  omentum  within  the  sac  itself, 
or  by  an  old  neck  of  the  sac  which  has  been  pushed  down  lower.  The 
aperture  does  not  actively  constrict  the  parts  protruded  through  it ;  these 
either  are  too  large  from  the  first  or  swell  and  press  against  the  margins. 

A  hernia  may  be  at  once  strangulated  upon  its  first  descent,  the 
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aperture  through  which  it  passes  being  so  small  as  to  prevent  not  only 
the  onward  passage  of  bowel-contents  but  also  the  entry  of  arterial 
blood.  In  this  case,  which  is  rare,  the  bowel,  even  after  some  hours,  is 
but  little  changed  in  appearance  ;  but  infarction,  in  proportion  to  the 
duration  of  the  constriction,  or  gangrene,  follows  its  return  to  the  abdomen, 
as  in  Cohnheim's  experiment  upon  the  rabbit's  ear  (p.  10) ;  but  the  in- 
testine suffers  much  earlier.  Much  more  commonly  the  hernial  aperture, 
whilst  arresting  the  bowel-contents  and,  to  greater  or  less  extent,  the 
escape  of  venous  blood,  permits  the  entry  of  arterial.  The  result  is 
venous  congestion,  with  swelling  of  the  bowel  from  effusion  between  its 
coats  and  into  its  lumen,  leading  to  its  complete  constriction  with  arrest 
of  arterial  supply.  Before  this  occurs  the  bowel  becomes  purple  or  deep 
red,  haemorrhages  appear  beneath  the  serosa,  and  then  run  together 
into  a  bloody  infiltration.  Fluid,  which  is  at  first  clear,  serous,  and  then 
more  or  less  deeply  bloodstained,  escapes  into  the  sac  and,  mixed  with 
mucus,  into  the  strangulated  gut.  The  protruded  bowel  may  die  en 
masse ;  it  then  loses  its  polish,  becomes  very  dark  and  friable,  and  may 
either  remain  tense  or  shrink.  As  the  coat  of  the  bowel  dies  it  permits 
the  passage  of  gases,  fluids,  and  organisms  from  its  interior ;  and  the 
fluid  in  the  sac  becomes  turbid  and  offensive.  Then,  as  a  consequence 
of  putrefaction,  the  bowel-wall  often  becomes  ash-grey  everywhere  or  in 
patches  ;  ultimately  it  may  burst  into  the  sac  or  peritoneum,  especially 
if  taxis  be  employed.  As  these  latter  changes  occur  the  integuments  over 
the  rupture  usually  become  infected ;  they  swell,  a  livid  red  blush  appears 
upon  the  skin,  and  crepitation  from  presence  of  putrid  gases  in  the 
tissues  may  be  discovered ;  or  gas  may  be  found  only  on  section  of  the 
tissues,  which  are  infiltrated  with  a  thin,  offensive  pus.  The  opening  of 
such  an  abscess  results  in  an  artificial  anus.  It  will  be  noticed  that  the 
bowel  presents  in  these  cases  a  typical  example  of  moist  gangrene.  Here, 
as  elsewhere,  it  is  difficult  or  impossible  to  be  sure  that  gangrene  has 
occurred  until  signs  of  putrefaction  are  present.  In  other  cases,  as  a 
consequence  of  pressure  against  a  sharp  constricting  edge,  ulceration  of 
the  mucosa  may  occur  and  end  in  perforation,  either  on  the  abdominal  or 
hernial  side  of  the  stricture,  or  the  wall  of  the  gut  may  necrose  at  this 
spot.  Apparently  the  healing  of  such  an  ulcer  may  cause  narrowing  of 
the  bowel. 

In  another  set  of  cases  the  constriction  interferes  chiefly  with  the 
passage  of  bowel-contents.  I  have  operated  on  a  patient  moribund  after 
a  week  of  mild  symptoms  of  strangulation,  and  have  found  a  small 
knuckle  of  bowel  with  a  large  mass  of  omentum  in  the  sac ;  neither 
showed  any  signs  even  of  congestion.  But  all  degrees  are  met  with 
between  these  cases  and  those  above  described.  When  interference  with 
the  circulation  does  not  increase  rapidly,  inflammation,  with  formation 
of  lymph  or  even  pus,  occasionally  occurs. 

In  all  these  instances  it  is  surprising  how  rarely  diffuse  peritonitis 
occurs,  the  explanation  being  that  whenever  inflammation,  perforation, 
or  gangrene  occurs  in  the  sac,  lymph  glues  the  intestines  to  the  abdominal 
wall  around  the  neck.  Sometimes,  however,  this  fails  to  protect.  After 
reduction  of  a  strangulated  hernia  by  taxis  a  sharp  attack  of  peritonitis 
may  occur ;  the  intestine  probably  inflames  after  the  anaemia,  and  per- 
haps allows  infective  irritants  to  transude  ;  it  almost  always  subsides 
under  treatment.  Sometimes  peritonitis  results  from  the  reduction  of 
gut,  which  inflames  and  dies  after  reduction  ;  but  a  small  slough  may 
separate  into  the  bowel  when  this  early  contracts  adhesions,  or  faeces 
may  escape  through  an  operation  wound  (f cecal  fistula). 
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The  bowel  above  a  hernia  is  more  or  less  distended  and  injected,  full 
of  offensive  yellow  fluid,  which,  low  down,  is  often  bloody;  the  hyperemia 
is  probably  the  result  of  strong  peristalsis,  and  leads  to  free  secretion 
into  the  bowel.    Below  a  strangulated  rupture  the  intestine  is  collapsed. 

Symptoms. — The  patient,  usually  after  some  effort,  first  complains 
of  more  or  less  sudden,  griping  pain,  often  referred  to  the  navel.  At  the 
same  time  he  may  be  conscious  that  something  has  '  given  way  '  in  the 
region  of  the  groin  or  elsewhere,  and  there  may  be  pain  at  the  seat  of  rup- 
ture ;  but  local  pain  and  knowledge  of  the  existence  of  a  swelling  may  be 
quite  wanting,  and  the  pain  in  the  abdomen  may  be  slight.  In  acute  cases 
there  is  more  or  less  shock,  from  compression  of  the  nerves  of  the  bowel, 
and  there  may  be  immediate  or  speedy  vomiting  of  the  stomach-contents  ; 
but  in  less  acute  instances  vomiting  is  usually  preceded  by  a  desire  to  go 
to  stool,  with  inability  to  pass  anything — reflex  inhibition.  If,  however, 
the  lower  bowel  is  full,  one  or  two  stools  may  occasionally  pass ;  usually 
constipation  is  absolute  from  the  first.  (It  should  be  remembered  that 
when  an  enema  is  given  wind  may  be  introduced  into  the  bowel  and 
subsequently  expelled.)  Vomiting  may  be  incessant  or  infrequent, 
perhaps  brought  on  only  by  the  taking  of  medicine,  food,  or  drink ;  the 
vomit  is  at  first  stomach-contents,  then  bilious,  and  finally  stercoraceous, 
i.e.  having  a  faeculent  odour  owing  to  long  delay  in  the  small  gut,  true 
faex  being  rarely  ejected.  This  vomiting  was  formerly  attributed  to 
the  occurrence  of  inverted  peristalsis,  which  experiments  on  animals  have 
proved ;  but  it  will  not  account  for  all  the  facts.  Brinton  maintained  that 
peristalsis  was  not  inverted  but  usual,  and  that  it  passed  the  outer  layer 
of  the  contents  of  the  bowel  down  towards  the  hernia,  whence  an  axial 
stream  was  reflected  towards  the  stomach.  The  hernial  tumour,  if 
irreducible,  is  usually  larger  than  usual,  tense,  and  somewhat  tender,  but 
it  may  be  lax ;  no  part  of  it  can  be  replaced.  There  is  no  impulse  in  it 
on  coughing,  for  communication  with  intestine  in  the  abdomen  is 
practically  interrupted ;  when  the  tumour  has  a  neck  it  may  be  found 
that  the  impulse  ceases  at  a  certain  point,  just  above  the  stricture, 
whilst  the  sense  of  fluctuation,  obtained  when  the  body  of  the  sac  is  com- 
pressed with  one  hand  whilst  the  fingers  of  the  other  grasp  the  neck, 
ceases  just  below  it,  and  thus  the  point  of  stricture  may  be  localised. 
The  abdomen  becomes  more  or  less  swollen  and  painful,  and  it  is  often 
impossible  to  say  certainly  that  peritonitis  is  not  present. 

After  a  variable  time,  according  to  the  severity  of  the  symptoms,  signs 
of  cardiac  failure  appear— small,  frequent,  compressible  pulse,  cold  ex- 
tremities, clammy,  sweating  skin,  and  sunken  features  (fades  Hippo- 
cratica). 

The  symptoms  of  strangulation  vary  according  as  the  constriction 
is  tight  or  lax,  though  the  difference  is  one  of  degree  only.  In  acute 
cases  the  onset  is  sudden,  shock  considerable,  pain  and  other  symptoms 
severe  ;  in  chronic  cases  intensity  is  lacking,  the  rupture  may  be  soft, 
the  bowels  may  have  acted  once  or  twice  with  or  without  an  enema, 
vomiting  may  be  infrequent,  or  even  absent,  unless  food  or  a  purgative  is 
given,  yet  the  pulse  shows  that  the  patient  is  sinking  from  starvation 
and  exhaustion.  Mistakes  have  often  been  made  in  these  cases :  doubt 
being  felt  as  to  whether  strangulation  exists,  or  operation  being  post- 
poned until  too  late.  A  patient  with  an  irreducible  swelling  like  a  hernia 
anywhere,  and  symptoms  of  chronic  obstruction,  should  be  operated  on 
so  soon  as  other  means  have  failed. 

The  onset  of  diffuse  suppurative  peritonitis  before  (or  after)  operation 
may  be  quite  unrecognisable,  all  its  signs  but  those  of  cardiac  failure 
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and  swelling  of  the  abdomen  being  absent ;  it  is  rare  unless  the  hernia 
has  been  reduced. 

Gangrene  may  be  found  quite  unexpectedly,  but  is  usually  indicated 
by  collapse,  hiccup,  foul  tongue  and  breath,  cessation  of  pain,  and, 
locally,  diffuse  swelling  and  loss  of  shape  of  the  tumour  from  emphy- 
sema and  inflammation  of  its  coverings,  whilst  the  skin  shows  a  livid 
blush. 

The  diagnosis  of  strangulated  hernia  is  at  times  difficult.  (1)  The 
patient  may  not  be  aware  that  he  has  a  hernia,  or,  if  aware  of  it,  may 
think  it  of  no  consequence,  or  may  be  deterred  by  false  shame  from 
mentioning  it.  Thus,  an  elderly  clergyman  consulted  the  author  re- 
specting various  dyspeptic  symptoms — nausea,  loss  of  appetite,  painful 
dragging  at  the  stomach,  and  irregularity  of  the  bowels.  When  asked 
if  he  was  ruptured  he  said  that  he  had  never  thought  it  worth  men- 
tioning, but  that  whilst  preaching,  some  time  ago,  he  had  felt  something 
come  down  into  the  scrotum.  He  had  in  reality  a  large  double  scrotal 
rupture,  which  was  the  cause  of  his  dyspepsia.  When,  therefore,  a 
patient  is  affected  with  vomiting  and  constipation,  especially  if  the 
face  is  pinched  and  anxious,  the  surgeon  should  examine  for  himself 
— first,  the  ordinary  seats  of  hernia,  such  as  the  inguinal  and  femoral 
rings  and  the  umbilicus  ;  and  then  the  extraordinary,  such  as  the  linea 
alba,  and  the  thyroid  and  ischiatic  foramina.  It  would  be  a  sad  thing 
to  be  treating  a  patient  for  inflammation,  and  let  him  die  of  strangulated 
intestine,  which  might  be  relieved  by  operation. 

(2)  The  patient  may  have  a  tumour  at  one  of  the  common  seats  of 
rupture,  which  is  yet  no  hernia ;  e.g.  an  enlarged  gland  at  the  bend  of  the 
thigh.  Yet  if,  with  such  a  tumour,  the  patient  have  decided  symptoms 
of  strangulation,  the  surgeon  should  not  hesitate  to  cut  down  upon  it.  A 
small  hernia  has  often  been  found  behind  such  a  tumour ;  and  in  any  such 
case  the  rule  is — if  in  doubt,  operate. 

(3)  There  is  on  record  a  series  of  cases  in  which  only  gangrenous  or 
inflamed  omentum  has  been  found  in  the  sac.  This  may  occur  simply 
as  the  result  of  constriction,  extreme  or  moderate,  or  the  strangulation 
may  be  brought  about  by  injury  leading  to  swelling  of  the  incarcerated 
omentum.  The  symptoms  have  been  those  of  subacute  or  chronic  stran- 
gulation, and  the  treatment  is  the  same. 

(4)  From  obstructed  and  inflamed  irreducible  hernia  the  diagnosis  is 
based  chiefly  upon  the  absence  of  intensity  and  completeness  in  the 
symptoms  of  obstruction,  upon  distinct  signs  of  peritonitis  spreading 
from  the  sac,  and  upon  the  history  of  a  cause  for  one  or  other  of  the 
above  conditions.  Failure  of  treatment,  and  persistence  or  increase  of 
signs  of  strangulation,  necessitate  operation. 

(5)  The  patient  may  have  a  hernia,  reducible  or  irreducible,  which 
yet  is  not  the  cause  of  the  symptoms,  (a)  There  are  numberless  causes 
■of  internal  strangulation  which  may  exist  along  with  a  hernia,  (b) 
Acute  general  peritonitis  combined  with  an  irreducible  hernia,  chiefly 
omental  and  without  impulse,  may  cause  grave  difficulty;  for  the 
constipation  may  be  absolute  and  the  vomiting  fasculent.  It  is  the 
surgeon's  duty  in  case  of  doubt  to  examine  the  hernial  swelling ;  if  this 
will  not  account  for  the  symptoms,  the  treatment  of  peritonitis  must  be 
further  considered,  (c)  The  vomiting  and  constipation  of  early  preg- 
nancy with  a  retroverted  uterus  have,  in  cases  of  irreducible  hernia, 
caused  difficulty,  (d)  I  have  seen  a  case  of  slightly  strangulated  femoral 
hernia  in  which  the  symptoms  persisted  after  reduction  by  taxis,  the 
vomit  being  bloody ;  the  sac  was  cut  down  upon  and  opened,  and  the 
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patient  died  of  septicaemia.  Multiple  ulcers  of  the  stomach  were  found,, 
to  which  most  of  the  vomiting  before  reduction  was  probably  ^attributable. 

(6)  There  may  be  two  hernice.  When  both  sacs  are  lax,  it  may  be 
difficult  to  decide  which  is  strangulated  :  pain,  tenderness,  greater 
tension,  and  complete  absence  of  impulse  on  the  affected  side  must  be 
relied  on.  Again,  both  hernias  may  be  strangulated :  one  may  be  large 
and  reducible  without  much  trouble ;  the  other,  small  and  concealed 
by  fat,  may  be  discoverable  only  where  laparotomy  is  done  to  seek  an 
internal  cause. 

(7)  A  strangulated  hernia  may  seem  to  be  reducible.  The  patient  or 
his  friends  may  have  partially  reduced  a  hernia  en  masse,  and  upon 
coughing,  bowel  may  be  forced  down  from  an  inner  to  an  outer  portion 
of  the  now  hour-glass  sac,  being  easily  reducible.  A  swelling  is  often 
felt  deeply,  the  ring  is  wide,  and  the  hernia  when  apparently  reduced 
may  be  felt  by  a  finger  introduced  through  it.  The  treatment  in  case  of 
doubt  is  exploratory  operation. 

(8)  An  inflamed,  undescended  testis  may  cause  symptoms  of  strangu- 
lation. 

The  state  of  the  pulse  is  most  important  in  giving  a  prognosis  ;  if  it 
is  of  bad  quality,  one  must  be  very  guarded  if  an  operation  is  required, 
even  in  the  absence  of  the  other  symptoms  above-mentioned.  After 
days  of  strangulation  with  slight  symptoms  the  patient  may  be  suffering 
but  little,  be  able  to  walk  to  the  operating  table  and  have  considerable 
physical  strength,  yet  if  the  pulse  shows  much  cardiac  weakness,  death 
from  asthenia  is  very  likely  even  after  a  successful  operation. 

Treatment. — The  indications  are  to  return  the  hernial  contents, 
especially  bowel,  to  the  abdomen,  either  by  taxis  or  by  cutting  operation. 

Taxis. — This  is  a  Greek  word,  used  to  signify  the  acts  of  gentle 
pressure  with  the  hands  by  which  ruptures  are  reduced.  The  bladder 
having  been  emptied,  the  patient  should  lie  down  in  an  attitude  of 
complete  repose,  and  be  put  under  the  influence  of  chloroform ;  if  this 
be  not  used,  he  may  be  made  to  lie  in  a  warm  bath,  and  both  his  thighs 
should  be  raised  towards  the  belly,  and  placed  close  to  each  other,  so 
that  every  muscle  and  ligament  connected  with  the  abdomen  may  be 
relaxed.  If  not  narcotised  he  should  be  engaged  in  conversation,  to 
prevent  him  from  straining  with  his  respiratory  muscles.  In  order 
effectually  to  remove  the  expulsive  force  of  the  diaphragm,  Dr.  Buchanan 
directs  the  patient  to  make  a  deep  expiration,  and  to  abstain  from  draw- 
ing in  the  breath  as  long  as  possible.  Then  the  surgeon,  if  the  tumour 
be  large,  places  upon  the  fundus  the  palm  of  one  hand  and  gently  com- 
presses it,  so  as  to  squeeze  out  a  little  flatus  and  venous  blood,  and  with 
the  fingers  and  thumb  of  the  other  hand  gently  kneads  the  parts  at  the 
neck  of  the  tumour,  occasionally  drawing  them  very  gently  downwards, 
in  order,  if  possible,  to  dislodge  them.  It  is  well  so  to  support  the  neck 
that  the  sac  shall  not  wrinkle  here  when  the  fundus  is  pressed  upon, 
but  remain  like  a  funnel  leading  to  the  abdomen ;  and,  still  more  im- 
portant, the  constant  pressure  of  the  fingers  round  the  neck  prevents 
the  intestine  from  bulging  out  just  external  to  the  hernial  opening. 
This  operation  may  be  continued  for  a  quarter  or  half  an  hour  at  the 
outside,  if  the  tumour  is  not  painful ;  not  so  long  if  it  be  tender.  At  last, 
perhaps,  the  surgeon  will  be  rewarded  by  hearing  the  gurgling  sound 
accompanying  the  return  of  a  portion  of  intestine ;  and  by  feeling  the 
bowel  slip  from  between  his  fingers.  This  slip  and  gurgle  are  very 
characteristic  of  proper  reduction.  Mere  diminution  in  size  of  the  sac 
may  be  due  to  the  forcing  of  fluid  into  the  abdomen ;  and  sudden  dis- 
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appearance  of  the  whole  swelling,  without  the  above  signs,  to  reduction 
en  masse.  If  a  patient  is  certain  that  his  hernia  was  completely  re- 
ducible, it  is  right,  if  all  cannot  be  reduced  by  taxis,  to  cut  down  upon 
the  sac  without  allowing  the  patient  to  come  round  from  the  anaes- 
thetic. The  operator  should  recollect  that  too  much  force  may  bruise 
or  rupture  the  viscera,  or  drive  sac  and  contents  into  the  abdomen,  or 
push  them  between  the  layers  of  the  abdominal  muscles. 

Pressure  with  the  fist  above  Poupart's  ligament  has  been  found 
useful  in  the  reduction  of  hernias,  and  traction  by  the  hand  in  the  rectum 
has  been  used.  In  children  one  or  two  fingers  may  be  passed  easily 
from  the  anus  to  the  inguinal  region.  In  women  an  obturator  hernia 
is  quite  accessible  to  traction  through  the  vagina. 

Taxis  with  Inversion. — In  many  cases  of  strangulated  hernia  resist- 
ing the  ordinary  application  of  the  taxis,  reduction  has  been  effected 
by  raising  the  pelvis  so  as  to  turn  the  trunk  of  the  patient '  topsy-turvy.' 
This  may  be  done  by  raising  the  pelvis  on  a  chair  placed  under  the 
lower  part  of  the  mattress  of  the  bed,  and  letting  the  patient's  head  and 
shoulders  rest  upon  the  bed  itself.  Care  must  be  taken  to  keep  the  legs 
bent  up  to  the  body,  and  the  trunk  itself  bent  forwards,  so  as  to  relax 
completely  the  aponeurotic  structures  in  the  groin.  Inversion  of  the 
patient  acts  by  the  gravitation  of  the  viscera  towards  the  diaphragm, 
and  thus  dragging  the  mesentery  and  omentum  out  of  the  neck  of  the 
sac.  This,  aided  by  a  gentle  application  of  taxis,  and  by  frictions  over 
the  belly  made  in  a  direction  from  the  strangulated  part,  will  often 
succeed  in  overcoming  the  strangulation  when  other  means  fail. 

Contra-indications  to  taxis. — Taxis  should  never  be  employed  if 
there  is  reason  to  fear  that  the  bowel  is  severely  damaged.  But  tight 
nipping  has  caused  gangrene  in  six  to  eight  hours,  and  there  would 
probably  be  no  symptoms  to  indicate  either  it  or  the  ordinary  ulceration 
at  the  ring. 

Certain  measures  are  employed  as  auxiliaries  to  taxis  : — 
(a)  Chloroform,  or  ether  should  be  given  to  produce  complete  relaxa- 
tion in  cases  at  all  resistant  to  taxis. 

(6)  The  hot  bath  (96°-100°  F.),  continued  long  enough  to  produce 
great  relaxation,  may  be  employed  in  similar  cases  when  no  anaesthetic 
is  obtainable  ;  but  it  is  very  depressing. 

(c)  A  large  dose  of  opium,  or  morphia,  is  most  useful  in  cases  of 
acute  strangulation — when  the  pain  and  vomiting  are  violent — if  for 
any  reason  chloroform  cannot  be  given,  and  an  operation  at  once  under- 
taken, should  taxis  fail. 

In  cases  of  a  sub-acute  and  chronic  kind,  such  as  occur  most  often 
in  large,  long  irreducible  umbilical  and  inguinal  hernias  of  old  people, 
the  following  remedies  are  applicable  ;  but  care  must  always  be  taken 
that  they  do  not  prove  causes  of  injurious  delay : — 

(d)  Cold  may  be  applied  for  a  few  hours  to  a  hernia  by  means  of 
pounded  ice,  or  ether-spray  (Barclay) ;  Schelle  calculates  that  by  cooling 
to  10°  C.  the  gases  alone  shrink  one-twelfth.  It  is  often  very  beneficial 
in  removing  congestion  and  swelling,  especially  when  combined  with 

(e)  Elevation  of  the  pelvis  and  lower  limbs.  Taxis  under  chloroform 
will  then  often  succeed. 

(/)  Enemata  are  useless  and  irritating  in  cases  of  acute  strangula- 
tion ;  but  in  the  above-mentioned  class,  an  enema  of  as  much  gruel 
with  Jj.-ij.  of  olive-oil  as  can  be  injected  through  a  long  tube  passed 
into  the  sigmoid  flexure,  sometimes  appears  to  act  well,  probably  by 
causing  some  peristalsis,  altering  the  relation  of  the  abdominal  viscera, 
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and  clearing  the  colon.  Cold  injections  cause  more  peristalsis,  but  are 
depressing.  Simon  says  that  large,  slowly-administered  enemata  may 
pass  through  the  ilio-csecal  valve  and  cause  direct  traction  upon  the 
protruding  coil. 

(g)  Constant  elastic  pressure  (Maisonneuve)  must  be  used  early,  if 
at  all.  I  have  seen  a  large  umbilical  hernia  lightly  wrapped  in  an 
Esmarch's  bandage,  but  strangulation  continued  and  the  skin  sloughed 
widely. 

(h)  Aspiration  with  a  fine  needle  is  frequently  employed  in  France 
as  an  adjunct  to  taxis  to  diminish  the  bulk  of  the  intestines  to  be  re- 
turned ;  it  does  not  seem  to  have  been  very  successful,  but  is  harmless 
in  most  cases.  In  a  few  cases  in  which  it  has  been  employed  late,  the 
intestine  being  probably  much  damaged,  fatal  perforation  has  resulted. 
Kocher  would  never  employ  it  in  place  of  antiseptic  herniotomy,  if 
consent  to  this  can  be  obtained. 

Seutin's  Plan. — Baron  Seutin  (Banking's  Abst.,  vol.  xxiv.  p.  164) 
described  a  method  of  dilating  the  stricture,  which  he  employed  so 
successfully  that  he  rarely  had  occasion  to  use  the  knife  for  strangulated 
hernia.  '  The  surgeon  seeks  with  his  forefinger  for  the  aperture  that 
has  given  issue  to  the  hernia,  pushing  up  the  skin  sufficiently  from 
below :  then,  with  the  pulp  of  the  finger  towards  the  bowel  or  omentum, 
he  insinuates  it  between  the  viscus  and  the  aperture.  This  proceeding 
demands  perseverance.  When  introduced,  the  finger  is  to  be  hooked, 
and  made  to  stretch  the  ring  till  a  sensible  dilatation  or  tearing  is  pro- 
duced. The  plan  appears  to  have  been  most  successful  in  femoral 
hernia,  and  when  the  stricture  was  seated  at  the  external  abdominal 
ring.'  It  is  open,  however,  to  the  serious  objections  that  the  strangu- 
lated viscera  are  exposed  to  further  damage  by  the  forcible  traction  and 
pressure  of  the  finger,  and  that  the  aperture  will  be  much  and  rudely 
enlarged.  Similar  objections  apply  to  Langenbeck's  dilatation  of  the 
stricture  by  the  finger,  after  division  of  the  skin  and  fat,  and  to  J. 
Guerin's  subcutaneous  division  of  it  with  a  tenotome. 

After-treatment. — A  truss,  or  a  good  pad  and  spica -bandage, 
should  be  applied  after  reduction  and  the  patient  kept  at  rest  until  out 
of  danger.  Not  uncommonly  the  patient  vomits  once  or  twice  after 
reduction  of  a  hernia,  especially  under  chloroform.  Flatus  is  usually 
passed  within  twelve  hours,  and  a  motion  may  escape  very  quickly; 
but  it  may  be  days  before  this  happens.  Until  it  does  the  patient 
should  be  kept  upon  spoon  diet  and  at  rest.  It  is  certainly  unwise  to 
administer  a  purgative  before  the  bowel  has  given  this  evidence  of  ability 
to  perform  its  function.  But  the  passage  of  a  motion  soon  after  re- 
duction does  not  prove  this.  Such  a  motion  may  contain,  or  even 
consist  very  largely  of,  blood  which  has  escaped  from  the  vessels  of  the 
now  intensely  hyperaemic  bowel.  Again,  frequent  small  loose  stools 
are  not  uncommonly  passed  after  reduction,  and  C.  J.  Bond,  of  Leicester, 
has  endeavoured  to  connect  this  with  ulceration  of  the  bowel,  at  the 
point  of  nipping ;  but  further  observations  seem  necessary  to  prove  it. 
Whenever  there  is  reason  to  think  or  to  fear  that  the  returned  bowel  is 
a  good  deal  injured,  it  is  well  to  keep  the  patient  under  opium  and 
secure  rest  to  the  part. 

Local  peritonitis,  fixing  the  bowel — in  some  cases  a  sharp  attack  of 
peritonitis,  spreading  from  the  returned  bowel — ensues,  and  must  be  met 
by  opium  and  belladonna  fomentations. 

General  purulent  peritonitis  is  almost  certain  to  result  and  to  prove 
fatal  if  a  piece  of  bowel  is  returned  perforated,  ruptured,  or  gangrenous  ; 
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and  the  chance  of  escape  by  the  formation  of  adhesions  with  or  without 
a  fascal  abscess  is  but  little  better  when  perforation  or  gangrene  follows 
reduction.  The  condition  of  the  patient  is  likely  to  be  very  unfavour- 
able for  further  operation ;  yet,  if  he  is  not  moribund,  to  find  and  re- 
move the  damaged  portion,  clean  out  the  peritoneum  and  establish  a 
temporary  artificial  anus,  probably  gives  him  the  best  chance.  In  such 
a  case  the  abdomen  should  be  opened  over  the  spot  where  the  damaged 
bowel  is  likely  to  lie. 

The  mortality  after  taxis  is  about  4  per  cent,  for  inguinal,  5  per  cent, 
for  femoral,  hernia  (Bryant). 

Operation. — The  factors  which  militate  chiefly  against  the  success 
of  herniotomy  are :  long  duration  of  strangulation — implying  irretrievable 
damage  to  the  bowel  and  extreme  exhaustion — and  sepsis ;  age  has  a 
minor  influence. 

The  parts  in  the  inguinal  and  genital  regions  are  very  difficult  to 
render  and  keep  aseptic,  especially  in  children  and  adults  in  whom 
there  is  any  loss  of  control  over  the  motions.  Yet  asepsis,  or  a  near 
approach  to  it,  can  generally  be  maintained  by  careful  nursing  and  the 
use  of  a  large  dressing,  secured  by  a  double  spica  bandage.  For  males 
it  should  have  a  small  hole  cut  in  it  through  which  the  penis  is  brought 
•out.  Bound  about  the  penis,  behind  the  scrotum,  beneath  the  crossing 
bandages,  and  in  the  fold  between  the  thigh  and  perineum  must  be 
most  carefully  packed.  In  young  male  children'  a  piece  of  macintosh 
should  be  laid  over  the  dressing  and  the  penis  brought  through  a  hole  in 
it ;  much  urine  can  then  be  caught  in  a  bottle  if  the  baby  is  kept  upon  his 
back  by  a  flannel  noose  round  each  ankle,  drawing  the  legs  well  apart. 
In  women  the  catheter  should  be  used  regularly.  It  is  often  a  good  plan 
to  fix  down  and  waterproof  the  edge  of  a  dressing  at  a  point  of  danger 
with  collodion,  but  its  removal  from  these  parts  is  somewhat  painful. 
A  great  help  in  the  prevention  of  peritonitis  is  to  be  found  in  the  growing- 
practice  of  tying  the  neck  of  the  sac,  and  thus  closing  the  peritoneum.  We 
are  not  aware  that  any  extensive  statistics  of  antiseptic  herniotomy  have 
yet  been  published,  but  there  can  be  no  doubt  in  the  mind  of  any  ex- 
perienced surgeon  that,  cceteris  paribus,  the  results  compare  very  favour- 
ably with  those  of  the  septic  period,  during  which  the  mortality  was 
variously  estimated  at  from  25  per  cent,  to  50  per  cent. 

But  this  mortality  was  by  no  means  entirely  due  to  sepsis.  A  very 
large  proportion  was  due  to  the  fact  that  from  neglect  or  fear  on  the 
part  of  the  patient,  or  dread  of  peritonitis  on  that  of  the  surgeon  (now 
in  great  measure  removed),  operation  was  too  long  delayed.  Time  is  of 
extreme  value  in  the  treatment  of  strangulated  hernia.  If  taxis  does 
not  succeed  early  it  is  not  likely  that  it  will  succeed  later,  when  the  bowel 
has  been  longer  nipped  and  is  more  thickened  by  congestion. 

In  every  case,  therefore,  the  surgeon  must  decide  : — 1.  Is  taxis 
justifiable  at  all  ?  and  in  the  great  majority  of  cases  the  answer  will  be 
in  the  affirmative  (p.  617).  2.  How  long  a  time  may  be  devoted  to  taxis 
and  the  various  measures  auxiliary  to  it  ?  Here  we  must  have  regard  to 
the  intensity  of  the  symptoms,  to  their  duration,  and  to  the  condition 
of  the  patient  as  indicated  by  his  appearance,  and  especially  by  his 
pulse;  pain,  great  tension  of  the  sac,  swelling  of  the  abdomen,  and  fre- 
quent or  stercoraceous  vomiting,  demand  early  relief.  In  all  cases  we  must 
be  upon  our"  guard  against  too  long  postponement  of  operation,  the 
danger  of  which  may  be  said  to  increase  with  every  hour  of  strangulation. 
In  large,  old-standing  cases,  occurring  in  old  people,  the  surgeon  is  usually 
justified  in  waiting  some  hours  to  try  the  effect  of  the  measures  recom- 
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mended  at  p.  617  ;  but  in  all  acute  cases,  and  in  subacute  cases  in  feeble 
persons — especially  the  femoral  herniae  of  old  women,  however  small 
the  protrusion  may  be — we  would  earnestly  inculcate  the  rule,  that  if 
taxis  under  an  anaesthetic  be  not  speedily  successful,  herniotomy  should 
be  performed  without  further  delay.  It  is  another  rule,  to  which  there 
are  but  few  exceptions,  that  a  patient  with  a  strangulated  hernia  should 
not  be  subjected  to  the  depressing  influence  of  an  anaesthetic  more  than 
once.  With  these  principles  in  mind,  the  surgeon  must  in  each  case 
determine  how  soon  herniotomy  should  be  done  ;  it  may  be  right  to 
operate  in  6  hours  or  earlier,  or  not  for  24-48  hours.  It  is  usually 
necessary  to  operate  upon  femoral  and  umbilical  herniae  somewhat  earlier 
than  inguinal,  as  they  are,  upon  an  average,  more  tightly  nipped ;  femoral 
hernias  come  to  operation  rather  more  often  than  inguinal,  although  they 
are  a  good  deal  less  common. 

Two  kinds  of  cutting  operation  are  performed  for  the  relief  of  stran- 
gulated hernia — herniotomy  without  (external)  or  with  (internal)  open- 
ing of  the  sac.  The  former  is  the  outcome  of  fear  of  septic  peritonitis,, 
and  can  be  employed  only  when  the  stricture  is  external  to  the  sac,  as 
it  frequently  is  in  femoral  hernia.  It  is  rather  more  difficult  than  the 
operation  in  which  the  sac  is  opened,  and  has  the  disadvantage  that  the 
parts  returned  to  the  abdomen  are  not  examined,  and  many  points  of 
importance  in  the  case  may  be  missed.  But  in  suitable,  i.e.  early,  un- 
complicated, cases,  this  operation  should  be  remembered  in  children 
and  adults,  in  whom  for  any  reason  the  dressings  are  likely  to  be  dis- 
placed or  rendered  septic,  and  in  large  irreducible  herniae  in  which  it  is 
not  thought  advisable  to  attempt  a  radical  cure. 

Seutin's  procedure  (p.  618),  Langenbeck's  dilatation  of  the  ring  with 
his  finger  after  division  of  the  superficial  fascia,  and  J.  Guerin's  sub- 
cutaneous division  of  the  stricture  with  a  tenotome  are  all  to  be  rejected 
as  endangering  the  bowel. 

External  herniotomy. — The  parts  must  be  shaved,  thoroughly 
scrubbed  with  soap  and  water,  then  with  sublimate  lotion  (1  in  500),  and 
finally  covered  with  a  cloth  wrung  out  of  this  lotion  for  as  long  as  pos- 
sible. 

An  incision  1-1|  inch  long,  varying  with  the  amount  of  fat,  is  made 
in  the  long  axis  of  the  hernia  on  its  upper  aspect  and  over  the  external 
hernial  aperture.  This  cut  is  usually  made  by  transfixion  of  a  fold  of 
skin  pinched  up,  at  right  angles  to  the  intended  cut,  by  the  operator 
with  his  left  fingers,  and  an  assistant ;  but  it  may  be  made  from 
the  surface  if  preferred.  It  is  deepened  down  to  the  connective-tissue 
layers  round  the  sac,  and  then  these  are  picked  up  with  forceps  and 
divided  all  along  the  wound  with  a  knife  held  on  the  flat  until  no  more 
can  be  raised,  and  the  hernial  aperture  and  the  sac  are  exposed.  The 
tense  edge  of  the  former  can  usually  be  felt  plainly  so  soon  as  the  super- 
ficial fascia  is  divided.  An  attempt  is  now  made  to  reduce  by  taxis 
with  the  aid  of  a  finger  upon  the  neck  of  the  sac.  If  unsuccessful,  a 
wide  flat  director,  or  a  probed  bistoury,  is  insinuated  beneath  the  edge 
of  the  constricting  ring  and  this  is  slightly  notched  ;  whilst  the  sac  is 
drawn  down  as  much  as  possible  by  an  assistant.  Should  taxis  again 
fail,  it  is  sometimes  possible  to  detect  with  a  director,  and  to  divide, 
tense  bands  of  fibrous  tissue  around  the  neck  of  the  sac  ;  but  if  no  other 
constricting  band  external  to  the  sac  can  be  found  and  divided,  internal 
herniotomy  must  be  done. 

If,  on  the  other  hand,  reduction  without  opening  the  sac  is  effected, 
the  wound  is  accurately  sewn  up,  a  catgut  or  horsehair  drain  placed  at  its 
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lower  angle  and  an  antiseptic  dressing  applied.  The  drain  is  removed 
in  24  to  48  hours,  and  the  second  dressing  may  probably  remain  on  for 
a  week  when  the  wound  is  usually  healed  soundly. 

Radical  cure  by  ligature  of  the  neck  of  the  sac,  subsequent  removal 
of  its  body,  and  suture  of  the  hernial  aperture  may  precede  the  closure 
of  the  wound. 

Internal  herniotomy. — A  similar  incision,  but  somewhat  longer 
than  that  for  the  external  operation,  is  required.  The  sac  is  exposed  in 
just  the  same  way,  and  is  recognised,  after  division  of  the  enveloping 
fascia  propria,  as  a  smooth,  shining,  usually  tense,  membrane,  upon  which 
small  ramifying  vessels  are  sometimes  evident ;  unless  adherent,  it  can 
usually  be  thrown  into  folds  and  made  to  move  over  the  subjacent  struc- 
tures by  pinching  with  the  fingers ;  and,  except  in  the  case  of  an  old 
thick  sac,  one  can  generally  see  intestine  through  it,  or  the  presence  of 
fluid  can  be  made  out,  or  it  seems  to  contain  a  mass  of  yellow  fat  when 
omentum  lines  it.  A  bit  of  it  must  be  picked  up  with  forceps,  notched 
by  a  knife  placed  flat  on  the  sac,  and  then  in  the  great  majority  of 
cases  the  escape  of  more  or  less  fluid  tells  that  the  sac  has  been  opened. 
The  hole  must  be  carefully  enlarged  until  the  left  forefinger  can  be 
introduced,  and  upon  this  as  a  director  the  sac  is  slit  up  and  down  with 
a  probed  bistoury  to  the  full  length  of  the  wound.  The  contents  are 
now  carefully  examined  and  treated  according  to  their  condition  {see 
next  paragraphs),  the  omentum  if  present  being  turned  aside  so  as  to 
expose  fully  the  intestine,  which,  if  it  is  not  gangrenous,  should  be 
gently  drawn  down  to  allow  inspection  of  the  points  of  nipping.  Sup- 
posing that  everything  is  in  a  fit  state  to  be  returned  to  the  abdomen, 
the  left  forefinger  is  again  introduced  to  explore  the  hernial  aperture. 
It  is  not  very  uncommon  to  find  this  wide  enough  to  permit  reduction 
without  any  division  of  the  neck,  now  that  force  can  be  employed  at  the 
greatest  advantage  ;  but  in  many  cases  a  tight  stricturing  ring — either 
the  neck  of  the  sac  or  some  external  band — is  felt  and  requires  notching. 
The  tip  of  the  forefinger  must,  if  possible,  be  insinuated  into  this  stric- 
ture ;  a  hernia-knife,  or  a  probed  bistoury  of  which  the  blade,  except  the 
last  half -inch,  is  wrapped  in  a  strip  of  carbolised  rag,  is  passed  flat  along 
its  palmar  aspect  till  the  point  is  through  the  stricture,  and  then  the 
edge  is  turned  against  the  band  so  as  to  divide  it  in  a  suitable  direction. 
For  this  incision  there  is  no  guide  like  the  finger,  and  no  director  so  well 
prevents  the  bowel  from  lapping  round  the  blade  and  being  wounded ; 
but  if  the  finger-tip  cannot  be  passed  beneath  the  band,  a  broad  flat 
director  must  be  used.  The  cut  should  be  as  limitea  as  possible  (it  is 
better  to  have  to  make  a  second  than  to  have  one  too  deep),  and  made 
by  pressure  rather  than  by  to-and-fro  movements  of  the  knife  ;  thus  an 
abnormal  vessel  situate  in  loose  tissue,  in  front  of  the  blade,  is  likely  to 
be  pushed  before  it  instead  of  being  wounded.  The  contents  are  now  to 
"be  returned  to  the  abdomen — intestine  first  and  then  omentum — by 
gentle  pressure  ;  and  those  parts  are  to  be  returned  first  which  pro- 
truded last.  A  finger  should  be  passed  through  the  stricture  into  the 
abdomen  to  make  sure  that  the  parts  are  completely  reduced. 

If  the  contents  of  the  intestine  cannot  be  expressed,  and  there  is 
still  difficulty  in  reduction,  the  finger  must  be  passed  through  the  ring 
to  seek  some  further  cause  of  obstruction,  e.g.  an  hour-glass  sac,  band  at 
mouth,  &c.  The  rest  of  the  intestines  may  be  so  distended  that  not 
only  do  they  resist  any  addition  to  the  abdominal  contents,  but  some 
j  may  protrude  ;  it  will  then  probably  be  necessary  to  aspirate  the  bowel 
or  even  to  incise  it,  let  gas  and  faeces  escape,  and  then  sew  up  the 
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wound.  After  this,  great  care  must  be  taken  to  cleanse  the  bowel  and  to 
check  oozing  before  its  return.  It  is  now  customary  to  finish  the  opera- 
tion by  a  so-called  '  radical  cure '  (p.  627)  if  the  patient  is  in  a  state  to 
bear  further  treatment.  If  not,  a  counter-opening  should  be  made 
through  the  bottom  of  the  sac,  a  drain-tube,  starting  just  outside  the 
external  ring,  brought  out  through  it,  and  the  wound  sewn  up  accurately. 
A  thickish  pad  of  gauze  of  suitable  length  should  be  laid  along  either 
side  of  the  cut,  and  over  both  these  another  pad  ;  the  dressing  (p.  619) 
should  then  be  firmly  applied. 

Difficulties  and  complications. — It  may  be  very  difficult  to 
recognise  the  sac — the  fibrous  layers  surrounding  it  are  sometimes  so  tense 
and  compact  that  the  forceps  will  scarcely  pick  them  up,  and  it  is  thought 
that  the  sac  is  reached,  especially  when  they  cover  a  thick  layer  of  sub- 
peritoneal fat,  looking  like  omentum  ;  these  layers  are  opaque,  and 
present  no  ramifying  vessels,  but  such  points  are  not  conclusive.  In 
such  cases  it  is  necessary  to  go  cautiously  on,  picking  up  and  examining 
each  bit  of  tissue  before  notching  it,  until  the  sac  is  opened,  if  possible 
at  a  spot  beneath  which  omentum  seems  to  lie ;  adherent  intestine  may 
be  unavoidably  wounded  when  the  sac  is  opaque.  The  same  accident 
may  happen  when  the  sac  and  its  coverings  are  very  thin  and  the  former 
is  opened  before  it  is  recognised.  Earely  an  empty  sac  lies  in  front  of 
that  containing  the  hernia,  it  usually  contains  fluid,  and  is  either  an  old 
cured  sac  or  a  bursa  developed  under  a  truss,  and  usually  complicates 
femoral  hernia.  In  the  hernia  encysted  into  the  tunica  vaginalis  also, 
the  latter  sac,  perhaps  containing  fluid,  is  first  opened.  In  both  cases 
the  swelling  remains,  and  the  indication  is  plain  to  go  on  through  the 
posterior  wall  of  the  sac. 

Management  of  the  intestine. — The  surgeon  has  always  to 
determine  whether  the  intestine  is  or  is  not  in  a  fit  state  for  return  to 
the  abdomen.  This  is  a  most  difficult  question,  especially  in  very  acute 
cases  in  which  a  bowel  either  dead  or  past  recovery  may  appear  almost 
natural  (p.  613).  On  the  other  hand,  intestine  which  is  very  dark- 
coloured  and  the  coats  of  which  are  infiltrated  with  red  corpuscles,  may 
recover.  Loss  of  polish  (shedding  of  endothelium),  collapse  of  the  bowel, 
patchy  or  extensive  grey  or  yellow  discoloration  of  it,  fascal  odour  on 
opening  the  sac,  and  the  escape  of  a  turbid  offensive  fluid — signs,  in 
short,  of  commencing  or  advanced  putrefaction — are  the  only  certain 
signs  of  gangrene. 

The  seat  of  nipping,  as  well  as  the  exposed  coil,  must  be  drawn  down 
and  carefully  examined  for  signs  of  perforation  or  sloughing.  Further, 
if  it  be  very  markedly  constricted,  it  is  recommended  by  some  that  it 
should  be  gently  dilated  before  reduction  by  a  finger  invaginating  a  piece 
of  bowel  drawn  out  from  the  abdomen  ;  for,  since  the  time  of  Scarpa, 
persistence  of  this  narrowing  has  been  regarded  as  being  sometimes  the 
lesion  causing  persistence  of  symptoms  after  reduction.  Others  would 
remove  a  very  markedly  constricted  piece  of  bowel  as  being  incapable  of 
recovery,  and  almost  sure  to  lead  to  peritonitis  if  reduced. 

Bowel  which  is  certainly  gangrenous,  or  which  would  slough  if 
returned  to  the  abdomen,  may  be  treated  in  one  of  two  ways  :  (1)  by 
excision  of  the  gangrenous  part,  suture  of  the  edges,  and  return  of  the 
intestine  to  the  abdomen ;  (2)  by  the  formation  of  an  artificial  anus, 
which,  if  the  patient  live,  may  be  closed  subsequently.  Reichel  ('  Deutsche 
Zeitschr.  f.  Chir.'  1883,  p.  230)  found  that  of  56  cases  of  resection  for 
gangrene  after  hernia,  29  died  and  27  recovered,  but  3  had  permanent 
fascal  fistulas ;  peritonitis  was  the  great  cause  of  death,  collapse  coming 
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next  but  far  behind.  The  great  frequency  of  peritonitis  was  probably 
due  to  faults  in  the  operation — imperfect  toilette  du  peritoine,  or  imper- 
fect suture,  but  in  these  cases  it  is  difficult  to  be  sure  how  much  bowel 
will  slough ;  and  under  any  circumstances  the  divided  ends  are  not  in 
the  best  state  for  rapid  union.  Against  the  operation  of  resection  may 
be  urged  also  that  a  barrier,  the  line  of  union  and  damaged  gut  about  it, 
is  still  opposed  to  the  passage  of  faeces,  and  that  the  strain  upon  this 
line  will  be  very  great,  the  bowel  above  it  being  much  distended,  whereas 
an  artificial  anus  is  free  from  these  objections  ;  that  when  the  sac  is 
septic  and  the  tissues  around  inflamed,  the  neck  cannot  be  tied  and  the 
rest  removed,  so  an  opening  for  infection  by  extension  is  left ;  and  lastly, 
that  a  patient  in  whom  gangrene  of  intestine  from  strangulation  has 
supervened  is  usually  in  a  very  depressed  condition,  and  quite  unfit  to 
undergo  any  prolonged  operation  such  as  resection. 

Until,  therefore,  the  results  of  resection  improve  it  will  be  best  to 
establish  a  temporary  artificial  anus  in  cases  of  gangrene  of  the  bowel, 
except  when  the  upper  jejunum  is  known  to  be  affected ;  here  resection 
and  suture  should,  if  possible,  be  done  to  prevent  death  from  starvation. 
It  must  not,  however,  be  supposed  that  the  establishment  of  an  artificial 
anus  renders  the  patient's  recovery  by  any  means  certain ;  many  patients 
die  subsequent  to  this  of  some  local  or  general  septic  disease.  We  are 
not  aware  that  the  mortality  has  been  calculated. 

Resection  of  the  intestine  is  done  as  described  at  p.  606.  The  hernial 
aperture  will  probably  need  considerable  enlargement  to  allow  the  bowel 
and  mesentery  to  be  drawn  freely  out,  but  before  this  is  done  every  effort 
should  be  made  to  disinfect  the  sac. 

An  artificial  anus  is  established  in  cases  in  which  the  whole  coil  of 
intestine  has  become  gangrenous  simply  by  slitting  the  bowel  along  its 
convexity  from  end  to  end,  removing  part  if  it  is  large ;  it  will  be 
held  in  place  by  adhesions  to  the  neck  of  the  sac.  Some  surgeons  in  these 
cases  divide  the  stricture,  thereby  running  considerable  risk  of  infecting 
the  peritoneum  from  the  oftentimes  abominably  offensive  sac.  But  there 
is  no  need  to  do  this,  for  swelling  of  the  bowel,  which  is  a  main  cause  of 
strangulation,  will  now  soon  subside,  and  it  is  usually  easy  to  pass  into 
the  upper  end  a  fair-sized  rubber  tube  through  which  fasces  escape 
freely. 

When  there  is  but  a  small  slough,  which  can  be  excised  and  the 
wound  sutured  without  causing  dangerous  constriction,  in  a  coil  of  stran- 
gulated bowel,  the  temptation  to  carry  out  this  treatment  is  great ;  as  much 
as  3  sq.  cm.  have  thus  been  successfully  removed  from  small  intestine.  To 
establish  an  artificial  anus  in  such  a  case  cleanse  the  sac,  divide  the 
stricture,  pass  a  loop  of  silk  through  the  mesentery  corresponding  to  the 
slough,  and  then,  holding  on  by  the  silk,  reduce  the  bowel  until  only  the 
slough  remains  visible.  Some  now  trust  to  such  fixation  as  the  silk  loop 
attached  to  strapping  affords,  but  it  is  better  to  sew  the  bowel  round  the 
slough  most  carefully  to  the  surrounding  parts,  and  then  to  withdraw  the 
loop,  leaving  the  slough  to  burst,  and  hoping  that  before  it  does  so  fresh 
adhesions  will  have  made  the  peritoneum  doubly  secure.  Such  an  anus 
or  fistula  is  likely  to  close  by  itself  in  a  few  months. 

When  a  piece  of  intestine  is  doubtful  the  stricture  must  be  divided, 

j  and  the  bowel  returned  with  a  silk  loop  through  its  mesentery,  if  the 
operation  is  aseptic,  to  keep  the  coil  close  to  the  ring.    Both  in  this 

f  case  and  after  resection  (Czerny,  Schede)  the  bowel  has  been  kept  outside 
the  ring  until  its  fate  is  decided ;  but  this  plan  is  open  to  the  same 
objections  as  the  extra-peritoneal  treatment  of  an  ovarian  pedicle,  and 
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leaves  the  intestine  under  conditions  which  are  distinctly  unfavourable 
to  recovery. 

When  the  bladder,  or  large  gut,  other  than  transverse  colon,  enters 
a  hernial  sac,  it  becomes  speedily  adherent  by  its  non-peritoneal  surface 
to  surrounding  parts.  If  the  hernia  is  cautiously  approached  over  the 
part  formed  by  the  adherent  viscus  the  muscular  fibres  of  the  latter  will 
be  recognised,  and  its  adhesions  must  be  broken  down  with  the  finger 
until  the  sac  is  reached  and  opened.  When,  however,  the  sac  is  exposed 
and  opened  as  usual,  a  swelling  will  remain  behind  it  after  its  contents 
have  been  reduced ;  and  if  its  nature  is  not  recognised  either  the  viscus 
will  not  be  returned  and  a  truss  will  on  recovery  be  applied  over  it,  or 
attempts,  very  likely  leading  to  wound  of  the  viscus,  will  be  made  to 
dissect  off  the  peritoneum,  that  the  sac  may  be  returned.  When  the 
nature  of  the  swelling  is  recognised,  the  non-peritoneal  surface  should 
be  freed  from  adhesions,  as  above  said,  and  the  viscus  and  sac  should 
be  pushed  back  into  the  abdomen,  the  ring  being  subsequently  closed 
(Banks). 

Management  of  omentum. — When  healthy,  this  may  be  re- 
turned ;  but  its  removal  complicates  matters  so  slightly,  that  it  is  pro- 
bably better  always  to  take  it  away  rather  than  to  leave  a  piece  which 
has  become  abnormally  lengthened,  and  which  will  be  constantly  ready 
again  to  enter  a  hernial  aperture.  If  the  omentum  is  adherent,  or  has 
undergone  fibroid  or  fatty  hypertrophy,  removal  and  return  of  the  stump 
should  certainly  be  practised,  for  an  incarcerated  piece  of  omentum 
forms,  as  Mitchell  Banks  puts  it,  a  kind  of  inclined  plane  for  intestine 
to  slide  down  at  any  moment.  If,  however,  the  omentum  be  gangrenous 
or  acutely  inflamed  and  covered  with  fibrin  or  pus  it  is  probably  best 
to  remove  the  mass  of  it,  carefully  avoiding  interference  with  adhesions 
about  the  neck,  or  even  sewing  the  stump  to  parts  around — for  it  is  im- 
possible to  be  sure  that  the  return  of  such,  even  after  careful  disinfection, 
will  not  be  the  means  of  conveying  septic  organisms  to  the  peritoneum. 
But  it  must  be  noted,  that  radical  cure  rarely  results  from  this,  for  the 
omentum  usually  shrinks  and  the  hernia  reappears  after  a  time  ;  and, 
moreover,  the  adhesion  of  omentum  about  the  ring  may  give  rise  to 
frequent  dragging  pains  and  colic,  whilst  the  band  may  prove  a  cause  of 
internal  obstruction. 

The  removal  of  omentum  may  be  effected  by  drawing  the  mass  down 
until  the  part  which  has  occupied  the  ring,  and  which  is  usually  fibroid, 
appears,  tying  this  very  tightly  with  a  single  thread  of  strong,  carbolised 
silk,  cutting  off  the  omentum  a  short  distance  beyond,  cutting  the  liga- 
ture short,  and  allowing  the  stump  to  retract.  This  is  satisfactory  only 
when  the  pedicle  is  quite  small ;  under  other  circumstances  there  is 
danger  that  the  central  vessels  may  not  be  tightly  compressed  and  may 
bleed  in  the  abdomen,  and  also  that  the  lump  left  below  the  ligature 
may  not  be  reducible.  When  the  pedicle  is  wide  it  is  necessary,  there- 
fore, either  to  tie  it  in  several  portions,  or  it  may  be  tightly  clamped 
with  rubber-sheathed  dressing  forceps,  cut  off  with  scissors  bit  by  bit 
beyond  them,  and  each  vessel  tied  with  catgut  or  fine  silk.  To  tie  in 
several  portions,  take  a  long  piece  of  silk  and  with  an  aneurysm-needle 
pass  a  portion  near  one  end  through  the  omentum,  half  an  inch  from 
either  border ;  hold  the  loop  in  the  needle's-eye  and  bring  back  the 
needle  along  the  long  end  of  the  silk ;  now  pass  the  needle  again  through 
the  omentum  and  repeat  the»  process  till,  by  dividing  the  loops  on  the 
upper  surface,  a  ligature  for  every  bit  of  the  membrane  is  provided. 
Adjacent  ligatures  should  not  interlock,  and  of  course  all  vessels  should 
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■X>e  avoided  by  the  needle.  One  often  sees  a  ligature  put  round  the 
whole  pedicle  after  it  has  been  tied  in  parts — to  make  all  secure ; 
obviously  one  or  other  ligature  is  useless. 

It  may  happen  that  a  portion  of  intestine  is  concealed  within  the 
omentum,  completely  enveloped  in  a  kind  of  sac  formed  by  it,  especially 
in  umbilical  hernia.  Sir  Prescott  Hewett  ('  Med.  Chir.  Trans.,'  vol.  xxvii.) 
remarks  that  '  when  the  hernial  sac  appears  to  contain  thickened  omen- 
tum only,  the  omentum  ought  to  be  drawn  out  and  carefully  examined, 
to  see  that  it  does  not  form  a  sac  containing  a  portion  of  intestine.'  If 
it  is  thickened,  and  firmly  united  to  the  neck  of  the  hernial  sac  through- 
out its  whole  circumference,  it  should  be  carefully  torn  open  at  some 
point,  and  its  deeper  and  internal  parts  exposed.  It  is  often  extremely 
thick,  and  the  intestine  may  be  firmly  adherent  to  its  inner  surface. 
The  surgeon  ought  carefully  to  '  examine  every  portion  of  omentum 
which  is  in  a  hernial  sac,  so  as  to  ascertain  that  no  knuckle  of  intestine 
is  contained  within  its  folds,  before  it  is  returned  into  the  abdomen,  left 
in  the  sac,  or  removed  altogether.' 

ZMEanag-ement  of  adhesions. — Adhesions  are  most  likely  to  be 
found  in  old,  long-irreducible  hernise,  and  the  surgeon  must  decide  from 
the  condition  of  his  patient,  size  of  the  hernia,  &c,  at  the  time  of 
operation,  whether  a  radical  cure  is  or  is  not  to  be  attempted.  By  the 
division  of  the  stricture,  and  return  of  any  recently  prolapsed  bowel, 
strangulation  will  be  relieved  and  the  patient  will,  if  he  recover,  be  left 
in  much  the  same  state  as  before  the  operation.  When  adhesions 
exist  between  omentum  and  sac,  the  omentum  must  be  cut  off,  as  above 
directed,  and  the  mass  may  then  be  removed  by  tearing  through  the 
adhesions.  Broad  close  adhesions  about  the  neck  are  generally  easily 
broken  down  by  a  sweep  of  the  finger  and  bleed  little  or  not  at  all. 

When  intestine  is  adherent  by  bands,  a  fine  ligature  should  be  applied 
to  each  end  of  the  band  and  the  intervening  part  removed.  If  broad, 
close  adhesions  break  down  easily,  they  should  thus  be  separated;  if 
they  are  firm,  it  is  usually  best  to  return  a  bit  of  the  sac  or  omentum, 
adherent  to  the  bowel.  When,  however,  adhesions  of  this  kind  exist 
between  coils  of  intestine,  it  is  usually  best  to  leave  them. 

Haemorrhage  from  a  flat  surface,  whence  an  adhesion  has  been 
separated,  may  be  checked  by  ligature  of,  or  fine  suture  round,  the 
points,  or  by  perchloride  or  some  other  styptic.  Bleeding  should  be 
'thoroughly  arrested  before  a  part  is  returned. 

Haemorrhage  during  herniotomy  may  occur  from  section  of  a 
normal  vessel  by  a  misdirected  cut,  or  from  section  of  an  abnormal 
vessel  by  a  proper  cut :  see  special  operations.  Bleeding  may  occur 
also  from  slipping  on  a  ligature  or  an  omental  stump,  and  may  be  very 
troublesome  if  the  latter  retracts ;  it  must  be  seized  and  drawn  down, 
the  wound  being  enlarged  if  necessary. 

This,  too,  is  the  commonest  source  of  internal  hemorrhage  after 
herniotomy.  M.Banks  ('Notes  on  the  Eadical  Cure  of  Hernia,'  1884) 
gives  a  case  in  which  he  had  to  open  up  the  inguinal  canal,  to  make 
sure  that  he  had  cut  no  abnormal  vessel  by  his  deep  incision  ;  and, 
finding  that  he  had  not,  he  was  obliged  to  open  the  abdomen  in  the 
linea  semilunaris  to  above  the  navel  before  he  found  the  bleeding 
■  stump,  an  inch  below  the  transverse  colon.    The  patient  recovered  well. 

Wound  of  the  intestine  during  herniotomy  should  be  treated  as 
usual,  by  suture,  and  cleansing  of  the  parts.  It  is  most  likely  to  occur 
when  the  finger  is  not  used  as  the  director  in  the  deep  cut. 

Persistence  of  symptoms  after  reduction  toy  taxis  occurs 
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occasionally,  and  may  be  due  to  the  following  conditions  : — 1.  Slow 
recovery  or  non-recovery  of  the  strangulated  bowel,  the  diagnosis  of 
which  is  reached  chiefly  by  exclusion  ;  a  slip  and  gurgle  will  probably 
have  been  felt  in  reduction,  the  symptoms  are  generally  ameliorated,, 
and  a  little  flatus  will  very  likely  pass  if  recovery  is  going  to  occur. 

2.  The  supervention  of  purulent  peritonitis,  which,  of  course,  is  much 
more  frequent  after  operation,  may  keep  up  all  the  symptoms,  and  the 
diagnosis  will  be  difficult  in  proportion  as  the  peritonitis  is  masked  (p.  595). 

3.  The  bowel  may  have  been  incompletely  reduced,  or  may  have  been 
forced  down  and  again  strangulated  after  its  return. 

4.  There  may  be  a  second  strangulated  hernia,  usually  of  small  size, 
so  that  it  is  easily  overlooked. 

5.  There  may  be  internal  obstruction,  and  this  is  most  likely  to  be  in 
some  way  connected  with  the  hernia.  Thus,  a  slight  volvulus  (a  half 
turn  on  its  axis)  of  the  strangulated  coil  may  occur,  and  adhesions  may 
fix  it  in  the  faulty  position ;  or  the  bowel  may  become  entangled  in  some 
band-like  adhesion  or  omental  cord  at  the  mouth  of  the  sac  ;  or  constric- 
tion at  the  neck  of  the  sac  may  not  have  been  the  cause  of  the  symptoms, 
but  strangulation  by  a  band  in  the  sac  or  through  an  aperture  in  the 
prolapsed  omentum  or  mesentery,  or  in  an  omental  sac  (Prescott  Hewett). 
In  the  latter  cases  gurgling  on  reduction  is  often  absent. 

6.  Reduction  en  masse  is  by  far  the  most  distinct  of  all  the  causes  of 
persistence  of  symptoms.  The  term  implies  that  the  sac  with  its  con- 
tents has  been  pushed  up  through  the  aperture  or  canal  by  which  it 
escaped,  and  lies  external  to  the  fascia  transversalis.  It  may  have  been 
pushed  straight  in  so  that  the  neck  is  the  point  farthest  from  the  surface ; 
or  the  fundus  of  the  sac  may  have  turned  through  quarter  of  a  circle,  so 
that  its  neck  remains  in  the  vicinity  of  the  external  aperture.  The 
accident  was  first  diagnosed  in  a  case  of  femoral  hernia,  and  proved 
post  mortem  to  have  occurred,  by  Le  Dran  ('  Obs.  in  Surgery,'  Eng. 
Trans.,  1740,  p.  194)  in  1726  ;  the  full  sac  was  3  inches  in  depth,  and 
8  in  circumference.  The  symptoms  were  :  persistence  of  the  symptoms, 
a  hollow  in  place  of  the  hernia,  a  widely  open  crural  canal  almost  ad- 
mitting four  fingers  ;  no  gurgling  had  occurred  during  reduction,  nor  any 
'  slip,'  but  the  hernia  passed  in  a  heap,  '  like  a  tennis-ball,'  beneath  the 
ligament.  Besides  these,  a  swelling,  the  full  sac,  has  often  been  felt  by 
a  finger  passed  along  the  canal,  and  also  above  Poupart's  ligament, 
but  it  is  not  uncommonly  absent ;  in  a  case  of  left  inguinal  hernia 
reduced  en  bloc,  which  the  author  saw  with  Mr.  Walton,  there  was  no 
hardness  or  tenderness  here.  Moreover  the  patient  had  two  hernias.. 
Mr.  Walton  operated  in  the  linea  alba,  and  released  a  loop  of  intestine 
confined  in  the  sac,  which  had  been  quite  pushed  into  the  abdomen. 
Of  96  cases,  87  were  inguinal  and  9  femoral  hernia?  (Turati).  The  force 
required  to  cause  a  reduction  en  masse  is  not  always  great.  In  some 
cases  the  reduction  is  incomplete,  and  the  sac  becomes  hour-glass,  part 
within  the  abdomen,  part  superficial  (hernie  en  bissac) ;  and  the  bowel 
often  passes  freely  from  one  part  into  the  other.  These  cases  are  almost 
always  inguinal  and  often  congenital  (Kronlein). 

In  other  rare  cases  (Birkett)  the  sac  ruptures,  and  the  intestines 
escape  through  the  rent ;  or  the  neck  of  the  sac  may  be  torn  from  the 
body,  and  the  intestines  constricted  by  it  reduced  ;  sometimes  there  is  a 
sound  or  feeling  of  tearing  at  the  moment. 

Treatment. — Except  in  the  case  of  reduction  en  masse,  and  not 
always  even  in  this,  exact  diagnosis  is  usually  impossible ;  though  the 
age,  size,  reducibility  or  irreducibility,  presence  of  omentum  and  in- 
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testine,  and  points  noticed  at  the  operation,  if  one  has  been  performed, 
may  enable  one  to  guess  with  more  or  less  probability  at  the  cause  of  the 
persistence  of  symptoms. 

In  reduction  en  masse  the  patient  should  first  be  encouraged  to 
cough  and  strain  and  try  to  force  down  the  rupture  that  it  may  be 
operated  on  at  once.  This  failing,  either  the  inguinal  canal  must  be 
opened  up,  or  laparotomy — by  a  curved  incision  parallel  to  and  above 
Poupart's  ligament,  over  the  displaced  sac — must  be  done,  the  sac  opened, 
the  neck  notched,  and  the  contents  reduced. 

When  the  diagnosis  is  quite  doubtful,  but  it  is  plain  that  some  cause 
of  obstruction  persists,  the  choice  still  lies  between  an  extended  hernio- 
tomy and  laparotomy,  which  should  usually  be  done  in  the  groin. 
Hitherto  the  results  after  herniotomy  have  been  much  better  than 
after  laparotomy,  though  the  latter  is  always  superior  as  an  exploratory 
operation. 

Radical  Cure  of  Hernia. 

From  the  earliest  times  attempts  have  been  made  to  produce  a 
radical  cure  of  inguinal  herniaa,  and,  of  late  years,  also  of  other  forms. 
The  various  operations  at  present  practised  will  be  noted  under  the 
special  hernia  which  they  concern.  We  must  here  consider  the  con- 
ditions under  which  attempts  to  obtain  a  radical  cure  are  justifiable. 

The  opinions  of  surgeons  upon  this  point  vary  a  little  according  to 
the  success  which  they  look  for  from  operations  for  '  radical  cure.' 
Mitchell  Banks  is  of  opinion  that  the  great  majority  of  patients  after  a 
successful  operation  ought  to  wear  a  light  truss  to  prevent  recurrence  ; 
consequently,  he  argues  that  no  case  should  be  operated  upon  in  which 
a  truss  controls  the  hernia  satisfactorily,  for  the  patient  would  be  very 
little  better  off  than  before  as  regards  safety  and  trouble.  Others,  more 
enthusiastic,  urge  that  all  children  with  inguinal  ruptures,  not  cured  by 
truss-pressure  by  5  years  of  age,  should  be  operated  upon  and  '  cured 
for  life.'  Even  if  this  suggestion  be  the  outcome  of  a  too  sanguine 
temperament,  it  is  certain  that  many  cases  have  been  recorded  in 
which,  after  an  operation  of  this  kind,  patients  have  remained  free  from 
hernia  for  many  years,  although  no  truss  has  been  worn ;  but  probably 
it  would  be  wise,  even  in  such  cases,  to  prescribe  the  wearing  of  a  truss 
whenever  any  unusual  exertion  is  to  be  anticipated. 

(1)  Operations  for  the  radical  cure  of  hernia  may  be  undertaken 
in  children  in  whom  trusses  are  unavailing  because  of  neglect,  large 
size  of  rupture,  soreness  of  groin,  &c.  (2)  In  boys  and  young  adults 
prevented  from  entering  some  profession  or  following  some  occupation 
by  the  presence  of  a  controllable  hernia,  or  wishing  to  embark  in  some 
employment  likely  to  throw  heavy  strain  upon  the  rings  in  countries 
where  good  trusses  and  advice  are  scarce,  an  attempt  to  obtain  a  radical 
cure  should  be  made.  (3)  In  adults  all  herniae  not  efficiently  controlled 
by  a  truss  should  be  operated  upon,  if  the  patient  is  healthy  and  not  too 
old.  Difficulty  in  the  action  of  a  truss  in  adults  is  very  commonly  due 
to  the  presence  of  adherent  omentum  ;  less  often  an  elongated  piece  of 
omentum  keeps  slipping  down.  The  danger  of  sudden  descent  and 
strangulation  of  bowel  is  so  great  in  these  cases  that  removal  of  omen- 
tum and  sac  is  usually  advisable.  Belief  may  be  given  also  when  great 
size  of  the  hernia  and  of  the  rings  prevents  a  truss  from  acting.  The 
operation  now  becomes  more  serious,  especially  when  the  rupture  is 
irreducible ;  and  the  chances  that  complete  closure  of  the  opening  will 
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result  are  less  than  in  previously  considered  instances,  even  after  two  or 
three  operations.  But  as  these  large  uncontrollable  hernias  quite  in- 
capacitate from  work  and  cause  much  suffering,  the  operation  should  be 
undertaken  in  suitable  cases  after  explaining  its  somewhat  serious 
nature.  The  ability  to  wear  a  truss  must  here  be  regarded  as  a  distinct 
success.  (4)  An  operation  of  permanently  curative  intent  should  be 
undertaken  in  all  cases  of  strangulated  hernia  in  which  the  patient  can 
bear  the  more  prolonged  operation  and  the  bowel  is  fit  to  be  returned. 


Inguinal  Hernia. 

Definition. — Inguinal  hernia  is  that  which  protrudes  through  one 
or  both  abdominal  rings. 

Varieties. — There  are  two  main  varieties,  the  oblique  or  external 
and  the  direct  or  internal.  The  deep  epigastric  artery,  which  ascends 
internal  to  the  deep  ring,  marks  the  difference.  The  first  variety  passes 
through  the  deep  ring,  external  to  the  epigastric  artery,  and  takes  an 
oblique  course  in  the  abdominal  wall,  traversing  the  whole  length  of  the 


inguinal  canal.  The  second  leaves  the  abdomen  internal  to  the  deep 
epigastric  artery,  passes  out  through  the  superficial  abdominal  ring,  its 
course  through  the  wall  to  the  surface  being  comparatively  direct.  A 
hernia  (para-inguinal)  may  burst  through  the  anterior  wall  of  the  canal. 

Each  of  these  divisions  includes  subdivisions.  Thus  oblique  hernia 
includes  (1)  the  ordinary  type,  in  which  the  sac  lies  in  front  of  the 
tunica  vaginalis ;  (2)  the  congenital  form,  in  which  the  bowel  descends 
into  the  tunica  vaginalis,  the  funicular  process  not  having  undergone 
obliteration ;  and  (3)  the  infantile  (Hey,  '  Pract.  Observations,'  3rd.  edit, 
p.  226),  or  hernia  encysted  into  the  tunica  vaginalis,  in  which  the  latter 
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sac  lies  in  front  of  that  of  the  hernia.  Direct  hernia,  on  the  other 
hand,  may  be  superior  or  inferior  according  as  it  leaves  the  abdomen 
above  (outside)  or  below  (inside)  the  obliterated  hypogastric  artery.  An 
examination  of  the  inguinal  region  from  within  shows  that  a  triangular 
space  (Hesselbach's)  lies  between  the  margin  of  the  rectus,  the  epi- 
gastric artery  and  the  inner  end  of  Poupart's  ligament.  The  peritoneum 
in  this  region  is  slightly  raised  over  the  obliterated  hypogastric,  on 
either  side  of  which  there  is  a  slight  fossa.  The  epigastric  artery  lies  a 
little  external  to  the  hypogastric  and  also  sometimes  slightly  raises  the 
peritoneum.  There  will  then  be  three  fossae — internal,  middle,  and 
external ;  the  latter  corresponding  to  the  deep  ring.  The  middle  is  not 
as  a  rule  marked,  for  the  epigastric  artery  is  not  prominent,  and  the 
interval  between  it  and  the  hypogastric  is  usually  small.  Consequently 
the  internal  direct  hernia  which 
protrudes  inside  the  hypogastric 
is  by  far  commoner  than  the 
external  direct,  which  passes 
through  the  middle  fossa. 

1.  The  ordinary  oblique  in- 
guinal hernia  is  the  most  com- 
mon. It  takes  the  same  route 
as  the  testicle  in  its  passage 
from  the  abdomen  into  the  scro- 
tum. It  commences  as  a  fulness 
or  swelling  at  the  situation  of  the 
internal  abdominal  ring,  a  little 
above  the  centre  of  Poupart's 
ligament,  next  passes  into  the 
inguinal  canal  (in  this  stage  it 
is  called  bubonocele)  ;  and  if  the 
protrusion  increase,  it  projects 
through  the  external  ring,  and 
descends  into  the  scrotum  of  the 
male,  or  labium  of  the  female. 
The  coverings  of  this  hernia  are  : 
(1)  Skin ;  (2)  Superficial  fascia 
in  which  the  superficial  external 
pudic  arteries  ramify.  (3)  The 
inter  columnar  fascia,  a  tendinous 
layer,  derived  from  the  curved 
transverse  fibres  which  connect 
the  two  margins  of  the  external 

ring.  (4)  The  cremasteric  fascia,  composed  of  cremaster  muscle  and  the 
fascia  connecting  its  fibres  derived  from  that  investing  the  internal  oblique 
and  transversalis  muscles.  (5)  The  infundibuliform  fascia,  a  tube  con- 
tinuous with  the  fascia  transversalis  of  the  abdomen.  (6)  More  or  less 
subperitoneal  fat.  And  lastly  (7)  the  sac.  The  deep  epigastric  artery 
is  internal  to  the  neck  of  the  sac,  its  position  forming  the  distinction 
between  the  oblique  and  direct  varieties.  The  spermatic  cord  is  gene- 
rally behind  the  sac  ;  but  its  constituents  may  be  separated  or  lie  spread 
out  in  the  front  of  the  sac.  The  testis  is  at  first  below,  then  below  and 
behind  the  hernia,  becoming  increasingly  prominent  as  the  sac  becomes 
tense. 

2.  The  inferior  direct  inguinal  hernia  usually  protrudes  before  it 
the  conjoined  tendon  of  the  internal  oblique  and  transversalis  muscles 


region  from  the 
the  fibres 


Fitt.  218.— The  inguinal 
front :  a,  superficial  ring : 
of  the  internal  oblique,  normally  cover- 
ing the  deep  ring,  and  restraining  pro- 
trusion ;  c,  crural  ring.  The  lower 
fibres  of  the  transversalis  abdominis 
muscle,  and  the  epigastric  artery,  lying 
behind  the  fascia  transversalis  and  crossed 
by  the  cord,  are  also  shown. 
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just  behind  the  external  ring.  Its  coverings  are  the  same  as  those  of 
the  oblique  variety,  except  that  the  conjoined  tendon  replaces  the 
cremasteric  fascia,  which  more  closely  invests  the  spermatic  cord,  and  is 
usually  displaced  with  it  by  the  protrusion.  This  hernia  may,  however, 
separate  or  burst  through  the  fibres  of  the  conjoined  tendon.  The 
epigastric  artery  runs  external  to  the  neck  of  the  sac.  The  rare  superior 
direct  hernia  protrudes  outside  the  border  of  the  conjoined  tendon, 
takes  a  more  oblique  path  to  the  surface,  and  is  covered  by  a  few  cre- 
masteric fibres.  The  cord  lies  on  the  outer  side  of  this  form  of  hernia, 
and  its  elements  are  said  never  to  be  separated  or  placed  in  front  of 
the  sac. 

3.  Hernia  into  the  tunica  vaginalis  {congenital  hernia)  depends  for 
its  origin  upon  the  non-obliteration  of  the  funicular  process.    It  was 


Fig.  219. — Diagrammatic  internal  view  of  the  en- 
larged openings  and  parts  concerned  in  the  for- 
mation of  inguinal,  crural,  umbilical,  and  obtu- 
rator hernia  ;  a,  the  superficial  ring  seen  through 
the  opening  at  which  direct  hernia  protrudes 
(the  obliterated  hypogastric  should  be  external  to 
this) ;  b,  the  deep  ring  through  which  oblique 
hernia  passes  ;  c,  the  crural  ring ;  d,  the  um- 
bilical ring ;  e,  the  obturator  opening  ;  /,  the 
epigastric  artery. 


Pig.  220.— Congenital  irredu- 
cible omental  hernia  (King's 
College  Museum). 


supposed  to  be  either  congenital  or  to  originate  very  shortly  after  birth 
— whence  its  name;  but  it  is  now  known  that  a  hernia  of  this  type 
may  not  appear  until  adult  age.  Birkett  states  that  all  scrotal  hernise 
in  children  under  puberty  are  of  this  type ;  there  is,  however,  little  doubt 
but  that  he  is  mistaken,  ordinary  oblique  hernias  being  common  among 
them.  The  protruded  bowel  or  omentum  lies  in  immediate  contact 
with  the  testis,  surrounding  the  organ  except  where  the  vessels  enter ; 
and  very  often  adhesions  to  the  testis  are  established  (Fig.  220).  If 
such  adhesions  occur  before  the  descent  of  the  testis,  they  may  cause 
retention  of  the  testis  or  protrusion  with  it  of  the  bowel.  The  sac  is 
formed  by  the  tunica  vaginalis,  and  its  coverings  are  the  same  as  those 
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of  the  ordinary  oblique  variety.  In  woman  a  '  congenital '  inguinal 
hernia  sometimes  occurs  into  the  canal  of  Nuck;  it  usually  appears 
before  puberty. 

4.  Encysted  hernia  (or  hernia  infantilis)  is  a  sub-variety  of  the 
congenital.  The  protruding  bowel  pushes  before  it  a  sac  of  peritoneum, 
either  into  or  close  behind  the  tunica  vaginalis,  and  adheres  to  it.  This 
hernia  therefore  has,  as  it  were,  two  sacs — viz.,  one  proper  sac,  and 
another  anterior  and  superficial  to  it,  composed  of  the  invaginated  tunica 
vaginalis,  which  in  these  cases  is  liable  to  be  the  seat  of  hydrocele. 
Wood  thinks  that  in  these  cases  the  funicular  process  is  closed  only  at 
some  point  above  the  testis,  and  that  the  hernia  dilates  rapidly  the 
unclosed  upper  part  and  forces  it  into  the  usually  large  tunica  vaginalis. 
Lockwood  ('  Med.  Chir.  Trans.,'  1886),  however,  found  that  in  all  the 
cases  in  the  London  museums,  the  tunica  vaginalis  either  opened  into 
the  peritoneum  or  was  closed  simply  by  pressure  and  adhesions.  Fig.  221 
shows  a  variety  of  the  encysted 
hernia,  in  which  the  sac  was  formed 
after  the  communication  of  the 
cavity  of  the  tunica  vaginalis  with 
the  abdomen  was  closed,  but  still 
remains  above,  and  uncovered  by, 
that  tunic. 

Diagnosis  of  inguinal  her- 
nia.— 1.  The  external  or  oblique 
cannot  be  distinguished  with  any 
certainty  from  the  internal  or 
direct  form,  but  slow  development 
and  obliquity  of  the  neck,  detected 
by  the  eye,  and  by  the  finger  passed 
into  the  canal,  are  in  favour  of  the 
external  form.  The  epigastric  ar- 
tery can  rarely  be  felt  even  in  an 
operation,  or  there  would  be  little 
difficulty  in  the  distinction.  In 
old  cases  of  oblique  hernia  the 
neck  of  the  sac  is  dragged  more 
and  more  in  towards  the  mid-line, 
till  the  internal  lies  behind  the 
external  ring,  and  the  track  is  as 
*  direct '  as  in  the  internal  form. 
The  latter  variety  may  at  first  have  FlG.  221.— An  encysted  hernia,  a  form  first 
quite  an  oblique  course  (p.  628)  in  described  by  Hey  of  Leeds, 

the  wall.   It  is  very  rare  in  women. 

2.  The  congenital  is  distinguished  from  either  of  the  above  forms  by 
the  fact  that  in  it  the  testis  becomes  increasingly  obscure  as  the  sac 
tightens,  and  may  be  discoverable  only  by  making  sudden  sharp  pres- 
sure over  the  gland,  and  thus  exciting  testicular  pain.  In  the  ordinary 
form  of  hernia  the  testis  stands  out  more  and  more  as  the  sac  fills. 
The  encysted  hernia  can  be  recognised  only  by  operation. 

3.  Hydrocele  of  the  tunica  vaginalis  may  be  reducible  (congenital 
form,  q.  v.)  or  irreducible,  and  resemble  reducible  or  irreducible  hernia 
especially  of  the  congenital  kind.  Hydrocele  is  distinguished  from 
hernia  by  its  beginning  at  the  bottom  of  the  scrotum,  by  its  trans- 
lucency;  tension,  fluctuation,  weight,  dulness  on  percussion,  absence  of 
impulse  and  of  borborygmi  on  manipulation  ;  the  testis  is  more  or  less 
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difficult  to  discover,  but  the  cord  and  its  individual  elements  can  be 
distinctly  felt  above  the  swelling.  When  reducible,  the  fluid  of  a 
hydrocele  passes,  more  or  less  slowly,  into  the  abdomen,  when  the 
scrotum  is  compressed ;  there  is  no  slip  or  gurgle,  and  if  the  patient 
stands,  fluid  again  fills  the  sac  in  spite  of  such  pressure  as  would  retain 
a  hernia.  Hernia,  on  the  other  hand,  begins  above  and  descends  to  the 
bottom  of  the  scrotum,  is  not  translucent,  does  not  fluctuate,  is  light 
and  resonant  in  proportion  to  the  gas  it  contains,  and  has  an  impulse  ;. 
in  its  ordinary  form  it  does  not  conceal  the  testis,  but  obscures  the 
cord.  We  must,  however,  be  prepared  for  departures  from  these  descrip- 
tions :  the  history  is  often  worthless  ;  a  hydrocele  may  be  neither  trans- 
lucent nor  tense,  and  when  it  extends  into  the  inguinal  canal  it  may 
have  an  impulse  and  conceal  the  cord.  A  tense  enterocele  may  be  quite 
translucent,  especially  in  children,  very  tense  and  elastic,  or  heavy  and 
dull  from  presence  of  omentum  and  fluid,  with  very  slight  or  no  impulse 
(incarcerated  hernia  or  a  bit  of  adherent  omentum  only).  Fortunately 
all  these  difficulties  do  not  occur  together,  and  a  sufficient  number  of 
characteristic  signs  usually  remain  »to  render  diagnosis  possible.  It  must 
be  remembered  that  hydrocele  and  hernia  not  infrequently  occur  together.. 

4.  Hydrocele  of  the  cord,  encysted  or  diffuse,  may,  if  low  down, 
be  distinguished  by  its  translucency,  tension,  fluctuation,  and  the- 
distinctness  of  the  cord  above  it ;  but  if  high  up  it  may  receive  an 
impulse  on  coughing  and  seem  to  be  reducible ;  generally,  however, 
it  can  be  made  out  that  this  is  not  the  case.  As  a  hernia  may  be  con- 
cealed behind  such  a  swelling,  the  rule — when  in  doubt,  operate — should 
be  acted  upon,  if  symptoms  of  strangulation  appear. 

5.  Solid  Tumours  of  the  Cord,  of  which  the  commonest  is  fatty,, 
closely  resemble  irreducible  omental  herniae,  and  cannot,  as  a  rule,  be 
distinguished  from  these. 

6.  Varicocele,  or  varix  of  the  spermatic  veins  (q.v.)  is  always  men- 
tioned in  the  '  diagnosis  '  of  scrotal  hernia,  as  it  increases  in  the  erect 
posture,  and  has  an  impulse  on  coughing.  But  it  is  never  in  the  least 
like  a  hernia,  for  it  feels  like  a  bundle  of  distended  veins  or  a  bag  of" 
worms  ;  and  although  it  disappears  when  the  patient  lies  down  and  the 
scrotum  is  raised,  it  quickly  reappears  if  the  patient  stand  and  pressure,, 
which  would  prevent  a  hernia  from  coming  down,  be  made  upon  the- 
external  ring. 

7.  Lastly,  a  testicle  that  has  not  come  down  through  the  external 
abdominal  ring  into  the  scrotum  has  been  frequently  confounded  with 
a  bubonocele,  or  small  hernia  in  the  inguinal  canal ;  and  has  been 
compressed  with  a  truss,  to  the  great  pain  and  detriment  of  the  patient. 
A  little  care  and  attention  will  prevent  this  mistake. 

Treatment.— 1.  Inguinal  hernia,  if  reducible,  must  be  kept  up  by 
a  truss,  unless  a  radical  cure  by  operation  be  attempted.  The  rupture 
must  be  thoroughly  reduced  while  the  patient  is  lying,  and  then  a  well- 
fitted  truss  must  be  carefully  adjusted,  with  the  pad  bearing  level  upon 
the  centre  of  the  deep  hernial  aperture,  and  the  spring  or  band 
exerting  its  pressure  evenly  upon  it.  Care  must  be  taken  not  to  let  the 
pad  press  against  the  spinous  process  of  the  pubes  nor  upon  the 
spermatic  cord.  If  the  rupture,  under  some  extraordinary  pressure, 
escape  beneath  the  pad,  the  truss  must  be  immediately  removed,  the 
rupture  carefully  returned,  and  the  truss  readjusted.  Young  children 
should  be  frequently  examined  to  see  that  the  truss  is  in  place. 

For  treatment  by  truss  of  a  hernia  complicated  by  retained  testis r 
see  '  Imperfect  Descent  of  the  Testis.'    For  Eadical  Cure,  see  opposite.. 
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2.  Irreducible  inguinal  hernia  must  be  supported  by  a  bag-truss.  If 
it  contain  only  omentum,  a  common  truss  is  sometimes  applied,  in  the 
hope  of  producing  a  radical  cure,  by  making  the  omentum  adhere  to 
and  plug  the  neck  of  the  sac.  But  this  cannot  often  be  borne,  and  is 
liable  to  induce  swelled  testicle.  For  these  cases,  a  ring-pad-truss  on 
Wood's  principle,  with  an  india-rubber  water-cushion,  is  the  most  com- 
fortable and  effective  apparatus  ;  but  an  operation  for  radical  cure 
should  as  a  rule  be  done. 

3.  In  attempting  the  reduction  of  strangulated  inguinal  hernia  by 
taxis,  the  patient  should  be  placed  with  his  body  bent,  pelvis  raised,  and 
thighs  as  close  together  as  possible,  the  surgeon  passing  one  arm  be- 
tween them,  and  the  pressure  must  be  made  upwards  and  outward. 

Herniotomy. — The  operation  for  this  kind  of  hernia  is  performed 
thus  :  The  parts  being  shaved  and  thoroughly  aseptic,  the  skin  is 
rendered  tense  and  a  2-  to  3-inch  incision  is  made  through  the  skin 
in  the  axis  of  the  tumour,  beginning  from  above  its  neck.  The  object 
is  to  bring  the  external  ring  fully  into  view.  Then  the  successive 
coverings  are  divided  as  directed  at  p.  620 ;  one  or  two  pudic  arteries 
may  require  tying.  Cautious  operators  will  make  many  more  layers 
than  those  anatomists  enumerate,  especially  in  old  herniae  ;  the  prac- 
tised surgeon  will  make  fewer ;  yet  it  is  better  to  be  somewhat  slow  than 
to  make  a  hole  in  the  gut.  The  sac  will  be  recognised  by  the  signs 
given  at  p.  621,  and  must  be  opened  as  there  advised.  The  stricture 
is  usually  at  the  deep  ring,  but  maybe  at  the  superficial  one  (or  at  both), 
or,  rarely,  at  the  edge  of  the  internal  oblique  ;  if  it  require  notching,  it 
must  be  dilated,  if  possible,  to  allow  the  finger  to  pass  partly  into  it, 
and  a  curved  hernia  knife  (Sir  A.  Cooper's) — cutting  only  for  half  an 
inch,  and  not  quite  to  the  point— should  be  passed  up  flat  on  the  finger 
through  the  stricture,  and  its  edge  then  turned  up  so  as  to  divide  it. 
In  every  case  the  division  should  be  made  directly  upwards,  parallel  to 
the  linea  alba,  so  that,  whether  the  hernia  be  direct  or  oblique,  the  epi- 
gastric artery  will  not  be  wounded. 

In  the  operation  ivithout  opening  the  sac,  the  first  point  is  to  ascer- 
tain the  exact  seat  of  the  stricture — which  it  is  by  no  means  easy  to  do. 
The  best  guide  is  the  point  at  which  impulse  from  coughing  or  com- 
,    pression  of  the  hernia  seems  to  cease.    '  The  next  step  is,  to  divide  the 
I  integuments  so  that  the  centre  of  the  incision  shall  be  directly  over  the 
!    stricture.    The  various  fasciee  are  subsequently  divided,  until  the  neck 
of  the  tumour  is  fairly  exposed.    If  this  be  carefully  and  completely 
done,  a  depression  will  usually  be  observed  at  the  seat  of  stricture, 
presenting  a  more  contracted  appearance  than  at  other  parts.  This 
I   contracted  part  feels  thick,  while  into  it  thin  layers  of  fascia  dip,  which 
may  be  mistaken  for  the  stricture  itself ;  but  they  may  be  divided  and 
no  relief  result.    When  these  layers  are  turned  back,  the  real  stricture 
is  exposed  to  view.'    The  next  step  is,  to  scarify  the  structures  forming 
the  stricture,  so  as  to  render  it  dilatable,  without  actually  cutting 
through  it,  and  then  the  taxis  is  to  be  used  for  the  return  of  the  hernia. 
When  the  stricture  is  caused  by  the  margin  of  the  external  ring,  it  is 
easily  divided  with  the  hernia-director  and  bistoury  ;  when  at  the 
internal  ring,  it  is  more  difficult  (Luke,  '  Med.  Chir.  Trans.,'  vol.  xxxi., 
p.  108.)  . 

If  the  hernia  is  still  irreducible  the  sac  must  be  opened,  omentum 
and  adhesions  of  various  kinds  dealt  with  as  directed  at  p.  625,  and  the 
1  radical  cure  completed  by  removal  of  the  sac  and  suture  of  the  canal. 
Radical  cure. — Many  have  been  the  operations  devised  for  the 
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radical  cure  of  this  hernia,  especially  measures  calculated  to  obliterate 
the  sac.  Thus,  excision  of  the  sac,  and  of  the  testicle  with  it ;  ligature 
of  the  sac;  pressure  by  hard  trusses;  injection  of  iodine;  the  use  of 
caustics,  to  produce  a  slough  and  subsequent  firm  cicatrix ;  the  introduc- 
tion of  isinglass  and  goldbeater's  skin,  have  been  practised  with  much 
danger  and  little  success.  Gerdy's  and  Wiitzer's  operations,  described 
in  former  editions,  have  had  their  day ;  and  the  operations  which  are 
pratically  employed  are  Wood's,  Spanton's,  and  the  Open  operation,  the 
third  only  being  applicable  to  forms  of  hernia?  other  than  inguinal. 

Wood's  operation. — Wood  believes,  and  rightly,  that  dilating  the 
hernial  apertures  by  means  of  a  plug,  as  in  Gerdy's  and  Wiitzer's  opera- 
tions, is  erroneous  and  injurious— not  effecting  the  object  proposed,  but 
rather  increasing  the  size  of  the  rupture,  in  case  of  failure  to  produce  a 

cure.  His  operation  is  designed 
to  draw  forward  the  hinder  and 
inner  walls  of  the  hernial  canal 
by  transfixing  the  conjoined 
tendon,  and  to  unite  it  to  the 
front  and  outer  wall  by  suture, 
so  as  to  close  up  the  hernial 
canal  entirely.  He  invaginates 
the  hernial  sac  without  including 
the  skin,  and  by  the  arrangement 
of  the  sutures  draws  it  up  into 
the  deep  hernial  opening  (Fig. 
222).  On  each  side,  the  pillars 
of  the  superficial  ring  are  bound 
closely  together,  no  skin  being 
suffered  to  intervene.  The  con- 
joined tendon  and  Poupart's  liga- 
ment are  caused  to  adhere  across 
the  cord,  and  are  blended  in  one 
mass  of  adhesion  with  the  invaginated  sac  and  pillars  of  the  superficial 
ring. 

The  instruments  used  are  very  simple :  a  small  tenotomy -knife,  and 
a  stout  semicircular  needle,  mounted  in  a  strong  handle,  with  a  point 
flattened  antero-posteriorly,  and  adapted  rather  for  splitting  the  tissues 
than  for  cutting  through  them.  The  needle  is  introduced  each  time 
unarmed.  When  the  tissues  are  transfixed  by  it,  a  piece  of  stout  cop- 
per-wire, silvered,  or  of  stout  carbolised  kangaroo,  deer,  or  ox  tendon, 
about  one  foot  long,  is  passed  through  the  eye  of  the  needle,  and  drawn 
back  with  it  through  the  tissues. 

The  operation  is  conducted  as  follows  : — The  patient  is  laid  on  his 
back,  with  the  shoulders  well  raised,  the  knees  bent,  the  pubes  cleanly 
shaved,  and  the  rupture  completely  reduced ;  chloroform  is  administered, 
and  an  oblique  incision  about  an  inch  long  made  in  the  skin  of  the  scrotum 
over  the  cord,  just  below  the  pubic  crest,  down  to  the  sac.  The  fore- 
finger is  then  passed  into  the  canal,  and  the  sac  invaginated  before  it 
up  to  the  deep  ring.  The  finger  then  feels  for  the  lower  borders  of  the 
internal  oblique  and  transversalis  muscles  and  lifts  them  forwards  to 
the  surface.  By  this  means  the  outer  edge  of  the  conjoined  tendon  is 
felt  to  the  outer  side  of  the  finger.  The  needle  is  then  carried  carefully 
up  to  the  point  of  the  finger  along  its  inner  side,  and  made  to  transfix 
two  layers  of  the  sac,  the  transversalis  fascia,  the  conjoined  tendon,  and 
the  inner  pillar  of  the  superficial  ring  (Fig.  223).  When  the  point  is  seen 


~FlGc.  222. — Invagination  of  sac  in  "Wood's 
operation  for  the  radical  cure  of  inguinal 
hernia.  The  scrotal  incision  is  not  now 
made  over  the  fundus  of  the  sac,  as 
shown. 
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to  raise  the  skin  the  latter  is  drawn  well  over  towards  the  mid-line,  and 
the  needle  made  to  pierce  it  as  far  out  as  possible.  An  end  of  the  wire  or 
tendon  is  now  attached  to  the  eye  of  the  needle,  drawn  back  with  it  into 
the  scrotum,  and  then  detached.  The  finger  is  next  passed  low  down 
behind  the  outer  pillar  to  the  level  of  the  internal  ring,  the  cord  is  felt 
for  and  pushed  aside,  and  Poupart's  ligament  is  raised  as  much  as  pos- 
sible from  the  deeper  structures.  The  needle  is  then  passed  along  the 
outer  side  of  the  finger,  and  pushed  through  the  layers  of  the  sac,  trans- 
versalis  fascia,  and  Poupart's  ligament,  a  little  below  the  deep  hernial 


Pig.  223 —Wood's  operation,  needle  Fig.  224— Needle  passed  through, 

passed  through  internal  pillar.  external  pillar. 


opening  (Fig.  224).  The  skin  is  now  drawn  strongly  out  and  the  point 
is  pushed  through  the  skin-puncture  before  made,  the  other  end  of  the 
wire  or  tendon  threaded,  drawn  back  into  the  scrotal  puncture  as  before, 
and  then  detached.  Next,  the  sac  at  the  scrotal  incirion  is  pinched  up 
between  the  finger  and  thumb,  and  the  cord  slipped  back  from  it,  as  in 
taking  up  varicose  veins.  The  needle  is  then  passed  across  behind  the 
sac,  entering  and  emerging  at  the  opposite  ends  of  the  scrotal  incision 
(Fig.  225).  The  inner  end  of  the  wire  is  again  hooked  on,  and  drawn 
back  across  the  sac. 

If  the  hernia  is  large,  and  especially  if  it  be  direct,  the  needle  is, 
lastly,  to  be  passed  through  the  end  of  Poupart's  ligament,  just  above 
the  pubic  spine,  and  then  through  the  inner  pillar  and  triangular  fascia, 
close  to  the  os  pubis,  at  the  edge  of  the  rectus.  The  outer  end  of  the 
wire  is  then  connected  and  drawn  across,  so  as  to  lace  up  the  canal  like 
a  boot. 

If  a  tendon-ligature  has  been  used,  it  is  now  to  be  braced  up  tightly, 
tied  securely  in  a  reef-knot,  cut  off  close,  and  buried  in  the  wound.  If 
wire,  the  ends  are  drawn  down  until  the  loop  above  is  near  the  surface 
of  the  skin,  twisted  together  into  the  incision,  and  cut  off  to  a  convenient 
length.  Traction  upward  is  then  made  upon  the  loop,  to  invaginate  the 
sac  well  up  into  the  hernial  canal,  and  draw  the  walls  together.  The 
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loop  of  wire  is  finally  twisted  in  the  upper  puncture  and  bent  down,  and 


the  two  ends  are  hooked  on 
placed  a  stout  pad  of  lint. 


to  it  in  a  bow  or  arch,  under  which  is 
(Fig.  226  a,  and  b).  The  whole  is  held 
steady  by  a  spica  bandage.  Wood 
uses  no  other  dressing  and  no  tube 
in  wire-cases,  the  wires  acting  well  as 
a  drain,  and  suppuration  being  rare. 
But  in  tendon  cases  he  places  a  tube 
from  the  external  ring  to  the  scrotal 
wound,  and  dresses  antiseptically  until 
the  wounds  are  healed  and  the  tendon 
buried.  Wire  must  be  removed  after 
10  to  14  days  or  even  longer,  according 
to  the  amount  of  action  it  excites. 

After  a  few  days  the  parts  traversed 
by  the  wire  can  be  felt  thickened  and 
hardened  by  exudation,  which  blends 
together  the  sac,  the  pillars  of  the 
superficial  ring,  and  the  tendinous 
boundaries  of  the  hernial  canal  into  a 
resisting  mass,  whilst  the  wire  becomes 
more  and  more  loose  by  ulceration. 
It  can  then  be  untwisted  and  with- 
drawn upwards. 

For  the  small  hernias  of  children, 
Wood  formerly  employed  a  pair  of 
rectangular  pins,  one  of  which  is 
made  to  traverse,  from  above  down- 
wards, the  conjoined  tendon  and  inner  pillar,  and  the  other  Poupart's 
ligament  from  below  upwards.    Both  these  pins  are  made  to  enter  and 


Fig. 


225. — Wood's  operation,  needle 
passed  behind  sac. 


PIG.  226,  A  and  b.— Position  of,  and  mode  of  dressing,  parts  after  Wood's  operation. 

emerge  at  the  same  cutaneous  aperture,  without  any  incision  of  the 
skin.    During  their  application  the  forefinger  invaginates  the  thin  skin 
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•of  the  scrotum  into  the  hernial  canal,  and  thus  protects  the  important 
deep-seated  parts.  The  same  structures  are  transfixed  as  described  in 
the  preceding  operation.  The  pins  are  bent  at  a  right  angle  near  the 
blunt  end,  and  provided  with  loops  at  the  bent  part  (Fig.  227),  so  that 


Fig,  227. — Wood's  needles  as  applied  to  children. 


each  can  be  locked  into  the  loop  of  the  other,  and  then  by  a  half -turn 
can  be  twisted  round  so  as  to  entwine  closely  the  included  structures, 
and  cause  them  to  adhere  intimately,  as  the  pins  ulcerate  nearer  to  each 
other,  and  finally  meet.  By  the  oblique  direction  of  the  pins,  an  ad- 
hesion along  the  whole  length  of  the  canal,  between  the  surfaces  of  the 
perforated  sac  and  the  tendinous  walls  of  the  canal  and  pillars  of  the 
ring,  is  insured. 

A  horse-shoe  pad  is  worn  for  a  few  months.  It  may  then  be  laid 
aside,  unless  in  exceptional  cases,  or  when  the  patient  is  about  to  be 
subjected  to  violent  strains  or  lifting. 

The  chief  causes  of  failure  are  :  (1)  Not  planting  the  suture  close  to 
the  edges  of  the  deep  ring,  from  fear  of  injuring  the  epigastric,  which 
in  Wood's  practice  has  never  given  trouble  ;  (2)  the  conjoined  tendon  is 
not  well  secured,  or  gives  way  early  ;  or  (3)  the  inflammatory  adhesions 
established  prove  slight  and  transitory. 

The  wide -shouldered  point  of  the  needle  renders  wound  of  the  epi- 
gastric, which  lies  in  loose  tissue,  very  improbable ;  the  cord  and  the 
femoral  vessels  must  be  protected  by  the  finger ;  atrophy  of  the  testis 
occurred  in  two  cases. 

Wood  regards  the  following  as  the  advantages  of  his  operation  over 
others :  The  deep  ring  is  closed  flush  with  the  peritoneum ;  the  con- 
joined tendon  is  drawn  out  and  fixed  behind  the  outer  pillar,  close  upon 
the  cord  and  twisted  sac,  thus  restoring  the  '  valve-action  '  of  the  canal ; 
and  the  pillars  of  the  superficial  ring  are  laced  together.  Three  lines 
of  defence  against  descent  of  the  hernia  are  thus  provided.  All  these 
parts  are  united  by  inflammatory  tissue. 

Wood's  statistics,  as  given  in  his  recent  Hunterian  lectures  ('Brit.  Med. 
Journ.'  June  13,  20,  and  27,  1885),  to  which  we  are  largely  indebted,  are 
as  follows :  He  has  done  339  subcutaneous  operations  in  317  cases  with  7 
deaths — one  or  two  perhaps  unconnected  with  the  operation,  the  rest 
apparently  due  to  hospital  causes.    The  total  mortality  has  therefore 
been  slightly  over  2  per  cent.    If  17  early  operations  in  which  a  hemp- 
cord  was  used,  with  1  death,  and  49  pin -operations  with  2  deaths,  be 
left  out,  the  mortality  among  273  wire  cases  (9  double,  11  second  opera- 
I  tions) — almost  all  selected — has  been  1-46  per  cent. ;  and  with  anti- 
I  septics  it  would  probably  have  been  less.    As  to  success  :  96  cases  have 
j  remained  sound  during  periods  varying  from  23  to  2  years,  the  majority 
wearing  no  truss,  the  rest  a  light  one,  constantly  or  occasionally ;  152 
were  found  cured  after  periods  less  than  2  years  ;  59  were  more  or  less 
I  failures,  most  of  them  being  improved  and  able  to  wear  a  truss.  None 
j  was  made  worse  by  the  operation.    The  success  is  therefore  about  73 
I  per  cent. ;  or,  if  wire  cases  only  are  taken,  82  per  cent. 
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Among  28  cases  in  which  Wood  employed  his  mode  of  suture  to- 
gether with  ligature  and  removal  of  the  sac  under  the  spray,  2  died 
(about  11  per  cent.).    There  were  no  early  failures. 

Spanton's  operation  ('Brit.  Med.  Journ.'  Dec.  1880).  A  prelimi- 
nary incision  is  made  as  in  Wood's  operation  through  the  skin,  which  is 
dissected  up  for  f  inch  all  round ;  the  forefinger  invaginates  the  sac  and 
its  coverings  up  to  the  deep  ring;  the  point  of  an  instrument  like  a 
corkscrew  (kept  in  4  sizes)  is  introduced  through  the  skin  over  the  point 
of  the  finger  and  made  by  rotation  of  the  handle  to  pierce  first  one 
pillar  and  then  the  other,  together  with  the  invaginated  sac  and  its 
coverings,  thus  dragging  the  pillars  together.  The  finger  in  the  canal 
guides  the  point  and  protects  the  cord.  A  guard  of  some  kind  is  fixed 
on  the  point  of  the  screw  in  the  scrotal  wound  and  an  antiseptic  dressing 
applied.  The  screw  is  removed  after  a  week  or  more,  according  to  the 
amount  of  swelling  caused. 

In  1882  ('Brit.  Med.  Journ.'  July  22)  Spanton  had  operated  on  51 
cases  without  any  death,  and  with  more  or  less  improvement  in  all.  Of 
34  cases  (Dec.  '79  to  July  '81),  30  were  cured  and  4  much  relieved ;  how 
many  had  to  wear  a  truss  is  not  stated. 

Several  surgeons  have  spoken  in  favour  of  this  operation,  after  con- 
siderable experience  of  it.  Most  seem  to  consider  it  incapable  of 
dealing  with  large  hernias ;  and,  of  course,  it  cannot  be  employed  in 
irreducible  cases.  Its  chief  field  appears  to  be  the  hernias,  other  than  the 
largest,  of  children. 

The  open  operation. — The  revival  of  this  under  antiseptic  protec- 
tion was  only  natural :  it  is  the  only  one  possible  in  irreducible  cases,  it 
is  applicable  to  every  form  of  hernia,  and  forms  a  fitting  sequel  to 
herniotomy.    There  are  many  varieties,  but  we  believe  that  practised 
by  Mitchell  Banks  ('  Med.  Times,'  July  5,  1884)  to  be  the  best.    It  is 
most  important  that  the  parts  concerned  be  shaved  and  carefully 
disinfected.    A  pretty  free  incision  is  made  over  the  neck,  in  the  long 
axis  of  the  hernia,  and  deepened  till  the  sac  is  reached ;  the  surgeon  is 
apt  to  think  he  is  on*  the  sac  long  before  he  really  exposes  it.  All 
bleeding  being  checked,  the  sac  is  freed  by  tearing  and  dissection  from 
its  surroundings  ;  this  is  most  difficult  below,  where  adhesion  to  the 
tunica  vaginalis  is  always  present.  Early  in  this  process  the  vas  deferens 
and  other  structures  of  the  cord  must  be  found  and  separated,  a  task 
which  is  especially  difficult  in  the  congenital  hernias  of  children  in 
which  the  vas  is  small  and  closely  adherent  and  the  sac  thin.    In  this 
form  the  lower  part  of  the  sac  is  cut  off  and  sewn  up  with  fine  catgut 
as  a  tunica  vaginalis,  the  rest  being  treated  as  in  the  ordinary  kind  in 
which  the  whole  sac  is  cleared,  its  neck  well  drawn  down,  a  ligature  of 
catgut  tied  round  it  as  high  as  possible,  and  the  sac  beyond  cut  off.  If 
the  hernia  is  irreducible,  of  course  the  sac  must  be  opened  and  its 
contents  treated  as  directed  at  p.  625 ;  and  the  sac  should  be  opened 
also  in  strangulated  hernia.    The  hernia  should  not  be  reduced  until  the 
sac  is  recognised,  but  after  this  most  operators  prefer  to  proceed  with 
the  bowel  kept  in  the  abdomen  by  an  assistant's  fingers  upon  the  ring. 
The  pillars  of  this  opening  having  been  rendered  clear  in  the  wound, 
they  are  to  be  drawn  closely  together  by  three  or  four  sutures  of  silver 
wire  sufficiently  stout  to  hold  with  a  single  knot  (Fig.  44,  ss.  1).  These 
should  be  passed  through  all  the  structures,  raised  upon  either  side  by 
a  finger  in  the  canal,  and  should  enter  and  come  out  half  an  inch  or 
so  from  the  margin  of  the  ring :  before  passing  the  needle  through  the 
structures  on  the  outer  side,  make  sure  that  the  epigastric  artery  is  not 
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before  its  point,  and  in  making  the  hooks  upon  the  sutures  see  that  the 
wire-ends  do  not  project.  A  small  drain  is  now  inserted,  the  skin-wound 
brought  together,  and  an  antiseptic  dressing  applied  (see  p.  619).  In 
some  cases,  especially  in  children,  primary  union  results  ;  but  in  a  good 
many,  suppuration  of  the  roughly  handled  scrotal  tissues  occurs,  and 
more  often,  perhaps,  than  after  its  rival  operations  some  epididymitis 
ensues.  Under  these  circumstances  no  dressing  is  better  than  boracic 
fomentations  with  some  iodoform  on  the  wound. 

In  these  cases,  in  spite  of  some  suppuration,  it  is  uncommon  for  the  wire 
sutures  to  come  out ;  almost  always  they  remain  as  a  permanent  truss. 
In  25  cases  of  non-strangulated  inguinal  hernia,  M.  Banks  had  1  death 
— from  shock — the  patient  being  a  child  of  2  and  the  operation  having 
been  very  difficult  and  prolonged ;  he  has  not  yet  published  his  per- 
centage of  success,  but  it  is  apparently  high.  Of  71  aseptic  cases,  4  (5-6 
per  cent.)  died,  and  66  (93  per  cent.)  were  cured  (Israelsohn).  Among 
26  cases  of  strangulated  hernia,  many  of  them  unpromising,  3 — aged  77, 
70,  and  60 — died,  but  without  symptoms  of  septic  poisoning  (Banks). 

Choice  of  operation. — Spanton's  operation  is  generally  regarded  as 
best  suited  to  hernias  of  moderate  size  ;  in  such  cases  it  seems  to  give 
good  results,  and  up  to  1882,  at  least,  Spanton  had  met  with  no  death. 
He  enters  a  strong  plea  for  the  '  radical  cure  '  by  his  method  of  all  cases 
occurring  in  children,  and  points  out  that  babies  a  few  months  old  bear 
the  treatment  extremely  well. 

,  Wood's  operation  does  not  seem  to  have  been  at  all  frequently 
employed  by  other  surgeons.  The  description  of  the  operation  makes  it 
appear  complex,  and  surgeons  nowadays  have  a  strong  objection  to 
working  in  the  dark ;  it  is  said,  too,  that  the  femoral  vein  has  been 
wounded  by  the  needle.  But  in  the  hands  of  its  author  the  results  have 
been  very  good :  there  have  been  no  accidents,  and  the  mortality,  in 
selected  cases,  is  very  low.  Its  success  would  probably  become  greater 
were  silver  wire  used  and  left  in,  instead  of  tendon — though  this  is  but 
slowly  absorbed. 

Banks's  statistics  cannot  be  compared  with  Wood's,  for  his  cases 
were  all  selected  because  trusses  failed  to  make  the  patients  comfortable, 
and  were  therefore  more  or  less  severe.  His  results  have  been  very 
satisfactory  in  spite  of  this.  We  believe  that  his  operation  is  that  most 
usually  practised  at  the  present  time,  and  it  has  the  advantage  of  being- 
applicable  to  every  kind  of  hernia. 

Probably  none  of  these  operations  closes  the  deep  ring  flush  with  the 
peritoneum  in  a  hernia  with  a  long  oblique  neck,  and  in  a  large  hernia 
probably  none  restores  the  '  valve-action '  of  the  canal.  Consequently  we 
think  that  Banks'  embedded  wire  sutures  must  be  a  valuable  barrier  against 
recurrence. 

When  the  hernia  is  complicated  by  retained  testis,  it  is  always  of  the 
'  congenital '  variety,  and  is  often  accompanied  by  adhesions,  intrasac- 
cular  obstructions  or  strangulations.  The  testis  may  be  above  the  deep 
ring,  but  occasionally  drawn  into  it  by  descent  of  the  bowel  and 
nipped.  The  wearing  of  a  truss  is  usually  painful.  In  these  cases,  if  the 
testis  cannot  be  discovered  and  removed,  Wood  removes  the  sac  and 
closes  the  canal  by  suture  up  to  the  deep  ring.  When  the  testis  is  in 
the  canal  or  just  outside  the  superficial  ring,  it  can  usually  be  freed 
from  its  adhesions  by  careful  dissection,  brought  down  with  the  lower 
part  of  the  sac  (as  a  tunica  vaginalis)  into  the  scrotum  (previously 
dilated  by  the  finger  if  necessary),  and  retained  there  by  a  tendon-suture 
passed  through  the  lower  and  hinder  part  of  the  scrotum  and  through  the 
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fibrous  tissue  at  the  lower  end.  This  Wood  ties  over  a  small  pad  of 
gauze.  When  the  scrotal  opening  is  wide,  it  may  be  narrowed  above  the 
testis  by  a  buried  catgut  suture.  In  3  cases  Wood  was  unable  by  stretch- 
ing the  cord  to  place  the  testis  in  the  scrotum  ;  he  then  dissected  the 
vas  free  from  the  epididymis  and  inverted  the  testis,  thus  gaining  its 
length.  Atrophy  did  not  result ;  the  testis  reascended  a  little,  but 
remained  out  of  harm's  way.  In  all  these  cases  the  inguinal  canal  is 
closed  as  usual  by  suture,  the  sac  having  been  tied  as  high  as  possible, 
and  the  lower  part  sewn  up  and  used  as  a  tunica  vaginalis. 

This  practice  of  endeavouring  to  preserve  the  testis  should  be 
followed  only  in  children.  A  testis  which  has  not  descended  till  puberty 
may  usually  be  regarded  as  useless.  It  should  therefore  be  removed  and 
the  ring  completely  closed — treatment  which  often  does  away  with  the 
necessity  for  a  truss. 

Femoral  or  Crural  Hernia. 

Definition. — Femoral  hernia  is  that  which  escapes  through  the 
crural  canal,  behind  Poupart's  and  just  outside  Gimbernat's  ligament. 

It  passes  first  through  the  crural  ring — an  aperture  bounded  inter- 
nally, by  Gimbernat's  ligament,  externally  by  the  femoral  vein,  before  by 

Poupart's  ligament  and  be- 
hind by  the  bone  ;  next  de- 
scends behind  the  falciform 
process  of  the  fascia  lata ; 
then  comes  forward  through 
the  saphenous  opening  of  that 
fascia ;  and  lastly,  as  its  size 
increases,  it  does  not  descend 
on  the  thigh,  but  turns  up 
and  out  over  the  falciform 
process,  on  to  the  anterior 
surface  of  Poupart's  ligament. 
The  reason  for  this  is  not 
obvious ;  and  in  some  cases 
a  femoral  hernia  passes  to- 
wards the  upper  end  of  the 
labium.  The  coverings  of 
this  hernia  are :  (1)  Skin. 
(2)  The  superficial  fascia  of 
the  thigh,  often  loaded  with 
fat  and  divisible  into  an  un- 
certain number    of  layers. 

'^fcS^pS^SJSSToSS  (8). ■«">   cribriform  fascia, 
Coll.  Mus.)  which  closes  the  saphenous 

opening,  transmits  the  lym- 
phatic vessels,  and  is  blended  more  or  less  with  the  next.  (4)  The 
fascia  propria,  a  layer  of  dense  areolar  tissue  derived  from  the  inner 
compartment  of  the  sheath  of  the  femoral  vessels,  is  generally  pretty  thick 
about  the  neck  of  the  hernia,  but  thin,  or  even  deficient,  on  its  fundus. 

(5)  The  subperitoneal  fat,  sometimes  absent,  but  often  in  considerable 
amount,  forming  a  yellow  layer  that  might  be  mistaken  for  omentum. 

(6)  The  sac. 

Femoral  hernia  rarely  attains  a  very  large  size.  It  is  much  more 
frequent  in  the  female  (75  per  cent.)  than  in  the  male,  obviously  from 
the  greater  breadth  of  the  pelvis  and  greater  span  of  the  crural  arch ; 
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hut  it  is  scarcely  known  before  puberty — inguinal  hernia,  especially  into 
the  canal  of  Nuck,  being  the  hernia  of  girls  before  this  period.  Littre's 
hernia  usually  occurs  in  the  femoral  ring;  Hey  ('Pract.  Observations,' 
3rd  edit.,  p.  205)  gives  a  good  case  at  the  abdominal  ring,  with  a  post- 
mortem. 

Diagnosis. — (1)  Femoral  hernia  may  be  distinguished  from  inguinal 
by  tracing  Poupart's  ligament  over  the  neck  of  the  sac,  and  feeling  the 
pubic  spine  internal  to  and  above  it ;  whereas  it  is  the  reverse  in 
inguinal  hernia.  If  a  large  femoral  hernia  obscures  Poupart's  ligament 
and  fat  conceals  the  spine,  a  diagnostic  mark  is,  that  while  an  inguinal 
hernia  descends  towards  the  labium,  a  femoral  mounts  upwards  and 
outwards  towards  the  spinous  process  of  the  ilium  (James  of  Exeter,  '  On 
Operations  for  Strangulated  Hernia,'  1859,  p.  10) ;  but  a  femoral  may 
encroach  on  the  upper  part  of  the  labium,  and  an  inguinal  does  not  always 
reach  it.  If  the  abdominal  ring  can  be  examined,  and  is  free,  all  doubt 
as  to  the  crural  nature  of  a  hernia  is  removed. 

(2)  Psoas  abscess  resembles  this  hernia  roughly  in  its  situation, 
impulse,  and  diminution  or  disappearance  when  the  patient  lies  down. 
The  points  of  distinction  are — that  the  abscess  generally  issues  external 
to  the  femoral  vessels,  is  not  tympanitic,  can  be  pushed  down  by  pressure 
upon  the  abdomen,  and  is  usually  attended  with  symptoms  of  spinal 
disease  ;  fluctuation  is  often  obtainable  from  the  swelling  in  the  groin  to 
an  iliac  collection ;  there  is  no  slip  or  gurgle  on  reduction. 

(3)  Varix  of  the  femoral  vein  also  resembles  this  hernia,  inasmuch 
as  it  dilates  somewhat  on  coughing,  and  diminishes  when  the  patient 
lies  down;  but  then,  if  pressure  be  made  below  Poupart's  ligament,  the 
swelling  quickly  reappears,  although  it  must  be  evident  that  under  such 
circumstances  a  hernia  could  not  come  down. 

(4)  Enlarged  glands  and  other  solid  and  tense  tumours  in  the  region 
of  the  saphenous  opening  may  in  most  cases  be  recognised  by  their 
physical  character,  course,  and  causes ;  but  an  omental  hernia  may  be 
irreducible,  without  impulse,  and  the  patient  may  state  that  it  has  never 
gone  away  since  he  first  noticed  it.  In  such  a  case,  if  symptoms  of 
strangulation  occur,  operate  ;  for,  though  the  tumour  may  prove  to  be 
an  enlarged  gland,  yet  there  may  be  a  small  knuckle  of  gut  strangulated 
behind  it. 

(5)  Lastly,  the  possibility  of  there  being  a  strangulated  obturator 
hernia  behind  the  femoral  hernia  should  not  be  lost  sight  of. 

Treatment. — (1)  The  reducible  femoral  hernia  should  be  supported 
by  a  truss,  the  pad  of  which  should  tell  against  th^  hollow  which  lies 
just  inferior  and  external  to  the  spinous  process  of  the  pubes.  This 
hernia  is  very  seldom  thus  cured  radically;  only  a  few  cases  are 
recorded. 

(2)  The  irreducible  kind  may  be  supported  by  a  truss  with  a  hollow 
pad  ;  or,  if  it  be  omental,  the  pressure  of  a  common  pad  may  be  borne.  But 
a  patient  thus  treated  is  in  constant  danger  of  strangulation  from  slipping 
down  of  gut  beneath  the  truss  (p.  627),  and  removal  of  omentum  and  sac 
should  be  advised  to  enable  the  instrument  to  act  effectively. 

(3)  When  strangulated,  femoral  hernia  gives  rise  to  much  more  severe 
symptoms  than  inguinal,  because  of  the  denser  and  more  unyielding- 
nature  of  the  parts  which  surround  the  neck  of  the  sac,  and  more  often 
comes  to  operation.  In  performing  taxis,  the  patient  should  be  placed 
with  the  hip  joints  well  bent,  and  the  leg  of  the  affected  side  rolled  in- 
wards, and  crossed  over  the  other.  The  tumour,  when  large,  should  first 
•be  drawn  downwards  and  inwards,  from  the  front  of  Poupart's  ligament, 
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and  then  be  compressed  in  a  direction  backwards  and  upwards.  If  the 
taxis  under  chloroform  does  not  succeed,  herniotomy  should  at  once 
be  done. 

Internal  herniotomy. — The  parts  being  shaven  and  aseptic,  and 
the  surgeon's  great  object — next  to  freeing  the  bowel — being  to  keep  the 
wound  sweet,  a  vertical  3-inch  cut,  beginning  a  little  above  Poupart's 
ligament,  is  made  through  the  skin  over  the  outer  part  of  the  swelling. 
The  skin  is  drawn  inwards,  and  the  fascial  layers  divided  one  by  one  over 
the  mid-line  of  the  swelling  down  to  the  sac.  This  is  recognised  and 
opened  as  usual  (p.  621).  The  seat  of  stricture  has  been  very  variously 
stated.  The  deep  crural  arch  (a  band  of  fibres  crossing  the  front  of  the 
femoral  sheath  behind  Poupart's  ligament)  and  the  neck  of  the  sac 
seem  to  be  decidedly  the  most  frequent  seats  ;  but  some  surgeons  regard 
Gimbernat's  ligament  and  the  edge  of  the  falciform  process  as  frequent. 
Whichever  of  these  structures  may  form  the  constricting  band,  an  in- 
cision upwards  and  imvards  will  divide  it  without  endangering  any 
normal  vessel ;  it  should  be  as  limited  as  possible.  The  hernia  being 
reduced  the  wound  should  be  drained,  sewn  up,  and  dressed  antisepti- 
cally  ;  it  is  well  to  seal  the  edge  towards  the  groin  with  collodion. 

In  rare  cases  (1  in  80  operations,  Lawrence)  the  obturator  artery, 
rising  from  the  epigastric,  runs  above,  and  then  internal  to,  the  crural 
ring,  and  is,  therefore,  in  danger  of  division.  This  accident  is  best 
avoided  by  a  limited  deep  cut,  made  by  pressure  on  the  blade  rather 
than  by  to-and-fro  movements.  Should  it,  however,  happen,  the  sur- 
geon's choice  will  be  between — pressure  by  means  of  pad  and  bandage 
or  hands,  and  securing  the  vessel.  The  latter  may  be  attempted  by 
acupressure,  clamp-forceps,  compression  by  a  suture  passed  round  it  and 
through  the  abdominal  wall,  or  by  ligature,  if  the  bleeding  point  can  be 
felt  or  exposed,  after  such  enlargement  of  the  wound  as  is  possible, 
without  dividing  Poupart's  ligament.  These  methods  and  pressure  fail- 
ing, the  best  plan  is  that  followed  by  an  Austrian  surgeon  :  expose  the 
bleeding  point  by  Cooper's  operation  for  ligature  of  the  ext.  iliac  (q.  v.), 
and  tie  the  vessel.  A.  E.  Barker  found  the  recorded  results  of  pressure 
and  of  securing  the  bleeding  point  to  be  about  the  same ;  but  it  is  probable 
that  the  more  severe  cases  fell  into  the  latter  category. 

The  spermatic  vessels  or  femoral  vein  can  scarcely  be  regarded  as  in 
danger,  unless  very  free  or  misdirected  cuts  are  made. 

External  herniotomy,  when  thought  desirable,  can  be  performed 
more  readily  in  femoral  than  in  inguinal  hernia  ;  for  it  is  easy  to  expose 
the  neck  of  the  sac  through  a  vertical  cut,  and  after  drawing  it  well 
down  to  insinuate  the  finger-tip  or  a  director,  and  then  a  bistoury,  beneath 
the  junction  of  the  falciform  process,  Gimbernat's  and  Poupart's  liga- 
ments. Should  the  stricture  not  thus  be  relieved,  the  fibres  of  the 
deep  crural  arch  may  be  exposed,  by  drawing  more  strongly  on  the  sac, 
and  similarly  divided.  If  reduction  be  still  impossible  the  sac  must  be 
opened. 

Radical  cure  of  femoral  hernia  has  not  been  largely  practised. 
Rarely  it  has  resulted  after  herniotomy,  but  as  a  rule  the  rupture  is  then 
larger  and  less  controllable  than  before.  Of  late  years  many  operators 
have  always  tied  the  neck  of,  and  removed  the  sac  after  such  operations, 
and  Banks  has  several  times  done  this  for  irreducible  omental  herniae, 
apparently  with  curative  effect.  Wood  practises  a  more  perfect  opera- 
tion, which  may  be  used  simply  for  radical  cure  or  as  a  sequel  to  her- 
niotomy. The  sac  is  exposed  by  a  vertical  cut  over  its  neck,  separated 
from  the  parts  around,  opened,  and  its  contents  dealt  with.  Wood 
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transfixes  the  neck  of  the  sac  and  ties  it  in  two  pieces,  but  this  does  not 
seem  so  good  as  drawing  the  sac  strongly  down,  tying  the  neck  as  high 
as  possible  with  stout  catgut,  cutting  off  the  sac,  and  allowing  the  stump 
to  retract.  Now  pass  Wood's  needle  deeply  through  the  pubic  portion  of 
the  fascia  lata — entering  it  one  inch  below  and  bringing  it  out  close  to 
the  pectineal  line — and  then  through  Poupart's  ligament,  upon  which  it 
should  take  a  good  hold  ;  thread  it  with  tendon  or  wire,  and  withdraw. 
Introduce  thus  2  or  3  sutures  between  the  femoral  vein  and  Gimbernat's 
ligament,  and  by  means  of  them  draw  Poupart's  ligament  into  close  con- 
tact with  the  fascia  over  the  pectineus.  The  femoral  vein  must  be  pro- 
tected from  the  needle  by  a  finger  or  spatula.  The  wound  usually  heals 
by  first  intention. 

The  Umbilical,  Ventral,  and  other  remaining  species  of  Hernia. 

Umbilical  hernia  (exomphalos) . — This  leaves  the  abdomen  at  the 
navel.  It  is  most  commonly  observed  a  few  weeks  after  birth,  after  the 
separation  of  the  cord,  and  is  due  to  some  weakness  of  the  umbilical 
scar,  or  to  violent  straining  or  flatulent  distension  of  the  abdomen,  causing 
a  normal  scar  to  yield.  It  may,  however,  be  present  at  birth,  a  larger  or 
smaller  portion  of  the  intestine  occupying  the  base  of  the  cord,  which  is 
greatly  distended  and  even  transparent.  Hey  (loc.  cit.  p.  232)  gives  3 
cases  of  this  sort,  and  in  one  the  sac  burst  during  delivery.  Umbilical 
hernia  is  not  uncommon  also  in  women  who  have  been  frequently  preg- 
nant. It  is  rare  in  males  and  youths  and  young  adults  of  both  sexes. 
In  many  apparently  umbilical  herniae  of  adults,  the  hernial  aperture  is 
a  little  on  one  side  of  the  umbilicus  (para-umbilical),  some  vascular  hole 
in  the  tendon  having  been  opened  up  by  the  growth  in  them  of  pellets 
of  fat  or  by  the  effect  of  abdominal  distension. 

This  hernia  in  adults  may  reach  a  huge  size,  may  be  of  irregular 
lobulated  form — perhaps  divided  into  two  distinct  masses  and  protruding- 
through  two  apertures  close  together — and  when  of  any  standing,  is 
usually  irreducible.  The  coverings  are  skin,  superficial  fascia,  stretched 
umbilical  sear-tissue  and  peritoneum — all  very  thin  and  usually  insepa- 
rably blended  over  much  of  the  sac.  The  skin  of  large  herniae  is  often 
ulcerating  from  the  irritation  to  which  it  is  exposed,  or  may  be  con- 
verted into  white  or  pigmented  scar-tissue.  Naturally,  the  tumour  hangs 
down,  and  intertrigo  is  common  in  the  fold  between  the  rupture  and 
the  belly-wall.  The  hernial  aperture  in  the  linen  alba  is  very  sharp, 
firm,  and  thin.  The  contents  are  usually  omentum,  transverse  colon, 
and  some  small  gut;  intrasaccular  adhesions  are  very  common,  and 
thick  omentum  often  conceals  bowel.  Strangulation  is  most  likely  to 
occur  from  pressure  against  the  lower  edge  of  the  ring,  and  demands 
early  relief ;  not  infrequently  it  is  due  to  some  intrasaccular  band  or 
hernia. 

Treatment. — The  truly  congenital  form  should  be  treated  immedi- 
ately by  reduction  of  the  contents  and  ligature  of  the  sac,  with  a  flat 
ligature,  as  near  as  possible  to  the  navel;  the  scar  must  be  supported  as 
in  other  forms.  In  infants  the  best  treatment  consists  in  wearing  a 
round  flat  disc  of  sheet-lead  or  a  penny  covered  with  adhesive  plaster 
with  the  sticky  side  out.  It  is  well  to  have  two  such  plates  and  body- 
bandages,  with  a  bit  of  elastic  let  in  to  keep  them  tight.  The  child 
should  be  washed  and  dried  whilst  wearing  one  plate  and  bandage,  which 
should  then  be  carefully  changed.  These  hernias  are  almost  always 
cured  by  contraction  of  the  circular  opening. 

t  t  2 
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Reducible  herniae  in  adults  should  be  similarly  treated,  but  there  is  no 
prospect  of  cure. 

Wood  has  successfully  employed  the  truss,  shown  in  Fig.  229,  which 
is  made  of  india-rubber,  and  worn  under  a  broad  elastic  body  belt,  held  in 

place  by  shoulder-straps  if 
necessary.  The  ring  exer- 
cises pressure  upon  the 
margins  of  the  opening, 
whilst  the  sheet  of  india- 
rubber  prevents  prolapse. 

Irreducible  hernia  must 
be  'controlled    by  hollow 

Fig.  229,-Wood's  pad  for  umbilical  hernia.        P^3'  which  should  be  adap- 
ted to  raise  and  to  prevent 

pressing  down  of  the  swelling. 

Strangulated  umbilical  hernia  may  be  treated  by  taxis  or  herniotomy ; 
and,  remembering  the  sharpness  of  the  umbilical  opening,  we  should 
resort  to  the  latter  early.  In  employing  taxis,  raise  the  sac  well,  place 
the  fundus  in  the  hollow  of  one  palm  and  knead  the  neck  gently  whilst 
employing  pressure  on  the  whole  rupture. 

Herniotomy. — The  incision  is  best  made  in  the  mid-line  above,  but 
any  spot  may  be  chosen  to  meet  a  special  indication.  An  external 
operation  has  sometimes  been  successful,  the  tendinous  edge  outside  the 
sac  being  divided  ;  but  it  often  fails  to  relieve  the  strangulation.  For- 
merly operation  in  large  herniae  of  this  kind  was  very  fatal ;  now  anti- 
septics have  changed  the  prospect.  It  is  usually  best,  therefore,  to  open 
the  sac.  Much  caution  is  necessary  until  this  is  accomplished,  as  the 
coverings  are  very  thin  and  often  adherent  to  the  contents. 

Radical  cure  of  umbilical  herniae. — In  four  small  reducible 
cases  Wood  has  performed  a  subcutaneous  lacing-up  of  the  ring  with 
wire,  protecting  the  point  of  the  needle  in  the  abdomen  with  his  finger 
upon  which  he  invaginated  the  sac  and  its  coverings.  After  closure  of 
the  neck,  the  sac,  which  projects  as  a  vertical  ridge,  may  be  cut  off. 
Tendon  might  be  used  instead  of  wire. 

Banks,  Barker,  Lucas,  and  others  have  operated  upon  large  irre- 
ducible cases  by  the  open  method;  and  others,  again,  have  added  a 
radical  cure  to  the  operation  of  herniotomy.  In  a  case  of  this  kind  I 
removed  9  oz.  of  omentum,  freed  a  widely  adherent  transverse  colon, 
cut  away  most  of  the  sac  and  its  coverings,  stripped  up  and  sewed 
together  the  peritoneum  from  near  the  edge  of  the  opening,  drew  the 
tendinous  margins  together  by  five  sutures,  and  closed  and  drained  the 
skin-wound.  The  patient  left  hospital  with  a  belt ;  she  had  no  sign  of 
hernia,  and  the  cure  has  lasted  six  months.  During  the  separation  of 
adhesions,  &c,  the  opening  into  the  abdomen  should  be  plugged  with  a 
sponge. 

Ventral  hernia  is  that  which  protrudes  through  the  linea  alba, 
through  a  linea  semilunaris,  or  through  any  other  part  of  the  abdo- 
minal parietes,  save  those  which  are  the  ordinary  seats  of  hernia.  It 
may  be  congenital,  or  due  to  distension  of  the  abdomen,  causing,  espe- 
cially, separation  of  the  recti,  or  it  may  be  a  consequence  of  wounds  or 
bruises.  It  must  be  treated  in  all  respects  like  umbilical  hernia. 
Strangulation  is  rare,  but  if  it  is  necessary  to  operate,  care  must  be  taken 
to  avoid  in  any  deep  cut  the  epigastric  and  other  arteries  of  the  abdo- 
minal wall. 

An  omental  hernia  sometimes  forms  in  the  linea  alba  and  is  scarcely 
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distinguishable  from  the  so-called  hernie  graisseuse,  in  which  subperi- 
toneal fat  grows  through  an  aperture  in  the  same  line.  Either  may  be 
reducible,  but  both  are  usually  irreducible. 

Obturator  or  thyroid  hernia  protrudes  through  the  aperture  at 
the  upper  external  angle  of  the  thyroid  foramen,  which  normally  gives 
exit  to  the  obturator  artery  and  nerve,  and  is  closed  by  loose  connective 
tissue.  The  hernial  sac  is  never  of  large  size,  and  lies  between  the 
obturator  ext.  and  the  pectineus.  Its  relation  to  the  obturator  vessels 
and  nerve  is  inconstant ;  usually  these  lie  behind  and  outside. 

This  hernia  is  not  very  uncommon  after  fifty,  being  apparently  con- 
nected with  senile  loss  of  fat ;  it  is  much  more  frequent  in  women  than 
in  men.  Among  73  recorded  cases  65  were  women,  8  men  (Pimbet, 
quoted  from  Erichsen).  Most  of  the  cases  have  been  discovered  post 
mortem,  the  small  size  and  depth  of  the  hernia  preventing  it  from 
attracting  attention  during  life.  Hiiter,  however,  claims  to  have  recog- 
nised 3  cases,  and  to  have  successfully  treated  them  by  trusses.  The 
diagnosis  of  this  hernia  when  strangulated  was  rightly  made  in  17  of 
26  cases  collected  by  Thiele;  but  it  has  been  overlooked  more  often 
than  these  figures  show,  and  has  led  to  laparotomy  for  intestinal  ob- 
struction (Hilton,1  Coulson,2  Godlee3),  or  it  has  been  taken  for  a  femoral 
hernia. 

The  symptoms  are  :  Slight,  ill-defined,  more  or  less  tender,  swelling 
at  the  inner  side  of  the  thigh,  below  and  inside  the  ordinary  seat  of 
femoral  hernia,  and  having  no  neck  traceable  to  the  saphenous  opening  ; 
pain  down  the  inner  side  of  the  thigh,  and  perhaps  leg,  along  the  course 
of  the  obturator  nerve  (11  in  26  cases) ;  and  pain  on  moving  the  hip, 
especially  on  rotating  it  strongly  out.  All  or  any  of  these  symptoms 
may  be  absent.  In  4  of  6  cases  in  which  it  was  followed,  Eoser's  sug- 
gestion to  examine  by  vagina  led  to  a  correct  diagnosis  (Thiele). 

Taxis  or  pressure  over  the  swelling,  combined  with  traction  through 
the  vaginal  wall,  has  been  successful  in  a  few  cases.  In  13  cases  col- 
lected by  Erichsen  herniotomy  led  to  recovery  in  4,  to  death  in  9.  We 
know  of  no  success  recorded  after  reduction  by  laparotomy :  the  cases 
have  usually  been  attacked  too  late. 

In  a  case  in  which  there  were  symptoms  of  strangulation,  slight  ful- 
ness in  the  triangular  space  at  the  upper  part  of  the  right  thigh  as 
compared  with  the  left,  and  a  distinct  hardness  in  the  neighbourhood  of 
the  femoral  vessels,  behind  the  saphenous  opening,  Obre  (Banking,  vol. 
xiv.)  made  a  vertical  incision  and  exposed  the  saphenous  opening.  No 
hernial  sac  was  found,  but  something  hard  could  be  felt  lying  deep,  so 
the  dissection  was  continued  through  the  fascia  lata,  and  the  pectineus 
divided  transversely  for  an  inch  and  a  half,  when  a  hernial  sac  was 
exposed,  and  rose  up  into  the  wound  to  the  size  of  a  pigeon's  egg. 
The  finger  was  passed  down  to  the  obturator  opening,  the  sac  opened, 
and  found  to  contain  small  intestine ;  the  edge  of  the  aperture  was  then 
divided  (in  doing  which  the  saphena  vein  was  wounded,  and  was  tied), 
and  the  intestine  returned.  The  patient  recovered.  The  stricture  may 
most  safely  be  divided  down  and  in. 

Perineal  hernia  descends  between  the  bladder  and  rectum,  forcing 
its  way  through  the  pelvic  fascia  and  levator  ani,  and  forms  a  tumour  in 
the  perineum. 

Vaginal  and  rectal  hernise  project  into  and  block  up  the  vagina 
or  rectum,  instead  of  descending  to  the  perinseum. 

1  Med.  Chir.  Trans.,  vol.  xxxi.  p.  323.  2  Lancet,  1863,  vol.  i.  p.  303. 

3  Univ.  Coll.  Hosp.  Rep.,  1884,  p.  204. 
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Pudendal  hernia  descends  between  the  vagina  and  ramus  of  the 
ischium,  and  forms  a  tumour  in  one  of  the  labia.  It  is  to  be  distin- 
guished from  an  inguinal  hernia  which  has  descended  into  the  labium 
by  the  absence  of  swelling  at  the  abdominal  rings.  The  four  hernias 
last  mentioned  must  be  replaced  by  pressure  with  the  fingers,  and  be 
kept  up,  if  possible,  by  pads  made  to  bear  against  the  perinseum,  or  by 
caoutchouc  pessaries  worn  in  the  vagina  or  rectum. 

Ischiatic  hernia  protrudes  through  the  sciatic  notch.  This  is 
exceedingly  rare,  and  the  tumour  is  of  necessity  small.  If  discovered  to 
exist  during  life,  the  rupture  must  be  returned  and  supported  by  proper 
apparatus  ;  and  if  strangulated,  the  stricture  must  be  divided  by  opera- 
tion through  a  large  wound  clearly  exposing  the  notch  and  vessels. 

Diaphragmatic  hernia  is  either  a  result  of  congenital  deficiency 
(Balfour,  'Edin.  Med.  Journ.,'  April  1869),  of  slow  dilatation  of  a  weak 
spot  in  the  diaphragm,  of  violent  falls  on  the  abdomen,  or  of  muscular 
efforts  capable  of  lacerating  the  diaphragm  and  driving  some  of  the 
bowels  into  the  thorax ;  it  may  result  also  from  punctured  or  gunshot 
wounds  of  the  diaphragm.  Guthrie,  in  his  '  Commentaries  '  (6th  edit.,  p. 
505),  predicted  the  possibility  of  diaphragmatic  hernia  from  bullet-wound, 
and  suggested  laparotomy  for  its  reduction.  He  informed  the  author 
(Jan.  1856)  that  he  had  received  from  the  Crimea  an  account  of  a  case  in 
which  most  of  the  stomach  and  duodenum  protruded  through  a  wound 
in  the  diaphragm  caused  by  a  Minie  ball.  A  similar  case  is  described  in 
Williamson's  '  Military  Surgery  '  (p.  91). 

These  hernias  rarely  have  a  sac;  the  acquired  or  traumatic  never 
have.  Naturally  they  occur  most  often  on  the  left  side,  as  the  liver 
blocks  the  way  on  the  right.  The  stomach,  transverse  colon,  omentum, 
and  spleen  are  the  most  usual  contents.  Congenital  hernias  are  often  so 
large  that  they  lead  to  speedy  death  by  compression  of  the  thoracic 
viscera.    Strangulation  is  rare — 18  times  in  120  cases  (Duchaussoy). 

When  strangulated,  such  a  hernia  causes  the  usual  symptoms  of 
intestinal  obstruction;  under  ordinary  circumstances  dyspepsia,  vague 
pains,  dyspnoea,  signs  of  pneumothorax  with  displacement  of  the  heart 
to  the  right,  and  perhaps  occasional  constipation  and  vomiting,  will  pro- 
bably be  the  symptoms.  Immediately  after  an  accident,  the  diagnosis 
would  surely  be  pneumothorax ;  but  persistence  of  the  above  symptoms 
would  justify  a  strong  suspicion  of  the  nature  of  the  case,  and  led  Konig 
(Lehrbuch,  vol.  ii.  p.  353)  to  a  right  diagnosis. 

Treatment. — If  a  diagnosis  of  strangulated  diaphragmatic  hernia 
is  arrived  at,  a  small  opening  should  be  made  in  the  mid-line  of  the 
epigastrium,  two  fingers  introduced,  and  the  viscera  withdrawn  from  the 
thorax.    It  might  be  possible  to  lace  up  the  aperture. 

lumbar  hernia  presents  above  the  iliac  crest,  between  the  margins 
of  the  latissimus  and  ext.  oblique ;  abscess  also  may  point  here,  but 
gurgling  in  the  bowel  marks  the  difference. 


CHAPTER  XLI. 

INTESTINAL  OBSTRUCTION. 

The  symptoms  of  ordinary  strangulated  hernia,  which  we  have  jus 
considered,  are  those  of  intestinal  obstruction  ;  yet  strangulated  external 
hernia  is  not  included  under  the  above  heading  as  employed  clinically. 


INTESTINAL  OBSTRUCTION  I  ITS  CAUSES 
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The  term  in  its  clinical  sense  implies  mechanical  obstruction  of  the 
bowels  whilst  they  are  within  the  abdomen. 

The  causes  of  intestinal  obstruction  are  very  numerous,  and  it 
is  very  important  that  we  should  understand  the  pathological  conditions 
which  we  may  be  called  upon  to  treat.  All  will  find  a  place  in  the  fol- 
lowing pathological  classification : — - 

(1)  Strangulation  by  bands  or  through  apertures.  (2)  Volvulus. 
(3)  Intussusception.  (4)  Strangulation  by  adhesions  and  by  shrinking 
mesentery — results,  other  than  '  bands,'  of  peritonitis.  (5)  Compression 
of  the  bowel  by  tumours,  &c,  external  to  it.  (6)  Stricture  of  the  bowel, 
simple  or  malignant.  (7)  Obstruction  by  new  growths  filling  the  lumen. 
(8)  Obstruction  by  foreign  bodies,  gall-stones,  enteroliths  or  impacted 
faeces. 

(1)  Strangulation  by  1  bands.' — Strictly  speaking,  a  4  band  '  is  a 
fibrous  cord,  usually  of  small  diameter  inch  and  less),  formed  by  the 
stretching  of  a  peritoneal  adhesion  and  moulding  of  it  by  movements  of 
the  intestine  into  a  rounded  form.  Such  bands  may  be  quite  short  and 
broad,  or  many  inches  long,  and  are  frequently  single,  whence  the  name 
solitary  band  (Gay).  They  may  form  without  stretching,  between  fixed 
points,  as  the  sides  of  the  pelvis.  Many  other  structures  act  similarly 
and  are  included  under  this  heading. 

Omental  cords  are  formed  by  adhesion  of  the  omentum  to  some  point 
which  is  the  seat  of  local  peritonitis  ;  usually  this  is  found  in  the  sac  of 
some  hernia,  especially  in  the  left  femoral  or  the  umbilical  of  adults. 
Then  the  dragging  and  rolling  movements  of  the  intestines  shape  the 
omentum  or  the  adherent  portion  of  it  into  a  cord  which  widens  out 
towards  the  transverse  colon,  and  is  generally  a  good  deal  thicker  and 
longer  than  the  solitary  band.  There  may  be  more  than  one  such 
cord. 

Meckel's  diverticulum  is  the  persistent  remains  of  the  vitelline  duct 
which  led  during  fcetal  life  from  the  umbilical  vesicle  through  the  navel 
into  the  intestine.  It  almost  invariably  joins  the  ileum  not  higher  than 
3  feet  from  the  valve,  and. looks  like  a  piece  of  normal  gut  attached  at 
right  angles  to  its  side.  It  is  usually  1-4  inches  long  and  free  in  the 
abdomen,  somewhat  narrower  than  the  ileum  whence  it  springs,  and,  if 
anything,  narrower  at  its  free  extremity.  Barely  it  is  attached  to  the 
umbilicus  and  opens  on  the  surface.  More  commonly  it  ends  as,  or  is  re- 
presented by,  a  solid  cord  (obliterated  omphalo-mesaraic  vessels)  which 
may  be  attached  at  the  navel,  or,  breaking  away  from  this  spot,  may 
float  free,  or,  as  is  more  usual,  acquire  a  fresn  attachment.  The 
ordinary  diverticulum  may  also  do  so  if  it  come  in  contact  with  an 
inflamed  patch. 

The  secondary  adhesion,  according  to  Treves,  is  far  most  commonly 
to  the  mesentery,  then  to  a  spot  near  the  navel,  and  then  to  the  small  gut. 
The  free  end  of  a  diverticle  sometimes  becomes  distended  into  an 
ampulla  (Fig.  230)— of  much  importance  in  '  knotting.' 

The  last  form  of  cord  is  yielded  by  the  abnormal  attachment  of  the 
free  end  of  some  normal  structures  such  as  the  vermiform  appendix  or 
Fallopian  tube,  or  by  the  fixation  of  a  coil  of  small  gut  so  as  to  stretch 
the  mesentery  into  a  band  beneath  which  another  coil  may  pass. 

Modes  of  strangulation  by  bands. — Most  commonly  the  bowel  passes 
beneath  the  band  in  quantity  sufficient  to  stretch  it  more  or  less  tightly, 
the  firm  structures  of  the  posterior  wall  of  the  abdomen  or  the  mesentery 
usually  forming  the  floor  of  the  strangulating  arch.  But  long  loose  cords 
may  form  a  simple  noose  (Fig.  233)  through  which  a  coil  of  gut  may  pass 
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and  become  snared  and  strangulated,  or  a  more  or  less  complicated  knot 
may  be  formed  around  the  base  of  a  coil.  For  a  free  diverticulum  to 
form  a  knot  it  must  be  of  good  length  and  have  a  clubbed  extremity  to 
prevent  the  end  from  slipping  out  through  the  tightening  noose  ;  under 
these  conditions  it  may  thread  itself  round  a  coil  of  gut.  Strangulation 


Figs.  230-235.— Figs.  230-232,  simple  and  complicated  knots  formed  by  a  free  diverti- 
culum with  ampullary  end ;  233,  a  simple  noose  formed  by  a  long  cord ;  234  and 
235,  more  complicated  'knots  '  by  cords  (Treyes). 

by  snaring  and  knotting  is  much  less  common  than  strangulation  beneath 
a  band ;  it  is  predisposed  to  whenever  a  coil  of  gut  is  fixed  in  the  form 
of  a  horseshoe  (Fig.  231),  by  shrinking  lymph  or  mesentery,  so  that  a 
neck  is  prepared  to  receive  the  noose. 

The  following  modes  are  all  rare  :  Strangulation  by  falling  over  a 
band,  the  weight  of  the  dependent  coil  causing  its  occlusion  on  the  line 
and  acute  obstruction.  Bands  of  all  kinds  attached  to  intestine  may, 
when  drawn  upon,  cause  obstruction  by  acute  kinking  of  the  gut  at  their 
point  of  attachment.  Diverticula  attached  to  the  navel  and  solitary 
bands  to  the  ileum  (of  which  the  mesentery  is  short)  are  usually  found 
in  these  cases.  Often  the  viscus,  to  which  the  end  of  the  band  remote 
from  the  intestine  adhered,  has  moved  away,  as  when  an  ovarian  cyst  has 
been  tapped,  an  abscess  emptied,  or  a  gravid  uterus  has  contracted* 
Acute  obstruction  is  the  result.  Lastly,  as  Treves  (loc.  cit.  *p.  129) 
shows  reasons  for  believing,  the  chronic  traction  of  an  adherent  diverti- 
culum may  lead  to  stricture  of  the  bowel  just  at  or  above  its  point  of 
attachment. 

Boivel  may  pass  through  normal  and  abnormal  openings  in  peritoneal 
folds  and  become  strangulated.  Thus  small  gut  has  several  times  been 
found  in  the  small  bag  of  the  peritoneum,  having  entered  through  the 
foramen  of  Winslow.  Treitz  has  pointed  out  that  retroperitoneal  hemice- 
tend  to  form  especially  at  three  points,  where  more  or  less  marked  fossae 
or  depressions  of  the  peritoneal  surface  are  present  with  greater  or  less 
frequency  ;  taking  these  fossa?  as  starting-points,  the  bowel  occasionally 
pushes  out  a  sac  of  peritoneum  behind  the  membrane  on  the  posterior 
wall.  A  fold  containing  the  upper  end  of  the  inf.  mesenteric  vein  often 
gives  rise  to  the  duodenojejunal  fossa,  looking  downwards,  just  to  the 
left  of  the  duodeno-jejunal  junction  ;  the  hernia  may  contain  only  a  coil 
of  jejunum,  or  the  whole  gut  may  lie  in  a  thin  sac  behind  the  perito- 
neum. The  subccecal  fossa,  on  the  median  side  of  the  caecum  and 
limited  above  by  a  fold  running  from  the  promontory  to  the  caecum,  and 
the  intersigmoid,  between  the  left  ureter,  the  superior  haemorrhoidal  vein 
and  the  spermatic  vessels,  may  likewise  give  origin  to  herniaa  of  small 
gut ;  and  Biesiadecki  has  described  a  subfascial  iliac  hernia  due  to 
atrophy  of  a  patch  of  the  iliac  fascia  and  protrusion  through  it  of 
peritoneum.  All  these  are  very  rare,  and  strangulation  of  them 
exceedingly  so — the  subcascal  and  intersigmoid  being  most  often  nipped. 


volvulus:  sigmoid  and  cjecal 


649 


Abnormal  apertures  may  occur  in  all  the  mesenteries  and  omenta, 
but  are  very  rare  except  in  the  mesentery  of  the  ileum,  near  the  intestine, 
and  in  the  great  omentum.  They  may  be  either  congenital  or  due  to 
injury.    Apertures  in  wide  inflammatory  bands  are  not  very  uncommon. 

In  all  the  above  cases  the  lower  ileum  is  the  intestine  usually 
involved  ;  the  large  gut  rarely  is.  The  symptoms  are  typically  those  of 
acute  obstruction,  except  in  the  case  of  stricture  from  traction. 

(2)  In  volvulus,  a  coil  of  intestine  may  (very  rarely,  and  only  in  the 
colon)  twist  about  its  own  axis,  or  at  right  angles  to  its- long  axis,  or 
two  coils  of  intestine  may  twist  round  each  other,  so  as  to  cause  ob- 
struction.   Of  these  displacements  by  far  the  commonest  is  the  second. 

The  sigmoid  flexure,  the  caecum  and  ascending  colon,  and  the  small 
intestine  are  liable  to  volvulus,  that  first  named  being  much  the  most 
frequently  affected. 

The  conditions  necessary  to  permit  a  twist  of  a  coil  of  intestine  at 
right  angles  to  its  long  axis  are  (1)  that  its  mesentery  be  long,  and  (2) 
that  the  ends  of  the  coil  be  close  together,  so  as  to  form  a  well-marked 
neck.  The  width  of  the  base  of  the  mesentery  or  of  any  part  of  the 
mesentery  is  practically  constant,  but  it  can  increase  much  in  depth  and 
in  the  length  of  its  intestinal  border.  Lengthening  of  the  intestine  there- 
fore ensures  its  attachment  to  the  spine  by  a  relatively  narrow  pedicle. 
Kiittner  states  that  volvulus  is  specially  common  in  Eussia,  and  has 
shown  that  the  small  gut  of  Eussians,  is,  on  an  average,  7  or  8  feet  longer 
than  that  of  Germans,  a  fact  which  he  connects  with  the  more  vege- 
tarian diet  of  the  former.  A  lax  abdomen,  such  as  exists  in  some  old 
people  and  multiparous  women,  is  thought  to  favour  volvulus. 

The  natural  arrangement  of  the  sigmoid  flexure  approximates  to  that 
required  for  volvulus ;  the  ends  of  this  piece  of  bowel  may  be  close 
together  congenitally,  or  they  may  be  dragged  together  by  a  shrinking 
mesentery  or  adhesions ;  but  prolonged  distension  with  faeces  is  regarded 
as  commonly  causing  both  lengthening  of  its  meso-colon  and  approxi- 
mation of  its  ends.  When  this  condition  is  reached  some  unwonted 
peristalsis— perhaps  coupled  with  overloading  of  the  upper  half  of 
the  flexure,  violent  effort,  or  blow  upon  the  abdomen — permits  or 
causes  the  rotation  upon  the  pedicle  to  take  place.  The  coil  may 
move  through  180°,  360°,  or  even  two  or  three  complete  circles ; 
and  it  seems  obvious  that  in  the  latter  cases  the  involved  coil  must  be 
passive.  The  result  is  closure  of  the  ends  of  the  loop  where  they  cross, 
obstruction  to  the  passage  of  fasces  and  to  the  circulation,  increasing- 
congestion,  serous  and  haemorrhagie  transudation  into  the  peritoneum 
between  the  coats  of  the  bowel  and  into  its  cavity,  and  distension  of  the 
coil  with  gas,  sometimes  so  enormous  that  the  flexure  touches  the  liver, 
drives  up  the  diaphragm  and  shows  numerous  rents  in  its  peritoneal  and 
muscular  coats.  Patches  of  gangrene  may  form,  but  perforation  is 
uncommon.  Peritonitis  spreading  from  the  volvulus  occurs  early  and 
almost  constantly.  The  symptoms  are  most  acute.  When  untwisted 
post-mortem,  the  bowel  often  springs  back  into  its  abnormal  position ;  i 
remains  untwisted  when  the  gas  is  let  out,  but  often  recurs  if  the  coil  i 
refilled. 

A  sigmoid  flexure  with  a  narrow  pedicle  may  intertwine  with  a  simi- 
larly arranged  coil  of  the  lower  ileum  and  cause  acute  obstruction. 

The  ccecum  and  ascending  colon  can  form  a  loop  or  become  inter- 
twined with  a  coil  of  small  gut  or  twist  upon  their  own  long  axis  only 
when  their  mesentery  is  unusually  long.  As  a  rule  there  is  also  some 
congenital  malposition  of  the  caecum  in  these  cases  which  are  all  more 
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or  less  rare.  I  have  recently  seen  a  volvulus  through  180°  of  the  eseeum 
and  lower  ileum,  carrying  the  former  into  the  umbilical  region.  There 
was  an  ascending  mesocolon.    No  symptoms  had  been  caused. 

Any  part  of  the  small  gut,  especially  the  lower  ileum,  may,  when 
suitably  prepared,  twist  about  its  transverse  axis.  This  may  be  caused 
by  adhesions,  shrinking  of  the  mesentery,  or  presence  for  any  time  in  a 
hernial  sac.  The  occurrence  of  volvulus  is  one  cause  of  persistence  of 
symptoms  after  a  reduction  of  a  strangulated  hernia,  and  volvulus  of  a  coil 
which  has  passed  through  an  aperture  or  beneath  a  band  may  form, 
causing  strangulation  which  otherwise  might  not  have  occurred.  The 
whole  small  gut  may  rotate  when  the  attachment  of  the  mesentery  is 
very  limited.  The  symptoms  vary  greatly  in  intensity.  Intertwining  of 
coils  of  small  gut  is  very  rare. 

(3)  Intussusception  is,  on  account  of  its  frequency,  one  of  the 
most  important  causes  of  intestinal  obstruction.  In  it  a  piece  of  bowel 
becomes  invaginated  into  that  with  which  it  is  continuous,  either  below 
or  above  ;  but  the  descending  form  is  infinitely  more  common  than  the 
ascending  or  retrograde.    An  intussusception  (Fig.  236)  consists  of  3 


Fig.  236— Ileocolic  or  ileocecal  intussusception.  A  large  coil  of  small 
intestines  and  the  caput  coli  are  engulfed  within  the  ascending  colon. 
The  vermiform  appendage  projects,  and  through  an  aperture,  made 
artificially,  the  black  and  gangrenous  intestine  is  seen  strangled  within 
the  ascending  colon.   (Drawn  by  Dr.  Westmacott.) 

layers :  an  outer  sheath  or  intussuscipiens,  an  inner  or  entering  layer, 
forming,  together  with  the  middle,  returning  or  connecting  layer,  the 
intussusceptum.  An  intussusception  increases  by  continued  infolding 
of  the  sheath  at  the  upper  angle  or  neck,  and  the  lower  angle  or  apex  is 
constantly  formed  by  the  same  piece  of  intestine  that  was  first  invagi- 
nated, almost  the  sole  exception  being  in  the  ileocolic  variety,  which 
commences  by  prolapse  of  the  ileum  through  the  ileocecal  valve  ;  in 
this  the  bowel  forming  the  apex  changes  until  prolapse  ceases.  The 
mesentery  or  mesocolon  lies  between  the  inner  and  middle  layers  and 
often  causes  by  its  traction  marked  curving  of  the  intussusceptum,  and 
more  or  less  of  the  sheath ;  this  curvature  may,  however,  be  absent.  It 
is  remarkable  with  what  ease  the  mesentery  seems  to  enter  the  colon  in 
cases  of  extensive  ileocecal  invagination. 

Treves  states  that  double  intussusceptions  are  not  uncommon,  one 
invagination  causing  fresh  infolding  of  the  sheath  so  that  it  consists  of 
5  layers  ;  triple  intussusceptions  with  7  layers  are  rare. 
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Any  part  of  the  bowel  may  be  involved — the  duodenum  very  rarely, 
however.  In  100  cases,  Leiehtenstern  ('  Ziemssen's  Cyclopaedia,'  vol.  vii.) 
states  that  about  44  would  be  ileocecal,  30  enteric,  18  colic  or  rectal, 
and  8  ileocolic,  terms  which  almost  explain  themselves.  In  the  ileo- 
cecal variety  the  ileocecal  valve  forms  the  apex  of  the  invagination, 
which  may  be  so  extensive  that  the  valve  protrudes  from  the  anus  and 
the  orifice  of  the  vermiform  appendix  may  be  seen ;  it  is  the  usual  form 
in  children.  In  the  ileocolic  form,  the  ileum  prolapses  through  the 
valve  and  forms  the  apex ;  later  the  csecum  becomes  enfolded.  The 
enteric  invaginations  are  usually  limited  to  a  few  inches,  and  are  most 
common  in  adults. 

As  a  rule  there  is  but  one  intussusception ;  one  causing  obstruction 
may  be  associated  with  slight  secondary  ones,  but  Treves  has  been  un- 
able to  find  two  coexisting  obstructive  invaginations. 

It  is  necessary  to  distinguish,  from  the  clinical  intussusceptions  above 
described,  certain  others  which  form  in  the  death-agony  or  post  mortem. 
These  occur  chiefly  in  children,  and  especially  in  such  as  have  died  of 
brain  disease  ;  with  few  exceptions  they  affect  the  small  gut  only,  are 
short,  easily  reducible,  cause  no  vascular  or  other  morbid  changes  in  the 
bowel,  are  often  multiple  and  not  uncommonly  ascending. 

Mode  of  production  and  causes. — The  experiments  of  Nothnagel 
('  Beitr.  z.  Physiol,  u.  Path.  d.  Darmes,'  p.  42,  1884)  quoted  by  Treves 
seem  to  show  very  clearly  that  intussusception  may  result  from  either 
irregular  contraction  or  paralysis  of  a  segment  of  intestine.  By  faradi- 
sation Nothnagel  produced  an  extreme  ring-like  contraction  of  a  short 
segment  of  a  rabbit's  intestine.  Above,  the  contraction  may  end 
abruptly  or  gradually,  and,  in  the  former  case,  a  slight  and  temporary 
ascending  invagination,  having  no  tendency  to  increase,  forms  by 
sliding  of  the  bowel  above  over  the  contracted  portion.  Below,  the 
contraction  ends  suddenly,  and  here  a  true  descending  invagination 
forms  by  the  drawing  up  of  the  bowel  below  over  the  contracted  portion, 
and  increases  entirely  at  the  expense  of  the  sheath,  as  was  demonstrated 
by  marking  spots  upon  the  bowel.  These  invaginations  persisted  for  a 
time,  but  disappeared  as  the  contraction  of  the  bowel  passed  off  ;  they 
were  at  once  undone  by  stimulation  of  the  bowel  below  the  invagination, 
whilst  stimulation  above  had  no  effect  and  stimulation  of  the  sheath 
rendered  the  invagination  more  rigid.  This  form  is  the  invaginatio 
spasmodica.  The  occurrence  of  an  invaginatio  paralytica,  also  was 
demonstrated  as  follows  :  a  segment  of  bowel  was  paralysed  by  crushing ; 
stimulation  of  the  bowel  above  this  caused  merely  the  usual  ascending 
contraction,  but  below  it  caused  a  typical  descending  invagination. 

In  these  cases  the  contracted  or  paralysed  gut  seemed  to  act  as  a  fixed 
point  whence  the  longitudinal  fibres  of  the  bowel  could  act  and  draw  the 
normal  over  the  abnormal  segment ;  for  the  action  of  the  longitudinal  fibres 
extends  over  the  line  of  meeting  of  the  paralysed  or  contracted  and  un- 
contracted  transverse  fibres.  Once  started,  increase  is  apparently  due 
to  peristalsis  of  the  sheath  excited  by  the  presence  in  it  of  the  invagi- 
nated  mass. 

The  results  of  intussusception  are  :  (1)  More  or  less  obstruction  of 
the  lumen  of  the  bowel ;  and  (2)  More  or  less  obstruction  to  the  circulation, 
which  induces  greater  or  less  swelling  of  the  intussusceptum,  increased 
I  obstruction  of  the  lumen  of  the  bowel,  and  frequently  more  or  less 
i  gangrene.  Exudation  occurs  upon  either  surface,  that  upon  the  peri- 
toneal aspect  leading  to  the  formation  of  fibrinous  adhesions,  whilst  that 
into  the  bowel  is  usually  bloody  and  mucous.    It  is  obvious  that  the 
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relative  size  of  the  invaginated  bowel  and  its  sheath,  and  the  mobility 
of  the  part  affected,  will  be  all -important  in  such  a  process  as  the  above. 
The  tighter  the  fit,  the  greater  the  interference  with  the  circulation,  the 
more  likely  is  gangrene,  the  more  severe  the  impression  upon  the  nervous 
system,  the  more  sudden  and  absolute  the  obstruction,  the  more  intense 
the  symptoms.  Naturally,  invaginations  of  the  small  gut  are  usually 
more  acute  than  ileo-caecal  or  colic,  in  which  the  symptoms  may  be  very 
slight,  and,  on  the  whole,  intussusceptions  become  less  severe  and  more 
chronic  after  20.  The  more  mobile  the  part,  the  longer  the  invagination. 

Irreducibility  may  be  met  with  early  from  swelling  of  the  intussus- 
ceptum ;  adhesions  between  its  serous  layers  are  very  variable,  being 
often  found  in  acute  cases  and  absent  in  chronic,  and  vice  versa ;  on  the 
whole  they  are  more  common  in  chronic  cases,  and  offer  little  resistance 
to  reduction  during  the  first  4  or  5  days  of  acute. 

Gangrene,  though  very  fatal,  ranks  as  a  mode  of  natural  cure  with 
spontaneous  resolution  of  the  invagination.  The  cure  depends  upon  the 
existence  of  stout  adhesions  at  the  neck  of  the  invagination  before  the 
sloughing  intussusceptum  is  cast  off  in  mass  or  in  shreds.  Before  this 
end  is  reached,  however,  the  patient  is  very  likely  to  die  of  collapse, 
faecal  abscess  and  peritonitis,  haemorrhage  or  septic  poisoning  of  some 
kind.  It  is  usually  taught  that  a  severe  stricture  is  likely  to  result  from 
the  casting  off  of  the  intussusceptum ;  but  this  is  certainly  far  from 
common.  Leichtenstern  found  the  general  mortality  of  557  cases  to  be 
73  per  cent. ;  but  of  149  cases,  in  which  the  intussusceptum  separated, 
only  41  per  cent. 

The  exciting  cause  of  intussusception  is  doubtful  in  the  majority  of 
cases,  the  displacement  occurring  during  apparently  perfect  health ; 
acute  or  chronic  intestinal  catarrh,  a  mass  of  undigested  food  in  the 
intestine,  a  blow  on  the  abdomen,  a  general  shock  such  as  that  given  to 
a  child  when  it  is  '  jumped,'  and  the  presence  of  a  polypoid  growth 
which  has  been  seized  by  the  bowel  below  and  passed  down  by  peristalsis 
dragging  its  point  of  origin  after  it,  have  apparently  been  causes.  In 
a  very  extraordinary  case  (ileocaecal)  of  C.  Heath's  ('  Univ.  Coll. 
Hosp.  Kep.,'  1881,  p.  27)  the  ileocaecal  valve  was  the  seat  of  a  large 
epithelioma. 

Intussusception  is  decidedly  more  common  in  males  than  in  females 
up  to  35,  when  the  relation  is  reversed.  More  than  50  per  cent  of  the 
cases  occur  before  10  years,  and  about  25  per  cent  during  the  first  year 
(Treves).  The  symptoms  may  be  extremely  acute,  causing  death  in 
collapse  within  24  hours ;  or  they  may  last  many  months,  sometimes 
intermitting  completely,  and  ultimately  causing  death  by  marasmus. 
Acute  cases  (less  than  7  days)  and  subacute  (7  to  30  days)  are  com- 
mon, the  latter  being  the  most  likely  to  recover  by  sloughing. 

(4)  Traction  and  compression  by  adhesions  other  than  bands. 
Peritonitis  leaves  many  marks  of  its  presence  other  than  those  which 
have  received  the  special  name  of  bands,  and  which  may  cause  intestinal 
obstruction.  They  may  be  classed  together  under  the  heading  of  '  ad- 
hesions.' 

There  are  a  number  of  cases  which  Treves  speaks  of  as  bending  of 
the  bowel.  In  consequence  of  inflammation  of  a  patch  of  its  own 
serous  coat,  or  of  inflammation  of  a  surface  of  peritoneum  with  which 
it  is  in  contact,  a  piece  of  bowel — sometimes  very  limited,  sometimes 
many  inches  long— becomes  fixed  in  a  more  or  less  bent  position  to  the 
abdominal  parietes  or  even  to  the  comparatively  fixed  viscera.  Long 
periods  may  elapse  before  symptoms  supervene.    Then  suddenly  acute 


COMPRESSION  BY  TUMOURS.  STRICTURE 


653 


kinking  of  the  adherent  gut  (usually  large)  is  caused  by  its  over  disten- 
sion, or  by  displacement  of  the  viscus  to  which  it  is  fixed  ;  or,  usually 
in  the  small  gut,  a  little  peritonitis  completely  abolishes  peristalsis, 
which  is  always  much  impaired  in  the  adherent  segment,  even 
though  only  the  convexity  of  the  bowel  is  affected,  and  symptoms  of 
acute  obstruction  arise  though  the  gut  is  patent ;  lastly,  when  much 
bowel  is  adherent  in  a  straight  line,  in  a  bent  position,  or  so  as  to  form 
a  letter  N  or  M,  the  limbs  perhaps  being  adherent  all  along,  there  is 
always  much  mechanical  obstruction,  evidenced  by  the  usual  clinical 
signs  and  hypertrophy  of  the  bowel  above,  and  complete  obstruction 
may  be  induced  by  a  purgative,  indigestible  meal  and  other  means.  The 
symptoms  are  subacute  or  chronic.  Cases  of  this  kind  are  rare  and 
much  commoner  in  women  than  in  men,  being  due,  as  Treves  shows, 
especially  to  pelvic  peritonitis,  hernia  (especially  femoral),  omental 
cancer  and  gall-stones— all  most  common  in  women. 

In  other  cases  the  affected  bowel  is  not  fixed,  but  intestine  is  matted 
together  in  various  ways.  Thus,  inflammation  of  a  herniated  coil  over 
an  ulcer  tending  to  perforate  or  a  caseous  gland  may  cause  the  formation 
of  a  loop  of  intestine  of  which  the  limbs  may  be  adherent  only  at  their 
extremities  (open  loop)  or  throughout  (closed  loop).  The  former  acts 
chiefly  as  a  predisponent  to  obstruction,  for  it  is  the  condition  which 
favours  volvulus  or  snaring  by  a  band. 

But  the  more  acute  kinking  at  the  bend  of  the  closed  loop  must 
cause  considerable  impediment  to  the  passage  of  bowel  contents,  and 
this  usually  culminates  in  obstruction.  The  limb  nearest  the  stomach 
becomes  more  and  more  dilated  until  the  descending  limb  seems  to  leave 
its  side  and  may  even  be  compressed  by  it ;  the  communicating  orifice 
is  much  narrowed,  and  any  sudden  dilatation  of  the  upper  limb  may 
bring  about  the  impending  obstruction.  The  symptoms  are  those  of 
stricture  of  the  small  gut. 

In  other  cases  the  matting  of  bowel  by  band-like  or  membranous 
adhesions  may  involve  several  coils,  or  the  whole  intestine  in  cases  of 
tubercular  or  other  form  of  chronic  peritonitis.  The  intestine  is  then 
bent  and  compressed  in  all  manner  of  ways,  and  chronic  obstruction 
with  its  usual  antecedent  symptoms  may  result.  I  have,  however,  seen 
a  case  of  tubercular  peritonitis,  in  an  oldish  man,  cause  acute  obstruc- 
tion, for  which  laparotomy  was  performed,  and  other  similar  cases  are 
recorded. 

Bands  of  contracting  lymph  around  a  short  piece  of  bowel  may 
cause  stricture  of  it.  This  is  most  common  at  the  hepatic  and  splenic 
flexures,  where  Leichtenstern  thinks  that  the  peritonitis  is  often  excited 
by  faecal  impaction.  It  is  rare  in  the  small  gut  and  apparently  always 
1  either  secondary  to  ulcer  of  the  mucosa  or  complicated  by  some  adhesion 
and  perhaps  bending. 

Sometimes  chronic  pertionitis,  especially  from  tabes,  leads  to  such 
shrinking  of  the  mesentery  that  it  drags  back  the  intestine  against  the 
spine.  A  similar  cirrhosis  and  contraction  may  result  from  mechanical 
congestion  and  in  chronic  Bright's  disease.  In  all  these  cases  last  men- 
tioned the  symptoms  are  those  of  stricture  of  the  small  gut. 

(5)  Compression  of  the  bowel  by  tumours,  abscesses,  or  cysts 
j  external  to  it,  or  by  the  gravid  or  displaced  uterus  or  an  extra-uterine 
I  foetation,  may  cause  obstruction  which  is  acute  when  due  to  sudden 
|  displacement  on  to  the  gut  of  the  compressing  mass,  chronic  when  due 
to  such  compression  as  a  rapidly  enlarging  kidney  might  exercise  upon 
the  colon. 
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(6)  Stricture  of  the  bowel,  due  to  morbid  changes  in  its  coats,  is 
of  two  kinds,  (a)  simple  and  (b)  malignant.  The  large  bowel  is  affected  by 
both  varieties  much  more  commonly  than  the  small,  and  the  rectum  is 
the  part  which  suffers  most  frequently.  Many  of  the  changes  both  of 
small  and  large  gut,  due  to  adhesions  above  detailed,  must  clinically  be 
regarded  as  strictures. 

(a)  Simple  stricture  is  due  to  the  healing  of  some  non-malignant 
ulcer  and  consequent  scar-contraction,  the  effect  of  the  latter  upon  the 
lumen  of  the  bowel  being  proportionate  to  the  size  of  the  ulcer  and  to 
the  direction  of  its  long  diameter — transverse  or  longitudinal.  There 
are  many  forms  of  simple  ulcer  of  the  intestine,  but  it  is  usually 
extremely  difficult  or  impossible  to  decide  to  which  a  stricture  is  due. 
We  already  know  that  ulceration  may  be  due  to  mechanical  injury,  such 
as  strangulation  by  any  sharp  band,  chronic  invagination,  or  acute 
leading  to  gangrene  and  separation  of  the  part ;  Treves  believes  he  has 
found  2  cases  due  to  a  blow  and  a  cartwheel  over  the  abdomen  respec- 
tively, and  one  perhaps  to  the  passage  of  gall-stones.  Stercoral  ulcers, 
oval  and  running  transversely  round  the  gut,  are  common  in  the  caecum, 
hepatic  and  splenic  flexures  and  other  parts  of  the  colon  above  an 
obstruction,  and  probably  often  lead  to  stricture.  Stricture  from  typhoid 
ulcers  is  extremely  rare,  and  tubercular  ulcers,  which  are  usually 
transverse,  rarely  heal ;  in  either  case  the  lower  ileum  and  region  of  the 
valve  of  Bauhin  is  most  likely  to  be  affected.  The  chronic  ulcer  of  the 
duodenum,  which  owns  the  same  pathology  as  the  chronic  ulcer  of  the 
stomach,  and  is  far  more  common  in  men  than  in  women,  may,  it  is  said, 
cause  stricture.  Chronic  catarrh  frequently  causes  follicular  ulcers; 
stricture?  Submucous  gummata  may  break  down  at  any  point, 
especially  the  lower  ileum.  Dysentery  destroys  the  mucosa  on  con- 
siderable, perhaps  very  extensive,  tracts  of  large  bowel  starting  from 
the  anus ;  and  recovery  often  leads  to  stricture  of  the  rectum  or  sigmoid 
flexure,  and  less  often  of  higher  points.  The  scar  is  so  thick  and 
irregular  that  Treves  thinks  cases  of  recovery  from  dysentery  are  some- 
times mistaken  for  cancer.  On  the  whole,  stercoral  and  dysenteric 
ulcers  must  be  looked  upon  as  the  chief  causes  of  simple  stricture  above 
the  rectum. 

(b)  Malignant  stricture  of  the  bowel  is,  practically,  always  due  to  colum- 
nar epithelioma,  which  occurs  in  just  the  same  form  and  undergoes  the 
same  secondary  changes  as  in  the  rectum  (q.v.).  It  is  very  rare  in  the  small 
gut,  but,  on  the  whole,  increases  in  frequency  from  above  down ;  the 
ileocecal  valve,  hepatic  and  splenic  flexures,  and  especially  the  junction 
of  sigmoid  and  rectum,  are  its  favourite  seats.  The  growth  is  usually 
annular,  and,  compared  with  the  thick  and  wide  rings  seen  in  the 
rectum,  often  very  limited,  sometimes  appearing  to  the  naked  eye  as  a 
band  of  scar -tissue.  Less  often,  free  ulceration  postpones  stricture  and 
may  lead  to  gangrene  or  perforation  of  the  peritoneum  or  some  other 
organ  or  surface  to  which  adhesion  has  previously  occurred.  Affection 
of  lymphatic  glands  is  frequent,  though  somewhat  late,  and  large  masses 
not  uncommonly  form  in  the  liver  ;  generalisation  is  unusual. 

(7)  Uew  growths  of  the  intestine  other  than  epithelioma  do  occur, 
e.g.  the  mucous  polypus,  fibroma,  lipoma,  lymphoma,  myoma,  and 
adenoma.  These  are  usually  of  small  size  and  tend  to  become  pedun- 
culated ;  some  of  them  are  often  multiple.  As  already  noted,  they  are 
an  occasional  cause  of  invagination.  When  large  they  may  themselves 
block  the  lumen  of  the  gut  and  induce  symptoms  of  more  or  less  chronic 
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obstruction.  Sarcoma  may  extend  round  the  bowel  and  cause  stricture. 
All  these  tumours,  except  the  mucous  polypi  and  fibrous  warts,  are 
rare,  lipoma  and  myoma  very  rare. 

(8)  Foreign  bodies  of  all  kinds  have  been  swallowed  internally  by 
accident,  or  during  sleep.  Lunatics  and  hysterical  women  often  swallow 
the  oddest  things.  Fruit-stones,  coins,  false  teeth,  pins,  needles,  nails, 
hair,  cocoa-nut  fibre,  string,  bits  of  blanket,  and  clasp-knives,  are 
examples.  Marcet  ('  Med.  Chir.  Trans.,'  vol.  xii.  p.  52)  reported  the  case 
of  a  sailor  who,  during  10  years,  swallowed  37  clasp-knives,  and  passed 
many  of  them  per  anum.  Large  coins,  plates  bearing  many  teeth  and 
armed  with  hooks,  a  door-key,  and  a  small  flute  (Treves)  have  also  been 
passed  safely  through  the  intestine ;  but,  of  course,  the  large  and  more 
angular  a  body  is  the  more  likely  is  it  to  give  trouble.  Pins  and  needles 
when  swallowed  often  work  their  way  to  the  surface  of  the  body  at 
points  far  distant  from  the  bowel  and  either  escape  or  are  cut  out ; 
Marshall  ('  Med.  Chir.  Trans.,'  vol.  xxxv.  p.  65),  however,  has  seen  the 
duodenum  completely  blocked  by  a  pound  of  pins.  Hair,  string,  and 
such  materials  frequently  accumulate  in  the  stomach,  and  mixed  with 
food  and  mucus  are  rolled  by  its  movements  into  a  ball. 

Foreign  bodies  may  pass  per  anum  after  long  residence  in  the  canal 
without  doing  harm,  and  tend  to  linger,  especially  in  the  stomach  and 
caacum;  but  they  often  excite  ulceration  and  peritonitis,  ending  in 
stricture,  or  the  ulcer  may  perforate  the  peritoneum,  a  neighbouring 
viscus,  or  the  abdominal  wall,  and  the  body  may  escape  through  the 
fistula. 

Gall-stones  of  size  sufficient  to  cause  obstruction  may  enter  the 
intestine  through  a  fistula,  which  is  thought  soon  to  heal,  between  the 
gall-bladder  and  duodenum ;  when  stones  enter  the  transverse  colon 
they  rarely  if  ever  cause  obstruction.  Anything  which  has  passed  down 
the  bile-duct  almost  always,  but  not  always,  is  too  small  to  do  mischief. 
Stones  over  3  inches  round  have  been  passed,  but  anything  2  inches  in 
circumference  is  very  likely  to  become  impacted  near  the  juncture  of 
duodenum  and  jejunum  or  in  the  lower  ileum. 

Stones  cause  intense  enteritis  at  points  of  impaction,  and  general 
peritonitis  may  spread  thence. 

Calculi  (enteroliths)  sometimes  form  in  the  bowel,  and  consist  of 
either  mineral  phosphates  and  carbonates — when  they  are  hard  and 
firm;  of  fibrous  materials  that  have  been  swallowel  (hair,  oat-husks, 
cocoa-nut  and  other  vegetable  fibres) — when  they  are  felt-like  or  velvety  ; 
or  substances,  like  carbonate  of  magnesia,  which  have  been  taken  as 
medicine  in  large  amount — when  they  are  hard  but  friable.  These 
materials,  together  with  food  particles  and  mucus,  are  moulded  slowly 
by  the  bowel  into  a  hard  or  somewhat  spongy  mass  which  usually 
occupies  the  cascum  or  rectum.  The  symptoms  are  generally  long-con- 
tinued constipation,  dyspepsia,  and  wasting  ;  rarely,  acute  obstruction  is 
|  induced  by  the  impaction  of  a  mass  formed  in  the  stomach  or  a  diver- 
ticulum moving  on  and  becoming  impacted.  The  mass  can  usually  be 
felt  by  abdominal  or  rectal  touch. 

FcBcal  impaction. — In  cases  of  chronic  constipation  the  colon  be- 
I  comes  more  and  more  loaded  with  fasces  of  a  firm,  clayey  kind,  becoming 
drier  and  sometimes  forming  scybalous  masses  in  the  sigmoid  flexure 
and  the  rectum.  This  accumulation  results  chiefly  from  feeble  peri- 
stalsis— though  insufficient  secretion,  indigestible  food,  and  the  tak- 
|  ing  of  too  little  liquid  or  of  astringent  drinks,  have  their  share — and  it 
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naturally  occurs  most  often  and  earliest  at  points  of  difficulty,  viz.  the 
cascum,  the  flexures,  or  rectum.  At  these  points  a  faecal  tumour  can 
often  be  felt.  In  other  cases  the  accumulation  of  faeces  in  the  colon  is 
enormous,  and  distends  the  bowel  everywhere  to  a  diameter  of  6  or  8 
inches.  Stercoral  ulcers  (p.  654)  are  common  either  just  above  an  im- 
pacted mass  of  fasces  or  in  the  caecum ;  and  perforation,  especially  of 
the  caecum,  may  occur. 

Diagnosis. — There  is  perhaps  no  more  difficult  subject  in  the  whole 
range  of  surgery  than  the  diagnosis  of  intestinal  obstruction.  It  may 
be  considered  under  the  four  headings  :  1.  Is  the  patient  suffering  from 
intestinal  obstruction  ?  2.  Is  it  acute  or  chronic  ?  3.  What  is  the 
cause?    4.  In  what  part  of  the  bowel  is  the  obstruction  situate ? 

1.  Is  the  patient  suffering  from  intestinal  obstruction  ?  The  mere  re- 
cognition of  internal  mechanical  obstruction  is  sometimes  by  no  means 
easy :  as  Treves  says, '  How  many  and  diverse  are  the  morbid  conditions 
which  excite  simultaneously  the  great  symptoms  of  obstruction,  viz. 
pain,  vomiting,  and  constipation  !  '  The  most  important  of  these  are  the 
following : — 

Acute  peritonitis,  especially  perforative  or  arising  from  inflammation 
and  sloughing  of  the  vermiform  appendix.  Usually  before  perforation 
takes  place  there  have  been  symptoms  connected  with  the  stomach, 
intestine,  or  gall-bladder ;  or  there  has  been  a  painful,  tender  swelling 
in  the  right  iliac  region.  But  the  peritonitis  may  appear  suddenly 
during  perfect  health,  with  intense  pain  and  collapse,  and  these  are  the 
most  difficult  cases.  The  chief  points  of  contrast  between  the  symptoms 
of  acute  peritonitis  (p.  595),  and  of  acute  obstruction  (p.  658),  are  these  : 
Very  intense  collapse,  ending  fatally  in  24-48  hours,  is  more  likely  to  be 
due  to  perforation  than  to  strangulation.  Peritonitis  is  a  febrile  disease, 
the  temperature  rising  to  102°-4°  as  collapse  passes  off,  and  then  being 
remittent  with  a  maximum  of  about  102° ;  it  usually  falls  before  death. 
In  acute  obstruction  the  temperature  is  normal  or  subnormal,  but  this 
may  be  the  case  also  in  peritonitis.  In  peritonitis  the  pain  is  increased 
by  pressure,  tenderness  being  marked  and  universal,  and  colicky  exacer- 
bations cease  so  soon  as  the  inflammation  is  general ;  in  obstruction 
the  pain  is  often  relieved  by  pressure  and  exacerbations  occur.  The 
abdominal  walls  in  peritonitis  are  rigid  and  usually  retracted  at  first, 
then  uniformly  dilated,  and  there  are  no  visible  coils ;  in  obstruction 
the  walls  are  flaccid,  unless  peritonitis  supervenes,  meteorism  may  be 
slight  and  local,  and  coils  of  bowel  may  be  evident.  In  peritonitis  the 
patient  usually  assumes  that  position  which  most  relaxes  the  abdomen. 
Vomiting  is  very  variable  in  peritonitis,  and  is  on  the  whole  more  urgent 
and  much  more  commonly  faeculent  in  obstruction ;  but  in  volvulus  of 
the  sigmoid  and  acute  intussusception  this  symptom  is  not  prominent. 
The  forcible  escape  of  the  vomit,  without  obvious  effort,  '  as  if  it  were 
pumped  up,'  is  very  characteristic  of  peritonitis.  Constipation  may  not 
be  absolute  in  peritonitis,  and  when  the  pelvic  viscera  are  affected 
(puerperal  form)  there  may  be  diarrhoea ;  on  the  other  side,  diarrhoea 
is  usual  in  acute  intussusception,  but  in  the  great  majority  of  cases  the 
stools  are  mixed  with  blood.  Although  there  is  no  one  symptom  which 
is  constant  in,  or  diagnostic  of  acute  obstruction  or  peritonitis,  the  latter 
disease  can  generally  be  recognised  when  the  complex  of  symptoms  is 
carefully  considered.  But  the  diagnosis  of  peritonitis  does  not  show 
that  it  is  the  cause  of  the  obstruction,  for  peritonitis  often  supervenes 
upon  acute  strangulation  ;  here  we  must  trust  to  the  data  of  the  onset  of 
symptoms.    The  differential  diagnosis  between  acute  obstruction  and 
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peritonitis  of  the  kind  mentioned  is  much  less  important  now  than 
formerly,  for  if  a  patient  has  either,  almost  his  only  chance  lies  in 
laparotomy  and  direct  treatment  of  the  cause. 

Tubercular  peritonitis  at  its  onset  rarely  causes  the  symptoms  of 
acute  obstruction  (p.  658).  The  presence  of  fever,  oedema  at  the  navel, 
of  fluid"  in  the  abdomen,  diffuse  tenderness  or  a  mass  like  a  rolled-up 
omentum  ;  a  history  of  previous  illness  with  wasting,  and  perhaps  abdo- 
minal pain  and  diarrhoea,  or  manifestation  of  tubercle  elsewhere — e.g. 
lungs  or  testis — would  raise  the  suspicion  of  some  chronic  disease. 
But  when  these  symptoms  are  present  the  obstruction  is  usually  of  a 
chronic  kind  due  to  bending  or  matting.  Malignant  disease  of  the  peri- 
toneum may  act  similarly. 

The  most  frequent  of  all  mistakes  in  diagnosis  has  perhaps  been 
that  of  taking  intussusception  for  dysentery  or  intestinal  catarrh. 
Paroxysmal  abdominal  pain  and  diarrhoea  or  passage  of  bloody  mucus 
with  tenesmus  should  always  lead  to  a  careful  examination  of  the  abdo- 
men for  tumour  of  the  character  noted  at  p.  660. 

Pseudo -strangulation  is  the  name  given  to  cases  in  which  there 
are  symptoms  of  obstruction  but  no  mechanical  constriction  of  the 
bowel.  1.  More  or  less  of  the  bowel  is  paralysed  from  direct  injury, 
such  as  strangulation  or  temporary  impaction  of  a  foreign  body,  or 
from  inflammation  spreading  to  the  muscular  coat  from  either  the 
mucosa  or  serosa.  2.  Eeflex  paralysis  may  apparently  be  induced  by 
severe  irritation  of  nerves  more  or  less  directly ,  connected  with  the 
solar  plexus  :  hence  the  occurrence  of  symptoms  of  strangulated  hernia 
in  some  cases  of  inflamed  testis,  especially  retained,  of  acute  abscess  in 
the  abdominal  wall,  &c.  3.  Symptoms  of  obstruction  may  arise  from 
disease  of  the  central  nervous  system — especially  hysteria. 

Fagge  (p.  209)  records  a  case  of  internal  strangulation  admitted  to 
Guy's  during  an  epidemic  of  cholera  in  a  state  of  such  intense  collapse 
that  it  was  supposed  to  be  cholera  with  retention  of  stools  ;  and  similar 
cases  have  occurred  elsewhere.  The  severe  abdominal  pain  of  strangu- 
lation and  ultra-acute  intussusception  is  of  chief  importance  in  cases 
with  constipation  ;  whilst  in  longer  cases  with  diarrhoea,  the  4  rice- 
water  '  stools  and  vomit,  retracted  abdomen  and  cramps  of  the  limbs  in 
cholera,  are  distinctive. 

Other  diagnostic  errors  have  occurred  in  connection  with  meningitis 
(Fagge ;  the  obstruction  was  high  up,  the  abdomen  retracted,  and  the 
patient  delirious),  hepatic  and  renal  colic,  arsenical  poisoning  and  cer- 
tain cases  of  lead  poisoning. 

Diagnosis  of  tlae  cause  of  obstruction. — The  main  symptoms 
of  intestinal  obstruction  are  those  of  strangulated  hernia — pain,  shock, 
vomiting,  and  constipation;  and,  as  in  strangulated  hernia  (p.  614),. 
their  urgency  varies  according  as  the  obstruction  is  sudden  and  complete 
or  gradual  and  incomplete.  Hence  the  two  great  clinical  groups  of  acute 
and  chronic  intestinal  obstruction  have  been  formed.  If  certain  patho- 
logical conditions  always  caused  acute  whilst  others  always  gave  rise  to 
chronic  obstruction  the  first  step  towards  the  discovery  of  the  cause  of 
the  symptoms  would  be  easy  ;  but  conditions  which  usually  cause  acute 
obstruction  sometimes  give  rise  to  only  subacute  or  even  chronic  symp- 
toms, whilst  there  is  not  one  of  the  morbid  conditions  which  generally 
lead  to  chronic  obstruction  that  does  not  occasionally  cause  an  acute 
attack — the  first  sign  of  even  a  stricture  high  up  in  the  rectum  may  be 
such  an  illness.  It  is  much  more  common,  however,  in  cases  of  this 
class,  for  an  acute  attack  to  supervene  upon  symptoms  of  gradually 
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increasing  obstruction — a  portion  of  the  canal,  which  has  for  some  time 
been  much  narrowed  or  hampered  in  its  functions,  becoming  suddenly 
either  completely  occluded  or  placed  hors  de  combat,  and  this  sequence 
of  events  may  be  regarded  as  characteristic  of  an  important  subdivision 
of  the  class  of  chronic  obstructions. 

Accepting  the  above  classification  of  pathological  conditions  as 
being,  in  spite  of  its  defects,  the  best  for  clinical  purposes,  we  find  that 
acute  obstruction  generally  arises  from  :  (1)  Strangulation  by  bands  or 
through  apertures  ;  (2)  Volvulus  of  the  sigmoid  flexure ;  (3)  Foreign 
bodies — chiefly  gallstones,  rarely  bodies  swallowed  or  enteroliths  ;  and 
(4)  Acute  intussusception.  These  conditions  in  their  history,  and  the 
symptoms  to  which  they  give  rise,  differ  sufficiently  to  allow  of  more  or 
less  accurate  differential  diagnosis ;  but  there  are  several  other  com- 
paratively rare  conditions  which  are  usually  indistinguishable  by  either 
history  or  symptoms  from  certain  of  the  above.  Thus  under  (1)  must 
be  included  certain  cases  of  volvulus  of  the  small  gut  (p.  650)  and  all 
cases  of  sudden  compression  by  tumour  or  of  acute  kinking  of  the 
same  part ;  again,  volvulus  of  the  sigmoid  flexure  (2)  is  simulated  by 
volvulus  of  the  caecum  and  acute  bending  and  kinking  of  the  large  gut. 

The  signs  of  acute  obstruction  in  general  are  the  following  :  onset 
sudden ;  pain  severe  and  constant,  though  there  may  be  exacerbations, 
and  usually  referred  to  the  umbilical  region  ;  collapse  marked  ;  vomiting 
early,  frequent,  and  soon  offensive  or  stercoraceous,  and  the  quantity  of 
urine  is  diminished  in  proportion  as  the  collapse  and  vomiting  are 
severe ;  constipation  absolute  ;  meteorism  slight  or  very  great,  usually 
first  in  central  regions  ;  coils  of  gut  and  peristalsis  rarely  seen ;  average 
duration  one  week  or  less. 

Chronic  obstruction,  on  the  other  hand,  is  due  to  :  (1)  Stricture  of  the 
small  gut,  malignant  or  simple,  both  rare,  and  the  many  conditions  due 
to  adhesions  or  to  shrinking  of  the  mesentery  (p.  653)  which  cause  the 
symptoms  of  stricture.  (2)  Stricture  of  the  large  gut  (malignant  or 
simple),  which  becomes  increasingly  common  as  we  pass  down  the  colon, 
and  the  effects  of  adhesions,  which  are  less  frequently  felt  than  in  the 
small  bowel.  (3)  Faecal  impaction ;  and  (4)  chronic  intussusception. 
Symptoms  like  those  of  stricture  of  the  small  gut  are  produced  by  some 
volvuli  of  it,  by  rare  cases  of  gallstone  or  enterolith,  by  large  peduncu- 
lated new  growths,  by  some  gradually  increasing  tumours  outside  the 
bowel,  and  some  volvuli  of  the  caecum.  In  the  second  group  must  be 
included  also  cases  of  gradual  compression  by  tumour  and  most  cases 
of  enterolith. 

The  signs  of  chronic  obstruction  are  :  Onset  gradual,  i.e.  preceded 
by  a  longer  or  shorter  period,  during  which  there  has  been  increasing 
constipation,  and  not  uncommonly  there  is  a  history  of  prolonged 
attacks  of  constipation  with  colic  and  some  sickness,  or  of  constipation 
alternating  with  diarrhoea  ;  pain  not  severe  and  distinctly  intermittent, 
the  intermissions  being  shorter  the  more  complete  the  obstruction 
(Treves),  or  it  may  be  absent;  no  early  (reflex)  collapse;  vomiting 
occasional  and  bilious,  feculent  late,  if  at  all,  sometimes  provoked  only 
by  taking  food  or  medicine,  perhaps  not  appearing  for  days  or  even 
weeks  after  constipation  has  become  absolute,  and  then  long  intervals 
of  apparent  improvement,  free  from  vomiting,  may  occur ;  the  secretion 
of  urine  is  unaffected ;  constipation  is  usually  absolute,  but  in  the 
slightest  incarcerations,  scarcely  to  be  classed  with  the  cases  we  are  now 
considering,  a  small  stool  may  occasionally  pass  ;  meteorism  is  very 
marked  when,  as  is  often  the  case,  the  obstruction  is  below  the  splenic 
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flexure,  for  the  thin  abdominal  walls  yield  continuously,  though  perhaps 
slowly,  under  the  constant  pressure ;  outlines  and  movements  of  dis- 
tended coils  of  bowel  are  frequently  visible  through  the  abdominal  wall, 
because  their  muscular  coat  has  become  hypertrophied  above  an  obstruc- 
tion of  some  standing,  and  this  in  many  cases  has  led  also  to  some 
emaciation  and  thinning  of  the  belly  wall. 

Cases  in  which  acute  symptoms  supervene  upon  chronic  are  dis- 
tinguished from  the  truly  acute  by  the  slighter  intensity  of  the  pain, 
collapse,  and  other  symptoms;  frequently  by  the  presence  of  visible 
coils  and  peristalsis — physical  signs  of  an  old  standing  obstruction 
— and  by  a  history  pointing  in  the  same  direction.  These  cases  really 
belong  to  the  chronic  group. 

Mistakes  are  liable  to  arise  when  a  gradually  increasing  obstruction 
,gives  rise  to  no  symptoms  until  it  becomes  suddenly  occluded,  and 
intense  symptoms  forthwith  appear ;  when  in  a  case  of  strangulation  by 
band  or  through  an  aperture  there  is  a  history  of  previous  slighter  but 
similar  attacks,  or  when  in  gallstone  there  is  a  history  of  intestinal 
trouble  leading  more  or  less  rapidly  up  to  a  final  acute  attack ;  and 
such  a  coincidence  as  increasing  chronic  constipation  (say  from  seden- 
tary life)  and  strangulation  by  band  is  quite  possible.  Indeed  every 
step  of  the  diagnosis  bristles  with  difficulties. 

^Differential  diagnosis  of  the  main  causes  of  acute  ob- 
struction (the  symptoms  in  general  are  given  at  p.  658). — In  strangu- 
lation by  bands  or  through  apertures,  which  is  most  common  in  young 
adults,  and  rare  after  40,  there  is  very  often  a  history  of  previous 
peritonitis.  The  symptoms  are  typically  those  of  acute  obstruction, 
the  pain  being  often  exceedingly  severe,  and  vomiting  frequent  early  and 
soon  feculent ;  the  collapse  marked ;  meteorism  is  usually  slight  and 
central,  the  abdominal  walls  remaining  lax  until  peritonitis  sets  in,  as 
it  may  do  after  some  days,  when  tenderness  appears. 

Volvulus  of  the  sigmoid  flexure  is  much  commoner  in  men  than  in 
women,  is  rare  before  40,  and  is  usually  preceded  by  chronic  constipa- 
tion; pain  is  less  severe  than  in  the  foregoing,  may  be  intermittent  for  a 
time,  and  is  at  first  referred  to  the  umbilicus  ;  but  as  peritonitis  sets 
in  early,  the  region  of  the  sigmoid  flexure  becomes  both  painful  and 
tender,  and  the  abdominal  walls  get  rigid  ;  collapse  is  less  than  in 
strangulation  by  bands,  and  vomiting  is  later  in  onset,  irregular,  does 
not  as  a  rule  become  feculent,  and  is  by  no  meaL  s  a  marked  feature  ; 
meteorism  begins  early  in  the  left  iliac  and  hypogastric  regions,  spreads 
into  the  umbilical  and  epigastric  arese,  producing  at  this  stage  the  form 
of  belly  characteristic  of  obstruction  of  the  small  gut  low  down  (Treves), 
and  continues  to  increase  rapidly,  soon  becoming  very  great,  and  causing 
more  or  less  dyspnoea  ;  tenesmus  sometimes  occurs,  but  nothing  escapes 
per  anum. 

Acute  intussusception  is  rather  more  common  in  males,  and  the  great 
majority  of  the  cases  occurs  during  childhood,  especially  in  the  first 
year.  In  rare  cases  (ultra- acute),  almost  all  in  very  young  children, 
pain  and  collapse  prove  fatal  within  24  hours.  Usually  pain  is  not 
severe,  and  occurs  at  first  in  paroxysms  which  pass  more  or  less  quickly 
into  continuous  pain,  with  paroxysmal  exacerbations  ;  usually  it  is 
umbilical,  but  may  be  localised  to  the  invagination,  which  may  soon 
oecome  tender  from  peritonitis,  and  this  complication  will  cause  more 
or  less  rigidity  of  the  abdominal  wall,  followed  by  general  distension  : 
collapse  is  the  more  marked  the  younger  the  patient ;  vomiting  usually 
does  not  occur  early,  is  not  urgent,  and  does  not  become  feculent  till 
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late  ;  unless  peritonitis  sets  in,  meteorism  is  slight  and  central,  or 
absent.  But  the  characteristic  symptoms  of  intussusception  are 
tenesmus,  which  is  the  more  marked  the  nearer  the  invagination 
approaches  the  anus ;  the  passage  of  bloody  mucus ;  the  frequent 
escape  of  small  quantities  of  fasces,  absolute  constipation  being  excep- 
tional ;  the  discovery  of  a  tumour  on  palpation  of  the  abdomen  and 
often  of  a  mass  in  the  rectum  ;  sometimes  the  escape  per  anum  of  the 
intussusceptum  which  has  sloughed.  The  tumour  is  sausage-shaped, 
rarely  more  than  6  inches  long,  often  distinctly  curved,  resonant  or  sub- 
resonant  on  percussion,  most  commonly  found  in  the  hypogastric  and 
right  iliac  regions,  and  may  often  be  traced  thence  along  the  line  of 
the  transverse  colon ;  it  varies  much  in  distinctness  and  becomes 
especially  plain  during  an  attack  of  colic  :  manipulation  may  excite 
perceptible  peristalsis  in  it.  The  absence  of  a  tumour  should  not  be 
concluded  until  the  abdomen  has  been  explored  during  a  pain,  and 
under  chloroform  if  meteorism  or  rigidity  of  the  abdominal  wall  is 
present.  Fagge  and  Hutchinson  think  that  a  tumour  of  this  kind  may 
thus  always  be  discovered  unless  the  patient  be  very  fat ;  Treves  says 
that  it  has  been  discovered  in  less  than  half  the  cases.  It  may  be  simu- 
lated by  a  fsecal  mass,  an  omentum  matted  by  tubercular  inflammation 
or  some  less  common  intra-abdominal  mass.  As  to  the  rectal  mass  it 
is  best  described  as  '  like  a  large  os  uteri ; '  it  may  be  continuous  with  a 
left  iliac  swelling,  or  protrude  some  inches  from  the  anus,  when  it  must 
be  distinguished  from  prolapse  of  the  anus  or  rectum. 

As  before  pointed  out,  the  symptoms  of  intussusception  vary  ex- 
tremely in  intensity,  and  as  cases  occur,  especially  of  the  enteric  form, 
in  which  pain  is  very  severe,  collapse  great,  vomiting  frequent  and  soon 
feculent,  constipation  absolute,  and  tenesmus,  bloody  discharge  and  tumour 
are  absent,  it  is  obvious  that  their  differential  diagnosis  will  be  impossible. 

Obstruction  by  gallstone  is  four  times  as  common  in  women  as  in 
men  (Treves),  and  the  patients  are  almost  always  over  40.  There  may 
be  a  history  of  hepatic  colic,  of  passage  of  gallstones  per  anum,  or  of 
peritonitis  about  the  gall-bladder ;  but  more  often  there  is  none ;  when 
there  is  such  a  history,  symptoms  of  obstruction  may  not  occur  for  some 
weeks.  They  are  those  of  acute  obstruction,  but  vomiting  is  early  and 
specially  profuse,  and  pain  and  collapse  are  much  less  marked  than  in 
strangulation  by  band,  which  it  most  resembles ;  meteorism  is  slight, 
and,  in  rare  cases,  a  tumour  (the  stone)  has  been  felt — tender,  un- 
yielding, unvarying  in  consistence,  and  unaccompanied  by  tenesmus 
or  passage  of  blood.  Sometimes  the  passage  of  a  stone  down  the  gut 
may  be  traced  by  progress  of  pain  and  attacks  of  temporary  but  severe 
obstruction. 

Gallstones  causing  chronic  symptoms  can  scarcely  be  recognised, 
and  only  a  history  strongly  pointing  to  it  or  a  hard  tumour  would  lead  to 
the  suspicion  of  a  foreign  body  or  enterolith  causing  acute  obstruction. 

Differential  diagnosis  of  the  causes  of  chronic  obstruc- 
tion :  Stricture  of  the  small  grut. — This,  either  simple  or  malignant, 
is  rare,  but  it  expresses  best  the  kind  of  obstruction  characteristic  of  the 
group  given  at  p.  653,  of  which  compression  is  the  commonest  member. 
Simple  stricture  occurs  usually  from  25  to  35,  malignant  from  35  on- 
wards, but  is  uncommon  before  40  ;  the  latter  form  causes  on  the  whole 
more  rapid  emaciation  than  the  former,  and  in  it  a  tumour  can,  not 
infrequently,  be  felt.  A  history  of  some  kind  of  ulceration,  of  peritonitis, 
strangulated  hernia,  abdominal  tumour,  gallstone,  foreign  body,  or  rapid 
loss  of  flesh,  will  guide  us  with  some  probability  towards  the  nature  of  the 
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pathological  state ;  distinction  by  symptoms  and  physical  signs  is  usually 
impossible.  The  onset  is  gradual,  the  patient  suffers  from  attacks  of 
colic,  prostration,  nausea,  sickness,  and  constipation,  which  get  more 
frequent  and  severe,  while  he  loses  flesh  more  or  less  rapidly,  the  attacks 
may  appear  without  obvious  cause,  but  are  often  excited  by  food — espe- 
cially indigestible  ;  they  pass  off  after  a  time,  the  constipation  sometimes 
yielding  to  diarrhoea,  perhaps  after  the  administration  of  a  gentle  purge: 
but  in  a  severe  attack  even  this  will  make  matters  much  worse,  and  a 
strong  purgative  may  induce  complete  obstruction.  Ultimately  com- 
plete obstruction  supervenes :  constipation  is  absolute  ;  pain  constant 
with  attacks  of  colic,  relieved  by  pressure  ;  vomiting  not  severe,  becom- 
ing feculent  late ;  meteorism  slight ;  epigastric  and  central  peristalsis 
marked. 

Stricture  of  the  larg-e  gut. — The  differences  between  simple  and 
malignant  stricture  are  the  same  as  in  the  small  gut,  and  the  diagnosis 
of  the  variety  of  simple  stricture,  if  possible,  depends  upon  the  history. 
The  onset  and  course  are  similar  to  those  in  stricture  of  the  small  gut, 
but  in  the  occasional  and  final  attacks  all  the  symptoms  are  less  severe 
and  later.  Progressive  constipation  is  a  much  more  marked  feature,  and 
aperients  or  enemata  are  usually  required  to  procure  every  action ;  but 
diarrhoea  not  uncommonly  occurs,  being  excited  either  by  the  ulceration 
causing  a  simple  stricture  or  by  the  irritation  of  solid  faeces  retained 
above  an  obstruction.  Blood  is  not  uncommonly  passed,  especially  in 
malignant  cases  ;  tenesmus  is  frequent,  and  faeces  may  be  shaped  when 
the  rectum  is  the  seat  of  mischief ;  meteorism  becomes  increasingly 
marked  when  constipation  persists  and  the  abdomen  at  first  assumes 
the  broad  form  ;  peristalsis  is  marked,  and  may,  rarely,  obviously  cease 
at  the  stricture  ;  a  cancerous  tumour  is  frequently  felt  through  the 
abdomen,  and  examination  by  the  finger  or  hand  in  the  rectum  will 
reveal  an  obstruction  low  down. 

Feecal  impaction  is  most  frequent  in  women  as  a  result  of  seden- 
tary habits,  neglect,  or  an  hysterical  desire  to  excite  interest.  The  history 
is  costiveness  lasting  for  months  or  years,  together  with  the  dyspepsia, 
loss  of  appetite,  foul  tongue,  sallow  tint,  piles,  hypochondriasis,  and 
general  ill-health  characteristic  of  confined  bowels ;  aperients  and 
enemata  have  become  constant  necessities,  and  in  spite  of  them  the 
intervals  between  the  actions  of  the  bowels  have  lengthened  to  perhaps 
weeks  or  even  months.  The  surgeon  often  finds  a  iaecal  mass  at  some 
point  of  the  large  gut.  It  is  firm,  irregular,  movable  or  fixed  according 
to  the  connections  of  the  bowel  it  occupies,  neither  painful  nor  tender, 
sometimes  retains  an  impression  of  the  finger,  and  may  remain  at  the 
same  spot  perhaps  for  weeks  without  causing  absolute  obstruction  ;  it 
usually  disappears  under  enemata.  In  prolonged  attacks  the  abdomen 
swells,  there  is  more  or  less  colic,  eructation  and  nausea  increase  and 
finally  pass  into  vomiting.  An  enema  well  administered  will  probably 
relieve,  and  under  proper  treatment  the  patient  may  get  quite  well ;  or 
similar  attacks  may  recur,  and  ultimately,  though  very  rarely,  neither 
enemata  nor  purgatives  act,  the  symptoms  of  complete  obstruction  set 
in,  and  the  patient  dies  of  exhaustion,  perforation  of  an  ulcer,  or  slough- 
ing, or,  rarely,  rupture  of  the  bowel. 

Sudden  and  severe  symptoms  may  supervene  upon  the  above  at  any 
moment,  from  volvulus  of  the  sigmoid  flexure  (p.  659),  sudden  complete 
obstruction  of  a  narrow  passage,  development  of  peritonitis  over  a  fecal 
impaction,  or  paralytic  distension  of  a  segment  of  the  bowel. 

The  great  difficulty  in  these  cases  is  to  be  sure  that  the  faecal 
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accumulation  is  not  occurring  above  a  stricture  of  the  colon,  the  special 
signs  of  which  must  be  carefully  looked  for. 

Chronic  intussusception  is  that  form  which  lasts  from  one  to  many 
months.  It  is  more  common  in  males  than  females,  in  adults  than  chil- 
dren, and  is  usually  ileocecal,  rarely  enteric,  but  Goodhart  has  lately 
recorded  a  case  of  jejunal  invagination  lasting  20  months.  The  pre- 
vious history  shows  nothing  of  value.  The  onset  may  be  sudden,  the 
symptoms  soon  quieting  down,  but  it  is  usually  gradual.  The  course  is 
very  variable,  and  is  made  up  of  attacks  of  partial  or  complete  obstruc- 
tion alternating  with  intervals  of  absolute  or  relative  ease.  All  the 
symptoms  are  exceedingly  irregular :  there  may  be  much  or  little  pain 
or  vomiting,  but  usually  neither  is  severe,  and  vomiting  is  very  rarely 
stercoraceous ;  the  bowels  may  be  confined,  loose,  or,  rarely,  normal;  the 
motions  are  often  mixed  with  blood,  and  tenesmus  occurs  when  the 
lower  part  of  the  large  bowel  is  affected.  The  discovery  of  a  tumour 
(see  p.  660)  in  the  abdomen  or  rectum  is  of  chief  importance  and  is 
usually  possible :  it  is  rarely  tender.  Meteorism  varies  with  the  con- 
stipation and  is  rarely  marked  ;  colic  and  visible  peristalsis  occur. 

This  form  does  not  tend  to  cure  itself  by  sloughing  :  unless  relieved 
by  art  the  invagination  tends  to  increase  and  the  patient  dies  of 
exhaustion  or  peritonitis. 

Seat  of  obstruction. — It  is  most  important  for  purposes  of  treat- 
ment to  know :  (1)  Whether  the  obstruction  is  in  the  large  or  small  gut ; 
and  (2)  Whereabouts  it  may  be  in  either  of  these  segments. 

(1)  Small  or  large  gut  ?  This  question  resolves  itself  at  first  into 
that  of  acute  or  chronic  ?  (p.  658) — the  supervention  of  acute  upon  chronic 
symptoms  being  included  in  the  latter  class ;  for  acute  symptoms  are  gene- 
rally due  to  obstruction  in  the  small,  chronic  to  obstruction  in  the  large, 
gut.  In  dealing  with  acute  cases  we  must,  however,  remember  that  vol- 
vulus and  acute  kinking  of  the  large  gut  produce  symptoms  which  it  will 
tax  our  diagnostic  skill  to  distinguish  from  those  of  sudden  complete 
obstructions  in  the  small  gut. 

Again,  in  chronic  cases,  mild  and  late  symptoms  cannot  be  held  to  imply 
that  the  obstruction  is  in  the  large  gut,  though  a  priori  it  is  probably  so, 
structuring  of  the  large  gut  being  more  common  as  a  cause  of  obstruction 
than  stricturing  of  the  small.  As  the  treatment  differs  materially 
according  as  the  obstruction  is  in  the  small  or  large  gut,  we  must  en- 
deavour to  ascertain  this  fact  by  attention  to  the  points  noted  under  the 
differential  diagnosis  of  stricture  of  the  small  and  of  the  large  gut  (p.  661), 

(2)  Position  of  the  obstruction:  (a)  In  the  small  gut. — Sudden  obstruc- 
tion high  up  causes  early  and  profuse  bilious  vomiting  which  often  relieves 
temporarily  and  is  much  aggravated  by  food.  Meteorism  may  be  absent 
and  the  abdomen  hollow  ;  or  it  may  be  slight  and  epigastric.  Gradual 
obstruction  high  up  causes  symptoms  somewhat  like  those  of  stenosis  of 
the  pylorus,  including  dilatation  and  hypertrophy  of  the  stomach  and  gut 
above.  In  sudden  obstruction  low  down  vomiting  may  be  very  urgent, 
gives  little  relief,  is  less  affected  by  food,  and  becomes  feculent  early  r 
meteorism  is  epigastric,  umbilical,  and  hypogastric,  the  abdomen  appear- 
ing somewhat  '  pointed  '  in  the  region  of  the  navel.  This  appearance,, 
however,  is  simulated  by  distension  of  the  sigmoid  flexure  in  volvulus 
(Treves).  It  is  lost  more  or  less  quickly  by  lateral  extension,  and  in  many 
cases  of  obstruction  of  the  large  gut  low  down  it  is  impossible  to  say  that 
the  abdomen  is  broadly  distended,  though  it  may  not  be  typically  pointed. 
The  localising  value  of  meteorism  is  therefore  not  great.  In  chronic 
cases,  from  matting,  <Src,  meteorism  may  be  slight.    In  malignant  stric- 
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ture  a  tumour  may  be  felt.  Evidence  that  an  enema  has  reached  the 
coBCum  would  almost  certainly  indicate  that  the  colon  was  free. 

( b)  In  the  large  gut  the  seat  of  obstruction  may  be  revealed  by  (1) 
Fixed  pain  at  the  spot.  (2)  Cessation  here  of  obvious  peristalsis  (rare). 
(3)  Obvious  dilatation  of  the  colon  above  it,  especially  with  fax  in  chronic 
cases  ;  or,  without  this,  bulging  of  the  flanks  giving  a  broad  shape  to 
the  abdomen ;  or  bulging  upon  the  right  side  with  greater  resistance 
here  than  on  the  left  may  point  to  obstruction  at  or  below  the  hepatic 
flexure.  Fagge  cautions  against  mistaking  for  a  distended  transverse 
colon  a  segment  of  much  dilated  small  gut  crossing  the  epigastric  or 
umbilical  region ;  the  transverse  colon  when  distended  loops  down 
towards  the  symphysis.  If  any  part  of  the  colon  is  plainly  distended,  it 
is  a  valuable  sign,  but  absence  of  it  does  not  imply  that  the  obstruction 
is  in  the  small  gut.  (4)  Discovery  of  a  tumour  by  palpation  through  the 
abdominal  wall.  (5)  Discovery  of  a  stricture  by  examination  with  the 
finger  or  hand  introduced  into  the  rectum.  (6)  The  passage  of  a  long 
tube :  this  is  useless,  for  the  tube  hitches  in  folds  and  natural  bends,  and 
seems  to  indicate  a  stricture,  or  curls  upon  itself  below  an  obstruction 
and  seems  to  pass  far  beyond  it.  (7)  The  injection  of  measured 
quantities  of  fluid  per  anum,  the  rectum  being  said  to  hold  1  pint, 
the  sigmoid  flexure  2  pints  more,  and  so  on  (Brinton).  This  also  is  use- 
less, for  the  capacity  of  the  rectum  and  sigmoid  flexure  varies  greatly — 
the  rectum  alone  may  retain  3  pints  (Treves) ;  some  patients  soon  strain 
and  expel  the  fluid  ;  in  other  cases  fluid  may  actually  pass  through  the 
stricture  (Fagge).  (8)  By  auscultation  of  the  colon  during  the  adminis- 
tration of  an  enema  the  fluid  may  be  traced  along  the  bowel  even  to  the 
cascum.  It  is,  however,  difficult  to  localise  the  sounds,  which  are  heard 
everywhere,  and  some  of  the  objections  to  the  last  method  hold. 

The  examination  of  cases  of  suspected  intestinal  obstruc- 
tion must  be  most  systematically  conducted  according  to  the  order 
which  is  usual  in  the  investigation  of  abdominal  cases.  We  append  a 
plan  :  the  meaning  and  bearing  of  the  various  questions  will  be  evident 
to  any  one  who  has  read  the  foregoing  paragraphs. 

History — most  important ;  divided  into  '  history  of  the  attack  '  and 
'  previous  history.' 

History  of  the  attack :  Onset — exact  date,  sudden  or  gradual  ?  In- 
tensity of  collapse  ?  Fever  ?  Bigor  ?  Thirst  ?  Order  and  times  of 
appearance  of  symptoms.  Take  up  each  symptom  and  note  its  history 
from  day  to  day  in  acute,  from  week  to  week  in  chronic,  cases. 

Pain — time  of  onset,  character,  severity  and  original  situation, 
variations  in  intensity  and  position  since,  constant,  remittent  or  inter- 
mittent, and,  if  intermittent,  the  duration  of  the  painless  intervals. 

Tenderness  ?    Where  ? 

Vomiting — time  of  onset,  frequency,  with  or  without  exciting  cause,, 
'  pumping  '  ? 

Vomit — quantity  and  nature  of? 
Urine — quantity,  dysuria  ? 

State  of  bowels— absolute  constipation,  diarrhoea,  passage  of  flatusr 
blood,  and  mucus  ;  tenesmus  ? 

State  of  abdominal  walls — early  rigidity  and  retraction,  early  local- 
ised swelling  and  its  seat,  visible  coils  and  peristalsis  ? 

The  previous  history  may  give  some  clue  to  the  causation  of  the 
case,  to  the  pathological  condition  which  is  producing  the  symptoms. 
First  ascertain  the  state  of  the  bowels  for  some  time  previous  to  the 
attack — normal,  increasing  constipation,  constipation  alternating  with 
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diarrhoea,  or  attacks  of  obstruction,  perhaps  slighter  than,  but  still 
similar  to,  the  present — facts  which  would  indicate  that  the  obstruction 
is  of  a  chronic  nature  even  though  the  symptoms  of  the  present  attack 
be  intense.  Attention  will  be  drawn  to  almost  all  cases  of  rectal  stricture 
by  the  answers  to  the  above  questions. 

The  causes  of  intestinal  obstruction  of  which  the  patient  is  likely 
to  be  able  to  give  any  history  are :  The  swallowing  of  a  foreign  body  or 
bodies,  or  of  materials  likely  to  give  rise  to  an  enterolith ;  a  specially 
indigestible  meal ;  injury  to  the  abdomen,  including  any  operation 
(even  tapping)  upon  the  peritoneum ;  violent  effort  in  relation  to  the 
present  illness.  Peritonitis,  almost  always  localised  and  due — to  pelvic 
trouble  (in  women),  to  typhlitis  (chiefly  in  men),  to  tubercular  disease 
of  mesenteric  glands  (chiefly  in  childhood),  to  injury  of  the  peritoneum, 
and  especially  the  slight  or  grave  damage  which  is  often  inflicted  upon 
intestine  or  omentum  in  a  hernia.  The  existence,  past  or  present,  of  a 
hernia,  and  of  troubles  (especially  inflammation  or  strangulation)  con- 
nected with  it,  should  always  be  specially  inquired  for.  There  are  many 
other  causes  of  local  peritonitis,  such  as  the  various  ulcerations  of  the 
gastro-intestinal  tract  or  inflammations  of  other  viscera  ;  so  a  general 
question  with  regard  to  abdominal  and  intestinal  troubles  should  be 
put.  Hepatic  colic,  gastric  or  duodenal  ulcer,  typhoid,  dysentery  would 
then  be  mentioned.  The  patient  may  have  been  aware  of  the  presence 
of  an  abdominal  tumour,  and  under  this  heading  comes  the  pregnant 
uterus.  A  history  of  marked  wasting  may  lead  to  a  suspicion  of  malig- 
nant growth  or  with  other  symptoms  of  tubercular  peritonitis. 

Physical  examination. — Inspection  of  the  patient. — Note  :  the  as- 
pect, with  reference  to  pain  and  collapse ;  habitual  position,  whether  dorsal 
decubitus  with  knees  drawn  up;  the  avoidance  of  movements  which  re- 
quire the  use  of  the  abdominal  muscles  ;  respiration,  whether  frequent, 
shallow,  and,  thoracic  ;  eructation  and  hiccup  ;  vomiting,  with  or  without 
effort ;  characters  of  vomit  and  of  anything  passed  per  anum.  Order  all 
dejecta  to  be  kept  for  inspection. 

Inspection  of  the  abdomen.— Note :  the  presence  of  any  hernia,  the 
state  of  the  walls,  flaccid  or  rigid  ;  any  distension,  the  regions  affected 
and  the  general  form  of  the  abdomen  ;  visible  coils  and  peristalsis ; 
oedema  about  umbilicus. 

Palpation  will  show  the  state  of  the  walls.  First  examine  carefully 
all  the  ordinary  and  extraordinary  hernial  regions.  Then  note  tender- 
ness, general  or  local,  a  tumour  or  an  ill-defined  resisting  mass.  The 
patient  should  lie  on  his  back  with  shoulders  raised  and  hips  well- 
flexed,  and  breathe  easily.  Before  free  palpation  is  employed,  the  sur- 
geon should  feel  pretty  clear  that  he  is  not  dealing  with  a  case  of  acute 
peritonitis  or  typhlitis. 

Percussion  of  the  abdomen  should  be  systematically  employed,  and 
resonance  or  movable  or  fixed  dulness  must  be  interpreted  as  usual.  It 
does  not  often  yield  indications  of  much  value  in  these  cases. 

Auscultation  is  of  value  only  in  conjunction  with  injection  of  the 
colon  to  learn  how  far  the  bowel  is  permeable  to  fluids. 

Digital  examination  of  the  rectum  should  never  be  omitted.  It  will 
reveal  the  presence  of  fascal  masses,  enteroliths,  stricture  of  the  rectum, 
and  of  many  ileocaecal,  colic,  and  rectal  invaginations.  In  cases  in 
which  there  is  strong  reason  to  believe  that  a  stricture  exists  at  the 
junction  of  the  sigmoid  flexure  and  rectum  or  low  down  in  the  flexure, 
a  small  hand — under  8  inches  in  circumference — may  be  introduced 
into  the  rectum  to  perfect  the  diagnosis. 
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Methods  of  Treatment. 

(1)  General  Points. — There  are  certain  points  which  may  be 
spoken  of  in  a  general  way. 

Aperients. — It  may  be  taken  as  a  rule  to  which  there  are  few,  if  any, 
exceptions,  that  a  purgative  should  never  be  given  in  a  case  of  true 
intestinal  obstruction.  In  cases  of  chronic  constipation  the  bowels  may 
respond  to  a  full  dose  of  calomel,  elaterium,  or  croton  oil,  when  milder 
means  have  failed ;  but,  except  for  the  relief  afforded  by  the  action,  the 
patient  is  worse  rather  than  better  for  the  treatment,  and  in  the  worst 
cases  —those  spoken  of  as  '  faecal  impaction  ' — the  purgative  may  not 
cause  the  bowels,  to  act,  but  induce  vomiting  and  much  pain.  In  cases 
of  persistent  or  gradually  increasing  stenosis  of  the  bowel  a  strong 
purge  has  again  and  again  induced  symptoms  of  more  or  less  acute 
obstruction  by  hurrying  a  large  quantity  of  stuff  into  the  bowel  above 
the  constriction  and  choking  it,  after  which  the  violent  peristalsis 
causes  vomiting  ;  but  in  the  early  stages  of  these  maladies  gentle 
laxatives,  such  as  ol.  olivae,  sulphur,  aloes  in  small  doses,  administered 
so  as  just  to  ensure  softness  of  the  intestinal  contents,  are  very 
valuable,  especially  when  employed  with  a  liquid  and  digestible  diet. 
Even  these,  however,  should  be  given  up  if  there  is  rapidly  increasing 
meteorism,  visible  peristalsis,  or  vomiting.  In  acute  cases  purgatives 
administered  in  doses  of  ^  to  1  oz.  are  usually  vomited  at  once,  but 
those  given  in  very  small  quantities  do  the  greatest  harm  by  increasing 
peristalsis  and  hyperemia  and  secretion  of  the  intestines.  Nothing 
of  the  kind  is  permissible. 

Simple  enemata  act  in  two  ways  :  first  by  exciting  peristalsis, 
which  affects  the  large  gut  chiefly,  though  rarely  the  small  is  thrown 
into  violent  action  even  by  a  digital  examination  of  the  rectum ;  and 
secondly,  by  soaking  into  and  softening  faecal  masses.  The  peristalsis 
•Ordinarily  is  gentle  and  is  not  of  long  continuance,  so  it  may  be 
regarded  as  well  under  control  compared  with  that  excited  by  purgatives. 
Consequently  enemata  may  be  continued  safely  in  cases  of  obstruction 
after  purgatives  have  been  abandoned.  It  is  an  advantage  in  all  cases 
of  obstruction  to  have  the  lower  bowel  empty  at  the  start ;  but  the 
cases  in  which  enemata  form  a  valuable  mode  of  treatment  are  those  of 
faecal  impaction,  enterolith  with  chronic  symptoms,  stricture,  bending 
and  compression  by  adhesions  of  the  large  gut,  also  similar  cases  in  the 
small— though  the  latter  are  less  amenable  to  their  influence.  (Intussus- 
ception is  here  omitted,  enemata  having  a  different  action  in  it.)  In 
all  these  the  symptoms  are  chronic ;  if  seen  early  there  is  no  urgent 
need  for  immediate  relief,  so  mild  measures,  even  if  their  success  is 
problematical,  may  be  fairly  tried  ;  and  as  the  cause  of  the  complete 
obstruction  in  all  is  impaction  of  a  faecal  mass  in  an  inert  segment  of 
bowel,  or  above  or  in  a  stricture,  or  over-distension  of  the  segment  of 
gut  above  a  bend,  or  a  little  local  peritonitis  over  a  faecal  mass,  we  may 
obviously  hope  that  under  favourable  conditions  it  will  be  overcome  and 
that  the  patient  will  recover  or  be  granted  a  reprieve.  Gentle  peristalsis 
reaching,  as  we  hope,  but  little  higher  than  the  obstruction,  and  the 
gradual  softening  of  the  obstructing  mass,  will  certainly  favour  the  re- 
moval of  the  cause.  In  many  cases  it  is  necessary  also  to  quiet  the 
peristalsis  of  the  small  gut  to  give  the  patient  ease,  and  to  prevent 
greater  accumulation  immediately  above  the  obstruction ;  this  is  to  be 


666       TREATMENT  OF  OBSTRUCTION  :   ENEMATA,  OPIUM 

done  by  opium  (see  below).  In  acute  cases — disregarding  their  special 
action  in  intussusception — enemata  are  worse  than  useless  once  the 
lower  bowel  has  become  cleared :  after  this  they  exhaust  the  patient  for 
nothing. 

The  enemata  employed  in  chronic  obstruction  and  intussusception 
may  be  spoken  of  as  '  forcible,'  for  as  much  liquid  is  injected  as  the 
patient  can  bear.  Cold  soap  and  water,  olive  oil,  or  thin  gruel,  is 
generally  used.  The  patient  should  lie  upon  the  left  side,  ■  inclined 
forwards,  and  the  enema  should  be  run  in  slowly  from  a  syphon-douche 
hung  2  or  3  feet  above  him,  and  connected  with  a  Lund's  inflator  (Fig.  237). 


Pig.  237. — Lund's  inflator— a  Higginson's  syringe,  connected  with,  a  special  handle. 

If  this  is  not  at  hand  pass  a  long  rectal  tube,  wrap  a  little  tow  round  it, 
and  let  an  assistant  press  this  hard  against  the  anus  and  push  the 
buttocks  strongly  together.  A  Higginson's  syringe  (Fig.  237)  or  other 
enema  apparatus  gives  more  pain  than  does  the  syphon.  Kneading  the- 
colonic  region  helps  the  entry  of  fluid.  The  enema  should  be  forcibly 
retained  as  long  as  possible.  Too  much  pressure  must  not  be  used : 
the  bowel  has  been  burst  at  Guy's  (Fagge). 

V.  Ziemssen  (according  to  Treves)  strongly  recommends  enemata  of 
carbonic  acid  to  excite  peristalsis  or  to  enable  the  surgeon  to  map  out 
the  colon.  He  pours  into  the  bowel  through  a  long  tube  to  which  a 
funnel  is  attached  a  third  or  fourth  part  of  300  grains  of  bicarbonate 
of  soda,  follows  this  with  a  proportionate  part  of  a  solution  of  225  grains, 
of  tartaric  acid,  and  then  runs  in  some  water  to  clear  the  tube.  This  is 
repeated  twice  or  thrice  when  effervescence  of  the  quantity  first  intro- 
duced may  be  supposed  to  have  ceased. 

Opium  is  invaluable  in  certain  cases  in  which  it  is  all-important  to 
check  peristalsis  and  to  relieve  pain.  There  is  no  better  example  than 
that  of  intussusception,  in  which,  once  started,  progress  and  pain  are  due 
to  peristaltic  action.  Given  early  it  is  quite  possible  that  spontaneous 
reduction  may  occur,  as  in  Nothnagel's  experiments,  after  cessation  of 
the  stimulating  current  (p.  651).  In  chronic  obstructions  colic  may  be 
subdued  and  vomiting  postponed  whilst  enemata  and  other  means  are 
tried  ;  and  in  cases  where  no  operation  is  meditated  or  possible  large 
quantities  are  required  to  make  life  bearable.  In  acute  strangulation 
with  violent  pain  and  marked  collapse  the  effect  of  opium  is  very  marked, 
the  pain  and  vomiting  soon  cease,  the  temperature  rises,  the  skin 
warms,  the  pulse  becomes  fuller,  and  the  patient  seems  to  be  recovering* 
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Herein  lies  the  danger  of  opium  :  it  masks  the  symptoms — the  strangu- 
lation remains  unrelieved,  progress  towards  gangrene,  perforation, 
peritonitis,  &c,  is  uninterrupted,  and  yet  the  patient  is  comfortable  and 
markedly  better  as  regards  symptoms  than  at  the  onset.  A  surgeon 
called  to  a  case  thus  drugged  may  have  the  greatest  difficulty  in  deter- 
mining the  true  state  of  matters.  Even  the  surgeon  who  gave  the 
opium  is  apt  to  be  misled,  and,  hoping  that  the  patient  is  really  better, 
to  delay  direct  treatment  until  it  is  too  late  ;  for,  in  internal  obstruction, 
time  is  quite  as  important  an  element  in  treatment  as  in  strangulated 
hernia— everything  depends  on  the  state  of  the  gut.  We  believe  that 
the  safest  rules  with  regard  to  opium  are  :  (a)  To  give  it  in  cases  of 
typically  acute  obstruction  only  as  a  means  of  combating  collapse  or 
as  the  first  means  of  treatment  when  acute  intussusception  is  diagnosed 
or  suspected;  in  either  case  12  to  24  hours  will  be  the  outside  time  to 
allow  for  this  experiment,  and  if  the  obstruction  still  persists  further 
treatment  should  be  undertaken,  (b)  To  give  it  in  cases  of  chronic 
obstruction  and  cases  of  acute  supervening  upon  chronic  symptoms,  in 
which  there  is  pain  to  be  relieved,  and  to  continue  its  use  when  it  is 
believed  that  operative  relief  is  impossible ;  in  other  instances  it  is  to 
be  employed  only  so  long  as  there  seems  reason  to  hope  for  relief  from, 
non-operative  measures,  but  here,  as  in  slightly  strangulated  hernias 
(p.  619),  the  surgeon  must  always  beware  of  waiting  until  the  patient's 
strength  (indicated  chiefly  by  aspect  and  pulse)  is  failing.  Opium, 
when  used  in  obstruction,  should  always  be  given  hypodermically  in 
the  form  of  morphia. 

Feeding. — Part  of  the  patient's  exhaustion  is  due  to  inability  to- 
retain  and  absorb  food  taken  by  the  stomach.  In  chronic  and  sub- 
acute eases  digested  food  in  moderate  quantity,  or  the  substances  sug- 
gested by  Thomas  (see  below)  may  be  as  given,  so  long  as  they  do  not 
excite  vomiting  ;  and  enemata  of  pancreatised  milk,  milk-gruel,  or  beef- 
tea  should  also  be  used.  In  acute  cases,  and  whenever  food  taken  by 
mouth  causes  vomiting,  ice  only  can  be  given  in  this  way,  all  nourish- 
ment being  given  by  bowel.  Unfortunately  enemata  also  may  excite 
vomiting  or  very  painful  peristalsis.  In  cases  in  which  feeding  by 
mouth  is  possible  there  can  be  no  doubt  but  that  it  is  better  to  give 
only  just  sufficient  food  to  maintain  the  patient's  strength  (i.e.  to  under- 
feed rather  than  overfeed),  aliment  likely  to  leave  little  residue  being 
chosen. 

Opium  and  diet.— This  is  an  old  form  of  treatment  which  has  been 
employed  empirically,  i.e.  without  reference  to  the  nature  or  seat  of 
obstruction.  It  has  recently  been  warmly  advocated  by  H.  0.  Thomas 
('  Intestinal  Disease  and  Obstruction  '),  who  regards  it  as  giving,  on  the 
whole,  the  best  results  :  and  in  support  of  this  view,  he  points  to  the 
great  difficulty  of  differential  diagnosis  and  to  the  high  mortality  which 
has  hitherto  attended  the  operative  treatment  of  obstruction.  Thomas 
admits  that  certain  cases  require  operative  interference,  and  he  leans  to- 
wards primary  enterotomy. 

According  to  Thomas,  the  patient  must  be  kept  at  perfect  rest  in  bed, 
warm  and  well  covered — except  the  abdomen,  which  is  to  be  cooled  by 
exposure  ;  the  foot  of  the  bed  should  be  raised  10  inches  that  fluid  may 
not  gravitate  to  the  obstruction  and  increase  the  pressure  there.  Mor- 

'  phia  is  to  be  given  hypodermically  to  free  the  patient  from  all  pain. 
The  diet  ordered  is  the  following,  and  is  of  chief  importance  :  arrowroot, 
sago,  or  ground  rice,  cooked  with  water,  for  milk  generally  aggravates 

1  the  symptoms  ;  pea,  lentil,  or  bean  flour  cooked  with  water  and  carefully 
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strained  :  a  little  wine,  brandy,  nutmeg,  sugar,  salt,  pepper,  and  butter 
may  be  used  to  flavour ;  occasionally  some  flesh  broth  is  allowed. 
Everything  must  be  liquid,  containing  no  solid  masses,  and  food  is  to  be 
given  in  as  small  quantities  and  as  seldom  as  the  patient's  hunger  and 
thirst  will  allow.  Thomas  says  that  under  this  treatment  a  patient's 
stamina  will  not  suffer  much  in  six  weeks,  before  the  end  of  which  time 
the  obstruction  usually  gives  way  :  if  the  patient  dies,  it  is  from  the 
disease,  not  from  temperance.  Should  the  bowels  act,  continue  the 
treatment  until  they  are  regular. 

Inversion  and  succussion  of  the  patient  may  be  tried  before  operation 
on  cases,  chiefly  subacute,  of  doubtful  diagnosis,  in  the  hope  that  some 
loosely  nipped  hernia  or  strangulation  may  be  reduced  as  the  intestines 
gravitate  towards  the  diaphragm.  The  patient  is  fully  anaesthetised, 
and  then  suspended  vertically  by  his  knees  placed  on  the  shoulders  of  a 
man  who  rises  on  to  his  toes  and  drops  sharply  on  to  his  heels  alternately. 
The  abdomen  may  be  gently  palpated.  In  a  successful  case  under 
Marcus  Beck  a  loud  gurgle  and  a  feeling  like  the  reduction  of  a  large 
hernia  was  perceived  ;  but  such  successes  are  very  rare. 

Palliative  operations  s  Puncture  of  the  intestine. — A  trocar  or 
aspirator  needle  (a  line  in  diameter)  is  thrust  at  one  or  more  points 
well  into  distended  coils  of  gut,  and  left  there  for  some  minutes  until 
gas,  with  perhaps  some  fluid  faex,  ceases  to  escape  ;  it  may  be  cleared  from 
time  to  time  with  a  blunt  rod,  and  in  withdrawing  it  a  finger  should  be 
placed  closely  upon  its  opening  to  prevent  escape  of  fasx  into  the  peri- 
toneum. In  chronic  obstruction  such  punctures  have  often  given  great 
temporary  relief,  and  have  been  many  times  repeated  without  ill  effect ; 
but  in  cases  of  acute  and  great  dilatation,  and  especially  with  peritonitic 
softening  of  the  bowel,  even  small  punctures  may  leak. 

Some  cases  of  unknown  nature  have  most  unexpectedly  recovered 
after  such  punctures  ;  possibly  the  over-distended  segment  above  an 
obstruction  was  relieved,  or  a  dilated  strangulated  coil  was  emptied,  but 
the  chances  against  such  a  thing  are  very  many. 

Enterotomy  and  colotomy  are  palliative  procedures,  and  consist  in 
opening  the  bowel  above  the  obstruction  and  relieving  the  symptoms  by 
the  establishment  of  an  artificial  anus,  the  cause  of  obstruction  being 
untouched.  One  or  the  other  is  adopted  according  as  the  obstruction 
is  believed  to  be  above  or  below  the  valve.  Each  may  be  made  to  some 
extent  an  exploratory  operation.  Thus  enterotomy,  of  which  the  aim 
is  to  open  the  first  distended  coil  of  small  gut  that  presents,  may  be 
used  to  examine  and,  if  it  be  distended,  to  open  the  caecum.  Eight 
lumbar  or  inguinal  colotomy  (q.v.)  may,  as  suggested  by  Morris  and 
Coupland,  be  converted  into  an  enterotomy,  if,  when  exposed,  the  colon 
should  be  found  contracted,  by  opening  the  peritoneum  and  drawing  out 
a  distended  coil  of  small  gut,  which  is  almost  certain  to  be  one  towards 
the  end  of  the  ileum  and  close  above  the  obstruction.  Except  in  urgent 
cases  either  operation  may  be  done  in  two  stages,  the  first  being  aseptic 
and  most  valuable  even  if  only  of  24  hours'  duration.  Enterotomy  is 
performed  in  the  right  groin  and  its  steps  are  those  of  inguinal  colotomy 
(q.v.) 

The  chief  objection  to  these  operations  is  of  course  that  the  cause 
of  obstruction  is  left  untouched  ;  whatever  it  may  be,  it  runs  on  to  its 
natural  ending  in  gangrene,  perforation,  cancerous  infection,  and  so 
forth. 

But  there  are  others  which  apply  much  more  forcibly  to  enterotomy 
than  to  colotomy.    Thus  gangrene  and  peritonitis  form  the  natural 
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ending  of  the  acute  strangulations,  which  affect  chiefly  the  small  gut, 
and  will  prove  speedily  fatal  in  spite  of  enterotomy ;  if  they  do  not, 
there  is  but  little  likelihood  that  the  cause  of  obstruction  will  disappear 
and  allow  the  opening  to  close,  and  a  permanent  anus  communicating 
with  small  gut  is  a  much  greater  nuisance  on  account  of  the  fluid  con- 
tents than  in  one  opening  into  the  colon  ;  there  is  no  certainty  as  to 
where  the  gut  may  be  opened,  and  marasmus  may  result  from  cutting 
off  a  large  digesting  and  absorbing  surface  ;  the  anus  may  be  far  above 
the  obstruction,  which  may  perhaps  turn  out  to  be  in  the  rectum  ;  and 
accumulation  of  intestinal  contents  in  the  long  tract  below  an  enterotomy 
wound  is  very  troublesome  and  difficult  to  deal  with.  With  regard  to 
colotomy,  it  is  usually  done  for  the  chronic  obstructions  of  the  large  gut, 
the  causes  of  which  are  not  likely  to  lead  to  very  speedy  death — except 
by  inducing  perforation  of  a  stercoral  ulcer,  an  accident  which  shows 
only  that  the  operation  should  have  been  clone  earlier ;  malignant  dis- 
ease is  the  chief,  and  it  pursues  its  course,  if  the  patient  recover  from 
the  operation.  Just  as  enterotomy  may  upon  an  erroneous  diagnosis 
be  done  when  the  obstruction  is  low  in  the  colon,  so  colotomy  may  be 
performed  below  the  stricture  ;  but  when  the  opening  is  properly  placed 
and  made,  it  is  certain  to  be  within  a  reasonable  distance  of  the  obstruc- 
tion, does  not  cut  off  a  valuable  absorbing  surface,  and  should  not  per- 
mit f?ecal  accumulation  below  it ;  if  this  occurs,  as  in  practice  at  present 
it  often  does,  it  can  at  least  be  more  easily  dealt  with  than  after  entero- 
tomy. Lastly  the  mortality  after  these  operations  has  been  extremely 
high.  According  to  Treves'  statistics  2  out  of  every  3  cases  of  enter- 
otomy for  non-malignant,  and  7  out  of  every  8  for  malignant,  obstruction 
have  died.  According  to  Van  Erckelen  ('  Arch.  f.  Klin.  Chir.,'  1879,  p.  41), 
the  mortality  within  3  weeks  after  lumbar  colotomy  (for  all  causes)  has 
been  more  than  1  in  3,  and  after  inguinal  colotomy  nearly  1  in  2. 

Radical  operations. — What,  then,  are  the  alternatives  ?  Lapa- 
rotomy and  direct  treatment  of  the  obstruction,  or  colectomy.  These 
operations,  if  successful  and  if  the  patient  survive  them,  are  curative. 

Colectomy. — To  take  the  latter  first,  if  a  malignant  growth  can  be 
felt  in  the  line  of  the  colon,  and  especially  if  the  duration  of  the  case 
be  short,  the  health  fair,  the  growth  movable  and  unaccompanied  by 
obvious  enlargement  of  glands  or  liver,  it  is  certainly  more  rational,  and 
only  in  accordance  with  the  general  rules  for  the  treatment  of  malignant 
disease,  to  cut  down  upon  the  morbid  mass  and  exci.e  it,  together  with 
any  glands  that  may  be  seen  or  felt,  instead  of  doing  colotomy  above 
the  growth  and  leaving  this  to  kill  the  patient.  Frequently,  however, 
the  seat  of  the  obstruction  in  the  large  gut  cannot  be  so  accurately 

t  determined  that  it  can  be  cut  down  upon,  and  sometimes  it  is  thought 
that  the  obstruction  is  not  in  the  large  gut  at  all,  but  in  the  small.  In 
the  former  case  a  right  lumbar  or  inguinal  colotomy  is  usually  done,  in 

I  the  latter  enterotomy  ;  and  the  question  arises  whether  it  would  not  be 

\  better  to  do  an  exploratory  laparotomy,  find  the  obstruction,  and  remove 
it  through  the  mesial  wound  if  possible,  or  through  a  wound  made 

\  directly  over  it.  There  can  be  no  doubt  that  colectomy  is  a  more  serious 
operation  than  colotomy,  and  much  graver  when  preceded  by  exploratory 
laparotomy ;  but  the  operations  have  been  too  rare  to  allow  of  even  a 
surmise  as  to  their  mortality.  John  Marshall  ('Lancet,'  May  13,  1882) 
collected  7  cases ;  4  lived  several  months — the  ultimate  result  of  one 
case  being  unknown,  only  5  months  had  elapsed  since  the  operation  in 

|  another,  and  2  died  7  and  10  months  after  the  operation ;  3  cases  died 
on  the  first,  third,  and  ninth  days,  a  mesial  and  a  lumbar  incision  having 
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been  employed  in  2,  a  large  T-cut  in  the  third.  In  2  successful  and  2 
unsuccessful  cases  the  bowel  was  sutured  and  returned,  and  in  the  other 
2  successful  and  1  unsuccessful  case  an  artificial  anus  was  left. 

In  the  present  state  of  knowledge  we  think  that  colectomy  should 
replace  colotomy  when  a  stricture  in  the  colon  can  be  exactly  localised 
by  ordinary  examination  ;  that  colectomy  should  be  done  in  most  cases 
when  an  exploratory  laparotomy  reveals  a  stricture  in  the  large  gut, 
limited  in  extent  and  apparently  completely  removable — except  when 
the  patient  is  too  weak  to  stand  anything  more  than  colotomy ;  that 
in  selected  cases  exploratory  laparotomy  with  a  view  to  colectomy  is 
justifiable ;  and  that  it  is  at  present  doubtful  whether  it  is  better,  when 
possible,  to  excise  through  the  mesial  incision  and  suture  the  ends,  or  to 
establish  an  artificial  anus  in  the  loin. 

To  describe  the  steps  of  colectomy  would  be  to  repeat  those  of  enter- 
ectomy  (p.  606)  ;  but  it  should  there  have  been  stated  that  the  upper 
end  of  the  gut  is  to  be  drawn  well  out  of  the  wound  and  its  clamp  re- 
moved in  order  that  its  contents  may  escape  as  fully  as  possible,  whilst 
every  precaution  is  taken  to  protect  the  wound.  The  ends  of  the  bowel 
must  be  cleaned  with  some  strong  antiseptic  before  they  are  sutured 
together  or  in  the  wound. 

Laparotomy. — As  the  diagnosis  of  intestinal  obstruction  can  rarely 
be  regarded  as  certain,  laparotomy  in  relation  to  it  is  always  more  or 
less  exploratory.  Still  there  are  cases  in  which  the  diagnosis  is  fairly 
clear,  and  laparotomy  is  done  with  a  definite  idea  of  treatment,  and 
there  are  others  in  which  the  cause  is  quite  obscure  and  laparotomy  is 
primarily  exploratory.  It  is  obvious  that  we  cannot  treat  directly  any 
cause  of  obstruction  of  the  bowels  within  the  abdomen  without  opening 
the  abdomen,  so  when  the  methods  of  indirect  treatment  which  appear 
suitable  to  any  given  case  have  been  tried  and  have  failed  an  explora- 
tory laparotomy  seems  to  be  indicated  in  suitable  cases. 

The  arguments  against  it  are  :  (a)  That  the  mortality  after  it  has 
been  very  high.  But  in  this  respect  it  does  not  differ  from  any  other 
abdominal  operation  which  is  now  established  in  practice.  An  explora- 
tory laparotomy  nowadays  has  but  a  trifling  mortality  when  undertaken 
before  the  patient  is  exhausted,  and  many  cases  of  obstruction  can  be 
relieved  without  further  operative  procedures.  These  become  more 
frequently  necessary  and  more  severe— culminating  in  enterectomy — 
with  every  hour  that  a  strangulation  remains  unrelieved.  But  according 
to  Reichel  ('  Deut.  Zeitschr.  f.  Chir.,'  1883,  p.  230)  the  mortality  among 
121  cases  of  enterectomy,  with  suture  and  return  of  the  bowel,  has  been 
less  than  1  in  2,  although  nearly  half  the  operations  were  done  for 
gangrene  of  the  gut  in  hernias,  and  a  very  large  proportion  of  the  deaths 
was  due  to  imperfect  work,  and  yet  the  result  compares  favourably  with 
the  mortality  (according  to  old  statistics)  of  enterotomy.  There  can 
be  little  doubt,  therefore,  that  when  laparotomy  is  undertaken  early  and 
skilfully  performed,  in  suitable  cases,  its  mortality  and  that  of  intestinal 
obstruction  will  sink  greatly. 

(b)  It  may  be  impossible  to  relieve  the  obstruction  found  except 
by  enterotomy  or  colotomy,  the  former  of  which  at  least  might  have 
been  done  at  first.  This  is  true  in  certain  cases  of  malignant  growth 
of  the  peritoneum,  matting,  volvulus  of  the  sigmoid  flexure,  and  stric- 
ture of  the  large  gut  so  placed  that  it  cannot  be  reached  for  excision ; 
but  the  cases  of  this  kind  that  will  lead  to  exploratory  laparotomy  are 
very  few. 

(c)  An  artificial  anus  may  have  to  be  established  if  laparotomy  shows 
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the  intestine  to  be  gravely  injured ;  but  it  is  an  anus  which  may  be 
subsequently  closed. 

(d)  Laparotomy  may  reveal  no  cause  of  mechanical  obstruction. 
Peritonitis,  perforative  or  starting  from  a  sloughing  appendix,  is  the 
only  disease  likely  to  have  led  to  this,  and  laparotomy  is  the  best  treat- 
ment for  it.  We  must,  however,  be  very  careful  about  obstruction 
persisting  after  passage  of  a  gallstone  or  reduction  of  a  hernia. 

Cases  suitable  for  laparotomy. — All  cases  of  acute  obstruction, 
except  volvulus  of  the  sigmoid  flexure,  which  do  not  speedily  yield  to 
non-operative  treatment ;  cases  of  chronic  obstruction  which  do  not 
similarly  yield  and  which  appear  to  be  due  either  to  malignant  stricture, 
to  a  limited  stenosis  from  simple  cause,  to  compression  by  tumour,  to 
volvulus,  or  to  some  body  firmly  impacted  in  the  lumen  of  the  gut. 
Cases  of  widespread  matting,  shrinking  of  the  mesentery,  or  peritoneal 
'  cancer,'  are  unsuitable. 

Contra-indications  to  laparotomy. — Exhaustion  owing  to  delay, 
coupled  with  the  probability  that  the  bowel  is  much  damaged,  must  be 
allowed  greater  weight  in  these  cases  than  in  strangulated  hernia ;  to 
operate  on  moribund  patients  is  simply  to  discredit  laparotomy,  yet  we 
must  not  be  too  cautious  for  the  sake  of  statistics  —apparently  hopeless 
cases  do  sometimes  recover. 

The  supervention  of  general  peritonitis  is  held  by  Treves  usually  to 
indicate  so  serious  a  state  of  bowel  that  the  case  is  unfit  for  operation ; 
he  records  two  cases,  however,  in  which  under  these  circumstances 
recovery  ensued — the  bowel  required  no  special  treatment.  A.  E.  Barker 
has  recently  reported  a  successful  case  of  peritonitis  apparently 
secondary  to  volvulus  of  the  jejunum  treated  by  laparotomy  and 
thorough  sponging  of  the  peritoneum  ('  Clin.  Soc.  Trans.,'  1886).  As  the 
patient  will  certainly  die,  and  speedily,  if  nothing  is  done,  and  as 
laparotomy  and  thorough  washing  out  of  the  peritoneum  does  offer  a 
chance,  it  ought  to  be  practised  in  cases  where  the  exhaustion  is  not 
extreme.  Local  peritonitis  is  an  additional  reason  for  the  performance 
of  laparotomy,  that  its  spread  may  be  prevented. 

The  case  may  be  of  such  a  nature  that  laparotomy  could  not  relieve 
it  any  more  effectually  than  primary  enterotomy  or  colotomy. 

Age,  debility,  cachexia,  the  desire  of  the  patient  to  run  no  risk  not 
absolutely  necessary  will  incline  the  surgeon  to  palliative  treatment. 

The  performance  of  laparotomy. — For  general  points,  see  p.  591. 
The  patient  should  be  clothed  and  covered  with  a  macintosh  apron,  as 
for  ovariotomy.  Empty  the  bladder  with  a  catheter.  Make  a  3-inch 
cut  in  the  linea  alba — unless  there  is  some  very  clear  indication  pointing 
to  another  spot — deepen  it  quickly  to  the  peritoneum,  check  all  bleeding, 
and  open  the  peritoneum  on  a  director  or  the  finger.  If  the  abdomen  is 
much  distended,  the  bowels  now  protrude  largely  in  spite  of  all  efforts 
to  keep  them  in  the  abdomen  :  and  to  avoid  this  the  distended  coils 
must  be  punctured  either  now  or  before  commencing.  A  systematic 
search  for  the  cause  of  obstruction  is  now  to  be  made,  and  the  difficulty 
is  to  find  a  starting-point  which  will  show  the  surgeon  exactly  ^here  he 
is,  and,  when  he  leaves  it,  whether  he  is  going  towards  the  stomach  or 
rectum.  The  only  point  which  will  do  this  is  the  junction  of  the  ileum 
and  caecum.  Pass  a  hand  into  the  abdomen  to  feel  for  it ;  if  the  ileum 
is  collapsed  follow  it  up  as  quickly  as  possible,  drawing  out  only  one  coil 
at  a  time,  and  it  will  lead  to  the  obstruction  ;  if  the  ileum  is  distended 
follow  the  colon  round  with  the  hand  until  the  obstruction  is  reached. 
Deal  with  it  as  may  be  advisable  (see  special  treatment),  return  any 
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protruding  intestines,  puncturing,  or  even  incising  and  suturing  in  cases  of 
great  difficulty,  clean  the  peritoneum,  and  close  the  wound.  The  opera- 
tion should  be  done  quickly,  yet  with  care  and  gentleness,  and  both 
surgeon  and  assistant  should  be  ready  at  a  moment's  notice  to  prevent 
extravasation  of  faeces  through  any  ulcer  or  tear  in  the  soft  distended 
bowels,  or  of  any  collection  of  foetid  fluid  opened  in  the  search.  In 
cases  of  marked  meteorism  the  return  of  the  intestines  is  very  difficult, 
and  spots  where  they  are  punctured,  even  with  a  grooved  needle,  some- 
times leak  obstinately  ;  they  should  be  picked  up  and  gently  tied. 

(2)  Treatment  of  special  forms  of  obstruction :  (a)  Acute 
obstruction. — Ice  only  is  to  be  given  by  mouth,  the  rectum  must  be 
cleared  once  for  all  by  enema,  and  morphia  should  be  given  only  to 
combat  shock,  unless  an  operation  is  for  some  reason  out  of  the  question. 
Thomas  highly  recommends  small  doses  of  atropia  for  this  purpose. 
In  serious  cases  of  doubtful  diagnosis  an  early  exploratory  laparotomy 
should  be  done,  followed  by  whatever  further  treatment  the  condition 
found  might  necessitate.  When  the  diagnosis  is  clear  the  treatment 
recommended  in  the  following  paragraphs  must  be  adopted  in  the  first 
instance. 

Strangulation  by  bands  or  through  apertures. — Once  the  probability 
that  one  or  other  of  these  conditions  is  present,  laparotomy  should  be 
done  ;  there  is  not  the  slightest  ground  for  hoping  that  anything  but 
harm  will  come  of  waiting.  The  treatment  will  vary  somewhat  ac- 
cording to  the  condition  found.  A  '  band  '  should  be  divided  carefully 
to  release  the  bowel,  a  pair  of  artery  forceps  being  first  clamped  upon 
either  side  of  the  point  of  section ;  the  ends  must  then  be  followed  to 
their  attachments,  tied,  and  completely  removed.  Omental  cords 
should  also  be  removed,  like  omentum  in  hernife  (p.  624).  Diverticula 
should  be  taken  away,  and  this  is  best  accomplished  by  cutting  them  off 
|  inch  from  the  bowel,  inverting  the  edges  and  uniting  them  by  con- 
tinuous or  Lembert's  sutures.  Difficulty  arises  when  the  diverticulum 
or  bowel  is  ulcerating  or  sloughing  at  their  line  of  junction  ;  the  slough 
must  then  be  freely  excised  and  the  bowel  clo?ed  in  the  transverse  or 
longitudinal  direction  as  may  seem  best.  The  appendix  or  Fallopian 
tube  should,  if  possible,  be  freed ;  it  is  by  no  means  easy  to  close  the 
appendix  securely  by  suture,  its  lumen  being  too  small  to  permit  inver- 
sion of  the  edges.  Complete  removal  and  suture  of  the  ileum  is  simpler, 
but  there  seems  no  reason  why  the  end  should  not  be  cut  off  beyond  a 
tight  ligature,  the  mucous  membrane  which  protrudes  beyond  the  thread 
being  cleaned,  excised  as  far  as  possible,  and  finally  touched  with  strong 
chloride  of  zinc.  Acute  kinking  of  either  large  or  small  gut  will  be 
dealt  with  by  removal  of  the  band,  cord,  or  adhesion  ;  acute  volvulus 
of  the  small  gut  by  reduction,  or,  if  this  fail,  by  enterotomy,  with 
formation  of  an  artificial  anus  above  the  twist,  or  by  enterectomy  if  the 
affected  coil  is  not  viable.  Sudden  compression  of  the  bowel  by  a 
tumour  will  usually  require  removal  of  the  growth. 

Volvulus  of  the  sigmoid  flexure  has  usually  been  discovered  by  lapa- 
rotomy, when,  according  to  Treves,  the  distension  has  been  found  too 
great  to  admit  of  reduction  even  after  puncture  ;  and  there  is  every 
probability  that  the  twist  would  recur,  as  the  coil  again  became  distended 
even  if  reduction  were  effected.  He  therefore  recommends  left  lumbar 
colotomy  as  the  treatment ;  the  colon  is  usually  distended  with  faex. 
If  the  diagnosis  were  made  before  laparotomy,  he  would  first  puncture 
the  flexure  and  await  the  result.  A  cascal  volvulus  Treves  thinks  may 
be  successfully  reduced  after  laparotomy. 
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Acute  intussusception  requires  the  administration  of  opium  at  once 
to  check  peristalsis  and  consequent  advance.  Then  give  a  forcible  warm 
water  enema  or  insufflate,  i.e.  forcibly  distend  the  colon  with  air  by  means 
of  a  Lund's  inflator  or  a  simple  Higginson's  syringe.  A  hand  placed 
upon  the  tumour,  and  perhaps  kneading  it  slightly,  will  often  feel  the 
mass  pass  backwards  along  the  line  of  the  colon,  until  it  finally  dis- 
appears. Sometimes  it  is  lost  before  the  observer  is  satisfied  that  it 
has  gone,  or  he  thinks  it  has  gone,  but  in  an  hour  or  two  it  reappears, 
necessitating  a  repetition  of  the  insufflation  or  enema ;  it  is,  therefore, 
difficult  to  be  quite  sure  that  the  intussusception  is  completely  reduced 
by  this  method.  Even  after  complete  reduction  the  invagination  might 
recur,  and  it  is,  consequently,  necessary  to  continue  the  administration 
of  opium  and  very  careful  feeding  for  two  or  three  days. 

Some  surgeons  prefer  enemata,  others  insufflate,  and  others  again 
inject  air  and  water  ;  the  patient  should  be  completely  ansesthetised, 
and  the  pressure  of  the  injection  upon  the  lower  end  of  the  invagination 
should  be  maintained  for  10  or  15  minutes  before  failure  is  accepted. 
Eeduction  or  rupture  of  a  gangrenous  invagination  would,  of  course,  be 
fatal. 

Should  the  method  not  succeed  the  choice  of  further  treatment  lies 
between  morphia  and  suitable  diet  in  the  hope  that  the  invagination 
will  slough,  laparotomy  with  a  view  to  reduction  or  resection  should 
the  invagination  prove  irreducible.  With  regard  to  the  hope  of  slough- 
ing, Treves  states  that  this  occurs  in  42  per  cent,  of  all  cases  ;  it  occurs 
most  often  in  the  tightest  strangulations,  i.e.,  in  enteric  cases  (61  per 
cent.),  least  often  in  the  ileocaBcal  (20  per  cent.).  The  latter  is  the 
common  form  in  children,  and  during  the  1st  year,  in  which  25  per 
cent,  of  all  cases  occur,  the  intussusceptum  is  cast  off  in  only  2  per 
cent.,  and  between  the  2nd  and  5th  years  in  only  6  per  cent. ;  after 
this,  separation  of  the  intussusceptum  becomes  much  more  frequent, 
rising  to  38  per  cent,  before  10  years  and  to  46  per  cent,  after  60  years 
(Leichtenstern).  It  is  plain,  therefore,  that  a  child  under  5  has  little  to 
hope  from  sloughing ;  but  from  10  onwards  the  chance  would  seem  to  be 
much  better.  Treves,  however,  shews  that  over  40  per  cent,  of  the  patients 
in  whom  sloughing  occurs  die  from  causes  connected  with  the  process, 
and  that  (excepting  young  children)  the  probability  of  death  after 
sloughing  increases  with  the  age  of  the  patient.  From  his  figures  it 
would  seem  that  from  11  to  40  years  about  28  per  cem.  of  untreated  cases 
would  pull  through,  from  41  to  60  about  26  per  cent.,  and  from  60 
onwards  about  6  per  cent.  Can  treatment  by  laparotomy  show  better 
results  ?  There  are  no  statistics  forthcoming ;  but  the  results  can 
hardly  be  worse  than  those  of  expectancy  in  young  children,  and  la- 
parotomy seems  to  have  met  with  fair  success.  In  adults,  also,  most 
surgeons  nowadays  would  operate.  Here  again  everything  depends 
upon  the  time  at  which  the  operation  is  undertaken ;  if  done  within  24 
hours  reduction  would  probably  be  an  easy  matter,  and  even  a  young- 
child's  strength  would  not  be  exhausted  :  but  as  days  go  on  many  com- 
plications may  arise  which  will  necessitate  enterectomy  when  the  patient 
is  much  weakened. 

In  the  attempt  to  reduce  an  intussusception,  Hutchinson  recommends 
pressure  on  the  sheath  just  beyond  the  apex  rather  than  traction  upon 
the  entering  gut ;  i.e.  it  is  better  to  try  to  draw  the  sheath  off  the  intus- 
susceptum rather  than  to  drag  the  latter  out  of  the  former. 

Foreign  bodies  and  gallstones  causing  acute  obstruction  are  difficult 

x  x 
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to  treat,  because  they  not  infrequently  give  rise  to  severe  symptoms,  and 
then  move  on,  perhaps  to  become  again  impacted— perhaps,  even  after 
this  to  be  passed  per  anum.  Each  case  must  be  treated  on  its  own 
merits.  Opium  will  check  peristalsis  and  relieve  pain,  and  the  patient 
must  be  fed  by  enemata.  But  the  greatest  watchfulness  is  necessary 
under  these  conditions,  lest  operation  be  too  long  postponed,  not  only 
because  the  patient  is  becoming  exhausted,  but  because  an  impacted 
gallstone  may  excite  intense  enteritis  (and  perhaps  peritonitis)  render- 
ing enterectomy  necessary  where  enterotomy,  removal  of  the  stone,  and 
subsequent  suture  would  earlier  have  sufficed. 

(6)  Chronic  obstruction. — In  cases  of  doubtful  diagnosis,  we  may 
often  hope  that  we  have  fascal  impaction  to  deal  with,  and  so  long  as 
this  is  possible,  treatment  suitable  to  it  should  be  adopted  and  operative 
measures  postponed.    There  is  no  need  here  for  hasty  action. 

Fcecal  impaction. — Diet  calculated  to  leave  the  smallest  remainder 
in  the  intestine,  opium  to  relieve  colic,  regularly  given  large  enemata  of 
various  kinds  (p.  666),  and  perhaps  the  administration  of  laxatives 
(p.  665)  and  massage  should  be  employed ;  electricity  and  doses  of 
liquid  mercury  may  also  be  tried.  Such  measures  will  often  temporarily 
relieve  in  cases  of  a  more  serious  nature.  If  in  spite  of  it  the  symptoms 
endure  and  become  more  severe,  faecal  impaction  may  usually  be  set 
aside  and  some  operative  procedure  will  be  necessary  to  relieve. 

The  treatment  of  enterolith  causing  chronic  obstruction  will  be  that 
of  fffical  impaction,  unless  the  mass  be  in  the  rectum,  when  it  should  be 
at  once  broken  up  and  removed. 

Chronic  intussusception  is  the  next  cause  to  be  considered  clinically. 
Treatment  by  diet  and  opium  may  be  adopted,  but  separation  of  the 
intussusceptum  is  unlikely  to  take  place.  An  enema  or  inflation  may 
reduce  the  invagination,  but  as  a  rule  fails  to  do  so.  Now,  as  chronic 
intussusception  is  a  fatal  disease,  the  patient  will  have  to  decide  between 
death  in  perhaps  a  few  months,  and  enterectomy  with  the  establishment 
of  an  artificial  anus  and  its  immediate  risks. 

When  fascal  impaction  and  chronic  intussusception  have  been 
eliminated,  the  obstruction  must  be  due  to  one  of  the  many  causes  in- 
cluded under  stenosis  of  the  large  or  small  gut. 

Stenosis  of  the  large  gut,  causing  chronic  symptoms,  is  due  chiefly 
to  stricture  or  to  compression  by  some  enlarged  organ  or  new-growth 
external  to  it.  The  latter  form  may  be  treated  by  rectifying  the  position 
of  some  displaced  organ,  opening  an  abscess,  changing  the  position  of 
some  mobile  tumour  or  removing  it. 

Obstruction  from  stricture  has  been  treated  by  colotomy  above  the 
narrowing.  Most  commonly  this  is  in  the  rectum  or  sigmoid  flexure,  and 
left  lumbar  colotomy  suffices ;  but  if  there  is  doubt  as  to  the  position  of 
the  stricture,  or  it  is  certainly  above  the  points  mentioned,  do  right 
lumbar  colotomy.  If  it  is  doubtful  whether  the  obstruction  is  in  the  large 
or  small  gut,  operate  as  for  right  inguinal  colotomy  and  examine  the 
caecum ;  if  it  is  distended  open  it,  but  if  it  is  below  the  obstruction  do 
enterotomy. 

This  treatment  is  palliative  only,  but  may  be  considered  satisfactory 
in  cases  of  simple  stricture.  When,  however,  the  stricture  is  epithelio- 
matous,  its  position  known,  and  the  case  not  obviously  unfavourable, 
colectomy  is  certainly  indicated  (see  p.  669). 

Stenosis  of  the  small  gut  is  due  chiefly  to  traction  and  compression 
by  adhesions  acting  upon  one  or  many  coils,  true  stricture  being  much 
less   common ;   similar  symptoms  are  caused  by  shrinking  of  the 
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mesentery,  tumours  compressing  the  gut,  some  volvuli  of  the  small  gut, 
and  rarely  by  gallstones,  foreign  bodies,  and  polypoid  new-growths. 

For  a  long  time  non-operative  treatment  will  often  succeed  ;  but  at 
last  the  obstruction  does  not  give  way  to  it.  Malignant  stricture  may 
not  uncommonly  be  diagnosed  and  localised  by  tumour.  A  foreign  body 
or  gallstone  may  also,  perhaps,  be  recognised  and  localised ;  the  presence  of 
a  compressing  tumour  may  be  made  out,  and  matting  or  bending  may 
be  strongly  suspected,  but  in  the  great  majority  of  cases  the  diagnosis 
will  be  very  doubtful  or  perfectly  open ;  exploratory  laparotomy  a? one 
can  reveal  the  cause  of  the  symptoms.  This  will  permit  the  treatment 
<of  all  the  above  causes,  except  widespread  matting  and  shrinking  of  the 
mesentery  which  scarcely  admit  of  relief.  Stricture,  either  simple  or 
malignant,  should  usually  be  resected ;  enterotomy,  removal  and  suture 
of  the  wound  are  required  for  foreign  body  and  gallstone  ;  a  compressing 
tumour  should  be  removed  if  possible  ;  a  '  bent '  coil  may  require  ente- 
rectomy ;  a  few  adhesions  may  be  separated,  but  matting  and  chronic 
shrinking  peritonitis  should  not  be  subjected  to  operation  if  they  can 
be  recognised.  The  only  alternative  to  the  above  treatment  is  a  blind 
primary  enterotomy. 

(For  further  information  consult  Treves  on  '  Intestinal  Obstruction,' 
which  has  been  largely  drawn  upon  in  the  above  article  ;  also  Fagge 
in  '  Principles  and  Practice  of  Medicine,'  vol.  ii.) 


CHAPTEK  XLII. 

SURGICAL  DISEASES  OF  THE  ABDOMINAL  VISCERA. 

Gastro-intestinal  Tract. 

Foreign  bodies  in  the  stomach. — When  these  are  of  large  size — 
«.g.  a  mass  of  hair,  string  &c. — or  pointed  or  irregular,  like  knives  and 
forks,  they  will  require  removal,  either  because  they  are  causing  obstruc- 
tion and  dilatation  or  have  excited  inflammation  and  perhaps  adhesion 
of  the  stomach  to  the  abdominal  wall,  where  an  abscess  may  form 
through  which  the  body  may  escape  ;  or  because  pejforation  of  the  peri- 
toneum or  of  other  viscera,  or  passage  of  the  body  into  the  intestines, 
is  feared.  Eemoval  is  effected  by  gastrotomy,  i.e.  cutting  into  the  stomach 
without  establishing  a  fistula  (gastrostomy,  p.  551).  The  situation  of  the 
body  is  ascertained  by  palpation  or  by  an  oesophageal  bougie  used  as  a 
probe  and  sound,  the  stomach  is  well  washed  out  with  boracic  or  salicylic 
lotion  (1  per  1,000),  and  cut  down  upon  in  the  left  linea  semilunaris 
drawn  out  in  part,  packed  with  sponges,  and  opened  parallel  to  its 
circular  fibres  sufficiently  to  allow  extraction  of  the  body ;  then  the 
wound  is  closed  with  two  rows  of  Lembert's  sutures,  the  exposed  peri- 
toneum cleaned,  the  stomach  dropped,  and  the  parietal  wound  sewn  up. 

Stenosis  of  the  pylorus  is  due  to  cancer  in  the  vast  majority  of 
cases  ;  sometimes  to  fibroid  induration  affecting  this  region,  to  cicatrisa- 
tion of  gastric  ulcers,  or  very  rarely,  to  the  action  of  caustics. 

Symptoms :  the  chief  are  pain  and  vomiting,  usually  some  time 
after  food,  of  '  coffee  grounds  '  or  frothy  fluid  containing  sarcinae  and  in 
various  stages  of  putrefaction;  anorexia,  offensive  eructations,  pyrosis 
melaena,  constipation,  and  wasting  are  more  or  less  constant.  The 
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stomach  is  found  dilated,  and  its  wall  may  be  hypertrophied  or  thinned ; 
its  form  may  be  evident,  especially  after  giving  an  effervescing  draught ; 
its  peristalsis  may  be  seen  and  its  percussion  note  recognised  even  down 
to  the  pubes  and  high  in  the  left  axilla.  A  tumour  is  as  a  rule  felt  in 
cases  of  pyloric  stenosis,  especially  from  cancer,  and  usually  in  the  right 
hypochondrium  or  epigastrium,  but  it  may  be  in  the  iliac  fossa  or  pelvis 
(Wilson  Fox)  or  in  the  left  hypochondrium  (Fagge)  ;  it  may  early  contract 
adhesions  and  remain  concealed  beneath  the  liver ;  tenderness  is  not  very 
marked  as  a  rule.  Cancer  is  said  to  be  a  good  deal  commoner  in  men 
than  in  women,  and  occurs  usually  after  40. 

The  diagnosis  is  usually  clear,  but  may  be  very  difficult.  Ektasia 
of  the  stomach  may  rarely  occur  without  mechanical  obstruction  at 
the  pylorus  or  beyond  it.  The  tumour  has  been  mistaken  for  a  faecal  mass, 
intussusception,  aneurysm,  enlarged  glands,  glandular,  omental,  ovarian 
or  uterine  tumours,  floating  kidney  (Billroth),  the  spleen  (Cayley) — with 
many  of  which  pain  and  vomiting  may  occur.  Simple  stricture  is  re- 
cognised by  its  long  history,  usually  of  the  symptoms  of  chronic  ulcer, 
and  often  by  its  early  commencement  and  in  women.  The  prognosis  was 
formerly  death  from  starvation,  and  in  malignant  disease  it  remains 
absolutely  fatal. 

Treatment :  Pyloreciomy : — After  numerous  experiments  on  animals 
by  many  observers,  who  showed  that  partial  or  even  complete  excision  of 
the  stomach  was  not  necessarily  fatal,  Pean,  in  1879,  removed  a  cancerous 
pylorus,  the  patient  dying  on  the  fifth  day ;  Eydygier  performed  a  similar 
operation  in  1880,  death  resulting  in  12  hours ;  and  in  1881,  Billroth 
performed  pyloreetomy  upon  a  woman  who  recovered  rapidly,  gained  flesh 
and  returned  to  her  work,  but  died  of  recurrence  4  months  later.  The 
operation  of  pyloreetomy  then  came  into  vogue,  and,  in  April  1885, 
Winslow  ('Am.  Jour.  Med.  Sci.,'  from  which  these  data  are  taken)  found 
61  cases  recorded  :  16  recovered  from  the  operation  and  44  died,  the  re- 
sult being  unknown  in  1  case.  The  younger  and  stronger  patients  bore 
the  operation  best ;  no  patient  recovered  when  the  operation  lasted  3 
hours,  and  the  duration  depends  upon  the  skill  of  the  operator — Billroth 
is  the  quickest  operator,  and  6  of  his  11  cases  recovered — and  the  difficulty 
of  the  case.  The  latter  varies  chiefly  with  the  adhesions,  the  existence 
of  which  cannot  be  detected  through  the  wall  and  not  always  imme- 
diately with  the  hand  upon  the  tumour.  Firm  adhesions  to  the  pancreas 
should  negative  the  operation,  the  gland  bleeds  so  freely  and  is  so  liable 
to  slough  and  pour  its  juice  into  the  peritoneum ;  almost  every  case  with 
pancreatic  adhesions  died.  Extensive  adhesions  to  the  transverse  colon, 
requiring  much  stripping  of  the  bowel  from  the  growth,  led  more  than 
once  to  gangrene  of  the  gut,  so  that  Czerny  proposed  to  excise  it  too. 
Adhesions  were  present  in  the  great  majority  of  cases,  and  enlarged 
glands  were  still  more  frequent.  Colloid  cancer  yielded  decidedly  better 
results  than  undegenerate  cases. 

Of  55  cases  of  cancer,  41  died  from  the  operation,  in  1  the  result  is 
unknown,  and  13  recovered  ;  of  the  latter,  1  (colloid,  a  case  of  Wolfler) 
was  alive  nearly  4  years  after  the  operation,  with  recurrence  and  having 
had  one  recurrence  removed,  one  lived  27  years,  one  1^  year,  one  l^year, 
and  the  rest  either  died  within  twelve  months,  or  there  was  no  state- 
ment on  the  point.  Of  10  cases,  the  average  duration  of  life  was  sixteen 
months ;  no  case  lived  two  years  without  recurrence.  The  very  high 
mortality  in  the  hands  of  good  surgeons,  the  often  short  respite  when 
the  patient  recovers,  the  apparent  impossibility  of  removing  all  the  dis- 
ease and  consequent  certainty  of  recurrence,  and  the  impossibility  ot 
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selecting  cases  free  from  adhesions,  seem  certainly  to  show  that  the  ope- 
ration is  doomed  unless  results  improve  when  cases  are  attacked  earlier. 
In  6  cases  of  simple  stricture,  half  recovered  perfectly.  The  causes  of 
death  were  :  Collapse  within  26  hours  in  almost  50  per  cent,  of  the  cases, 
then  peritonitis  from  gangrene  of  the  colon  or  slipping  of  stitches 
in  16^-  per  cent.,  inanition,  and  various  relatively  infrequent  causes. 

Operation. — Wash  out  the  stomach  well  with  boracic  or  salicylic 
lotion.  Use  a  median  incision  if  possible,  or  one  in  the  semilunar 
line ;  transverse  and  oblique  have  often  been  employed.  At  once  ex- 
amine the  tumour  for  adhesions,  if  there  are  many  to  the  pancreas, 
or  if  enlarged  glands,  which  cannot  be  removed,  are  found,  sew  up  the 
wound  or  do  a  palliative  operation.    If  the  case  is  favourable,  isolate 


Fig.  238  — Bishop's  Clamp,  for  enterectomy  or  pylorectomy. 


the  tumour  from  the  omenta  which  are  to  be  divided  between  double 
ligatures  inside  the  main  vessels,  but  no  further  than  is  necessary,  as 
the  nourishment  of  the  cut  edges  will  depend  on  them.  Draw  out  the 
tumour,  place  a  sponge 
beneath  it  over  the  wound, 
and  apply  Bishop's  clamp 
(Fig.  238)  or  a  ligature  on 
either  side.  Feel  for  the 
edge  of  the  growth  on  the 
stomach  side,  and,  wide 
of  its  margin,  cut  through 
the  viscus,  tying  vessels  as 
they  bleed.  The  edge  may 
be  very  difficult  to  define, 
owing  to  hypertrophy  of 
the  muscular  coat ;  the 
impression  received  by  the  Fig.  239  shows  the  best  mode  of  ; uniting  the 
-c  +  u   „     .™4-1a  stomach  and  duodenum  after  excision  of  the 

finger  must  be  collected  by       pylorus  and  much  of  the  lesser  curvature.  Three 
that  on  the  eye  after  open-       Lembert's  sutures  are  in  position,  d,  duodenum; 
ing  of  the  viscus.   Eemove      s,  stomach, 
with  sponges  anything  from 

the  interior  of  the  stomach.  Now  close  the  wound  in  the  viscus,  starting 
from  the  small  curve,  until  an  opening  corresponding  to  that  of  the 
duodenum  is  left  (Fig.  239) ;  first  unite  the  edges  of  the  mucosa,  then 
the  peritoneal  surfaces,  by  a  row  of  Lembert's  sutures  including  £  inch  of 
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peritoneum,  and  complete  by  a  second  row  of  interrupted  suture  or  a 
continuous  suture  ('tier-suture'  of  Czerny). 

Now  cut  the  growth  free  from  the  duodenum,  tie  the  vessels,  and 
unite  the  cut  end  to  the  margins  of  the  aperture  left  near  the  great 
curve  of  the  stomach.  The  difficulty  is  with  the  posterior  halves  of  the 
viscera.  The  peritoneum  is  first  united  by  Lembert's  sutures  passed 
from  the  cut  edge  through  the  muscular  and  serous  coats  of  the 
stomach,  then  from  behind  through  the  serous  and  muscular  coats  of  the 
duodenum,  and  tied  within  (i.e.  from  the  front),  then  the  mucous  edges, 
and  lastly,  the  anterior  portions  are  united  as  in  enterectomy  (Fig.  213). 
All  the  posterior  sutures  must  be  passed  and  then  all  tied  before  the 
anterior  are  inserted.  Finally,  examine  the  union  carefully,  disinfect 
and  return.  Close  the  abdominal  wound  as  usual,  and  feed  by  rectum 
only  for  24  to  48  hours  ;  then  give  iced  milk  by  mouth.  Solid  food  has 
usually  been  taken  after  the  second  week. 

Gastrectomy  has  been  attempted  by  Connor  of  Cincinnati ;  the 
patient  died  on  the  table. 

Gastroenterostomy  was  performed  by  Wolfler  in  1881  on  the  spur  of 
the  moment  in  a  case  in  which  he  found  pylorectomy  impossible.  He 
raised  the  nearest  loop  of  jejunum,  clamped  it,  made  a  1^-inch  cut 
along  its  free  edge  and  a  corresponding  one  in  the  anterior  wall  of  the 
stomach  near  its  greater  curve,  and  united  the  margins  of  the  wounds.. 
The  patient  should  be  prepared  as  for  pylorectomy.  Two  cases  have 
died  of  kinking  of  the  gut  just  beyond  the  fistula  ;  this  may  be  avoided 
by  uniting  the  bowel  in  a  suitable  line  to  the  stomach  for  a  short 
distance  below  the  fistula.  Barker,  in  a  successful  case  ('Brit.  Med. 
Jour.,'  Feb.  13,  1886),  at  first  made  the  incisions  through  serous  and 
muscular  coats  only,  then  united  the  peritoneum  posteriorly  by  a  con- 
tinuous suture,  opened  the  mucous  membrane,  united  the  anterior 
edges  by  Czerny's  tier-suture,  and  lastly  raised  the  bowel  and  applied  a 
second  continuous  suture  posteriorly. 

The  operation  has  given  marked  relief.  It  has  been  done  17  times 
for  cancer  with  11  deaths,  many  of  the  cases  being  desperate  at  the 
time  of  operation ;  and  4  times  for  simple  stricture  with  1  death.  It 
seems  probable  that  this  operation  is  the  best  in  malignant  cases  unless 
the  subjects  are  strong  and  the  disease  limited  ;  then  pylorectomy  by 
practised  hands  seems  justifiable.  In  cases  of  simple  stricture,  too,  its 
results,  so  far  as  they  go,  are  better  than  those  of  pylorectomy ;  more- 
over, if  peptic  digestion  is  possible  it  may  occur. 

Duodenostomy ,  or  the  formation  in  two  stages  of  a  fistula  into  the 
first  part  of  the  duodenum,  has  been  done  thrice,  the  cases  dying  of 
inanition  within  a  week  ;  2  were  for  fibrous  stricture.  It  is  difficult  on 
the  dead  body  to  attach  the  first  part  of  the  duodenum  to  the  abdominal 
wall,  but  when  the  pylorus  is  lowered  by  cancer  the  difficulty  dis- 
appears (Southam,  'Brit.  Med.  Jour.,'  vol.  i.,  1884). 

Jejunostomy,  or  the  formation  of  a  fistula  leading  into  the  beginning 
of  the  jejunum,  was  performed  by  Bobertson  in  1883  ('Brit.  Med. 
Jour.,'  Feb.  21,  1885),  and  later  by  Golding  Bird  and  Pearce  Gould 
{ibid.,  Dec.  5,  1885).  The  operation  gave  satisfaction  to  the  operators, 
though  the  patients  died  early  from  exhaustion.  The  objection  to  both 
this  and  duodenostomy  would  probably  be  trouble  from  escape  of  juices. 
Jejunostomy  is  easier  than  either  gastroenterostomy  or  duodenostomy. 

Digital  divulsion  of  the  pylorus  was  performed  in  1882  by  Loreta  of 
Bologna,  who  has  operated  4  times.  Up  to  February  1885  Winslow 
found  2  other  cases  :  3  lived,  2  died,  and  1  was  doing  well  (3rd  day)* 
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Loreta  makes  a  5-  or  6-inch  cut  parallel  to  the  right  ribs,  draws  out  and 
opens  the  stomach  near  the  pylorus,  passes  one  forefinger  through  the 
stricture,  then  the  other,  and  separates  them  forcibly  till  the  orifice 
measures  about  3  inches.  The  wounds  are  then  closed  as  usual.  The 
operation  is  applicable  only  to  simple  strictures.  It  takes  30  to  50 
minutes,  and  shock  is  slight ;  there  is  no  fistula ;  nourishment  is  soon 
taken,  flesh  gained  rapidly,  and  a  report  on  2  cases  about  a  year  after 
operation  described  the  cure  as  perfect  and  permanent.  It  would  be 
satisfactory,  however,  to  have  a  further  account,  as  we  cannot  but  fear 
that  contraction  will  recur.  The  operation  has  been  applied  also  to 
short  cicatricial  stenosis  of  the  cardia. 

Recurrent  typhlitis. — In  a  case  in  which  a  man  was  frequently 
incapacitated  from  active  work  by  attacks  of  acute  typhlitis,  Charters 
Symonds,  at  the  instigation  of  the  late  Dr.  Mahomed,  cut  down  upon  the 
appendix  and  found  it  to  contain  a  f cecal  calculus,  which  he  removed, 
with  the  result  that  the  man  was  completely  relieved. 

Feecal  fistula  and  artificial  anus. — When  part  of  the  intestinal 
contents  escape  through  a  skin  opening  the  patient  is  said  to  have  a 
'faecal  fistula; '  when  the  whole,  an  'artificial  anus.'  The  causes  are  : 
injury,  wounding  abdominal  wall  and  gut  and  causing  direct  adhesion 
of  the  peritoneal  edges  or  formation  of  a  faecal  abscess  which  opens 
through  the  superficial  wound  ;  ulceration  of  the  gut  causing  adhesion 
to  the  abdominal  wall  and  perforation,  or  faecal  abscess  opening  on  the 
surface ;  a  circumscribed  suppurative  peritonitis  may  burst  both  on  the 
gut  and  skin  surface  ;  gangrene  of  the  gut,  from  strangulation,  which  is 
by  far  the  commonest  cause  ;  lastly,  cancer  of  the  bowel.  Seats  : 
usually,  the  femoral  or  inguinal  rings,  less  often  the  navel ;  other 
points  are  much  less  common.  The  anatomy  varies :  (1)  There  is  an 
aperture  in  the  skin  leading  into  a  short  sinus,  lined  by  granulation 
tissue,  at  the  bottom  of  which  the  intestine  with  a  hole  in  its  side  is 
adherent, in  the  form  of  an  open  arch,  to  the  abdominal  wall;  a  catheter 
or  finger  passes  towards  the  anus  almost  as  easily  as  towards  the  mouth. 
In  this  form  a  small  area  of  the  wall  has  sloughed,  only  part  of  the 
bowel  contents  escape,  and  the  tendency  is  to  heal.  (2)  The  aper- 
ture in  the  skin  has  a  more  or  less  protruding  margin  of  bright  red 
mucous  membrane  ;  a  catheter  passes  easily  to"  7ards  the  mouth,  but 
only  with  difficulty  is  the  way  towards  the  anus  found,  because  a  valve- 
like fold  ('  spur ')  intervening  between  the  two  apertures  is  driven  over 
the  latter  by  the  pressure  of  fasces  escaping  from  the  upper  opening ; 
the  '  spur  '  may  be  visible  in  the  skin-opening.  The  upper  and  lower 
portions  of  intestine  lie  side  by  side  as  they  approach  the  aperture,  and 
either  the  greater  part  of  the  circumference  of  a  short  segment  of  gut  has 
sloughed  and  the  bowel  has  become  sharply  bent,  or  a  coil  of  some  length 
has  separated,  leaving  two  distinct  ends  of  intestine  in  the  aperture ; 
the  spur  is  formed  by  the  projecting  mesenteric  side  of  a  bent  coil  or 
by  the  contiguous  walls  of  the  two  pieces  of  bowel  which  open  on 
the  surface.  All  faeces  escape  by  the  wound  in  this  case.  It  is  obvious, 
that  there  is  no  line  between  this  form  and  that  first  mentioned ;  the 
bowel  may  form  an  angle  of  any  degree  of  acuteness,  and  the  promi- 
nence of  the  spur  varies  proportionately,  as  also  does  the  escape  of 
faeces.  (3)  A  long  sinus  may  lead  among  coils  of  bowel  to  the  intestinal 
opening.  The  skin  round  the  opening  is  always  more  or  less  irritated. 
In  all  cases  the  bowel  below  the  opening  tends  to  contract  and  atrophy. 

Complications. — Prolapse  of  mucous  membrane  or  bowel  is  common 
from  the  upper  end,  and  is  usually  easily  reducible  ;  it  may  become  stran- 
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gulated,  greatly  swollen  and  gangrenous,  or  be  irreducible  from  adhesions 
between  the  serous  surfaces  of  prolapsed  bowel  or  from  fibroid  thickening. 
Not  uncommonly  the  skin-opening  becomes  strictured,  causing  con- 
stipation and  even  vomiting,  dilatation  of  the  upper  end  of  the  bowel, 
and  more  complete  occlusion  by  pressure  of  the  lower. 

The  diagnosis,  even  of  fistula,  is  usually  easy,  but  may  be  difficult 
when  the  opening  in  the  gut  is  very  small  and  an  abscess  is  present : 
the  discharge  is  chiefly  pus,  and  the  smell  may  be  faeculent  without 
communication  with  the  gut ;  escape  of  flatus  and  the  presence  of  bits 
of  food  in  the  discharge  must  be  looked  for.  Recognition  of  the  part  of 
the  gut  affected  depends  upon  the  nature  of  the  discharge,  the  effect 
of  eating  upon  it,  and  the  situation  of  the  skin-opening.  An  anus  high 
up  causes  wasting  and  scanty  urine ;  in  the  colon  it  has  no  such  effect. 

Treatment. — For  about  three  months  in  all  cases,  except  those  of 
jejunal  fistula  in  which  resection  and  immediate  suture  of  the  bowel 
has  not  been  adopted,  it  is  usual  to  wait  and  allow  the  patient  to  regain 
health,  the  adhesions  about  the  wound  to  become  firm,  and  septic 
inflammation  to  pass  away.  During  this  period,  in  many  cases  of 
fistula  the  discharge  will  become  manifestly  less,  and  the  opening  will 
contract  or  even  close.  In  this  case  before  the  end  of  the  time  men- 
tioned the  actual  cautery  may  from  time  to  time  be  applied  to  the  edge 
of  the  sinus  to  cause  it  to  granulate  freely,  and  a  suitable  dressing 
may  be  worn  beneath  the  pad  of  an  ordinary  truss  to  prevent  the  exit 
of  faacal  matter.  The  patient  should  be  kept  at  rest  in  bed  with  the 
limb  fixed  upon  a  Thomas'  hip-splint  if  the  opening  is  in  the  groin; 
and  a  diet  which  leaves  little  residue  should  be  given.  The  action  of  the 
cautery  may  be  aided  by  the  insertion  during  full  granulation  of  a  stout  silver 
wire  button-suture  to  hold  the  walls  in  contact,  the  patient  being  fed  by 
enemata  during  the  experiment.  When  thus  cured  the  bowel  usually 
remains  adherent  beneath  the  scar,  but  the  traction  of  the  mesentery 
and  movements  of  the  intestines  may  lengthen  the  adhesions,  which 
are  often  very  limited,  or  even  sever  them  when  healing  has  occurred 
early. 

If  there  be  no  sign  of  improvement  in  3  months  the  patient  should 
be  anaesthetised  and  the  anus  carefully  examined  with  two  silver 
catheters,  or  with  a  finger,  to  ascertain  the  presence,  prominence  and 
depth  from  the  surface  of  the  spur  ;  also,  in  cases  coming  later  under 
notice,  the  amount  of  contraction  of  the  lower  segment.  Care  must  be 
taken,  especially  when  the  finger  is  used,  not  to  break  down  the  adhe- 
sions, and  any  notching  of  the  margin  must  be  limited. 

The  first  thing  to  do  is  to  get  rid  of  the  spur ;  this  is  usually  done 
by  clamping  it  with  Dupuytren's  '  enterotome  ' — really  a  pair  of  forceps 
— which  is  put  on  rather  loosely  at  first  and  cautiously  tightened  from 
clay  to  day ;  it  comes  away  in  about  a  week  bringing  a  piece  of  septum 
in  its  grasp.  It  sometimes  excites  vomiting  and  constipation,  but  the 
danger  is  septic  peritonitis.  Von  Nussbaum  estimates  the  mortality  of 
this  method  as  3  to  4  per  cent.,  and  the  success  as  66  per  cent.  Mitchell 
Banks  has  recently  successfully  employed  elastic  pressure  on  the  spur 
by  means  of  a  large  rubber  tube  thrust  into  the  bowel  on  either  side 
of  it,  the  tube  being  fixed  by  a  string  through  the  anus  ;  he  kept  it  in 
for  a  week  at  a  time  on  two  or  three  occasions,  and  in  three  months  the 
fistula  was  healed. 

Once  the  spur  is  destroyed  many  cases  get  well  in  the  course  of  a 
few  weeks  or  months,  or  the  patient  may  be  satisfied  with  the  relief  a 
pad  under  a  truss  gives.    But  a  more  rapid  cure  being  usually  desirable, 
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the  cautery  is  used  :  or  the  edges  are  pared  and  brought  together, 
two  hemi -elliptical  cuts  being  made  at  a  little  distance  from  the  anus 
to  permit  their  approximation  :  or  the  skin  around  the  anus  is  removed 
by  two  hemi-elliptical  cuts,  one  of  which  lies  close  to  the  aperture, 
•the  other  at  f-1  inch  away;  parallel  to  the  former,  1^-2  inches 
distant,  a  longer  cut  is  made,  and  the  strip  of  skin  included  between 
the  two  is  raised,  glided  so  as  to  cover  the  aperture,  and  attached  to 
the  raw  edge  on  the  opposite  side  of  it,  a  raw  surface  being  left  on  the 
flap  side  :  a  flap  may  be  twisted  to  cover  the  opening :  or,  lastly,  the 
abdomen  may  be  opened,  the  bowel  dissected  from  its  adhesions,  closed, 
and  dropped  into  the  cavity.  This  operation  is  decidedly  the  most 
serious ;  its  mortality  has  been  at  least  25  per  cent.,  but  otherwise  it  has 
been  a  decided  success.  The  first  step  is  to  cleanse  the  anus  thoroughly 
with  a  sharp  spoon,  and  1  in  20  carbolic  or  1  in  500  sublimate  lotion 
well  scrubbed  in  ;  a  finger  is  then  passed  into  the  upper  opening,  carefully 
cut  down  upon  in  the  most  convenient  direction,  and  the  bowel  clamped 
with  rubber-sheathed  forceps ;  the  peritoneum  is  opened  sufficiently  to 
allow  the  adhesions  which  bind  the  bowel  to  the  wall  to  be  dissected 
through,  some  enlargement  of  the  wound  over  the  descending  piece 
being  probably  required.  If  the  opening  be  small  and  lateral,  it  may  be 
closed  by  suture  ;  but  when  this  operation  is  performed  it  will  usually 
be  necessary  to  resect  the  ends  of  the  bowel  and  a  wedge-shaped  piece 
of  mesentery,  and  to  suture  the  parts,  as  directed  at  p.  606.  The 
abdominal  wound  is  then  closed  carefully  with  buried  sutures.  In  the 
case  of  femoral  hernia,  instead  of  dividing  Poupart's  ligament  to  enlarge 
the  opening,  laparotomy  should  be  done  close  above  and  parallel  to  the 
ligament.  The  above  operation  was  done  by  Czerny  in  two  cases  of 
artificial  anus  in  irreducible  herniae,  a  '  radical  cure  '  being  performed  at 
the  same  time. 

In  all  the  above  modes  of  treatment  it  is  most  important  to  fix  the 
limb  on  a  Thomas'  hip-splint,  to  maintain  light  uniform  pressure  with 
"wool  over  the  wound,  to  have  the  bowels  well  cleared  some  hours  before 
•starting,  and  to  greatly  limit  the  food  by  mouth  and  make  up  with 
•rectal  feeding. 

In  old  cases,  when  the  descending  bowel  requires  dilatation,  this  would 
probably  be  best  effected  by  the  wearing  in  it  of  a  sausage-shaped 
india-rubber  bag,  blown  up  after  introduction  ;  it  would  be  easy  to  cause 
this  also  to  make  pressure  6n  the  spur  as  in  Banks'  plan. 

Other  f cecal  fistulce  than  the  above  occur  :  either  small  or  large  gut 
may  open  into  the  bladder,  uterus,  or  vagina,  or  two  portions  of  the 
alimentary  tract  may  communicate  and  cause  anomalous  symptoms, 
e.g.,  vomiting  of  faex.  The  suffering  and  wasting  in  these  cases  often 
justify  laparotomy  with  a  view  to  separation  and  suture  of  the  commu- 
nicating viscera,  provided  that  the  fistula  is  not  due  to  cancer  and  that 
there  is  no  reason  to  suspect  general  matting  of  the  bowels. 

The  Kidneys. 

Malformations  and  misplacements  of  the  kidney  have  acquired 
more  surgical  importance  since  operative  interference  in  renal  disease 
has  been  undertaken. 

One  kidney  may  be  absent,  or  so  extremely  small  as  to  be  practically 
absent.  Much  more  often  a  kidney  weighs  one  to  two  ounces,  such 
gland  structure  as  it  possesses  being  healthy,  in  which  case  it  is  very 
doubtful  whether  it  would  serve  the  purposes  of  life  if  the  other  were 
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removed.  Again,  the  two  kidneys  may  be  more  or  less  completely  fused ; 
they  most  usually  form  a  horseshoe-shaped  mass,  the  two  organs  being 
united  by  their  lower  extremities,  and  placed  symmetrically  but  closer 
than  normal  to  the  spine.  Less  commonly  the  kidneys  are  more  inti- 
mately blended,  even  the  pelvis  and  ureters  uniting ;  the  mass  thus 
formed  is  usually  found  in  front  of  the  spine. 

As,  from  the  point  of  view  of  nephrectomy,  atrophy  of  one  kidney 
has  the  same  effect  as  congenital  absence,  we  may  mention  here  that, 
as  a  result  of  chronic  interstitial  nephritis,  the  presence  of  a  cal- 
culus in  the  pelvis  in  some  cases,  and  obstruction  of  various  kinds  to 
the  escape  of  the  urine  from  the  pelvis,  atrophy  of  renal  substance 
may  be  very  complete.  But  in  many  of  these  cases,  the  previous 
history  and  the  results  of  examination  of  the  patient  will  reveal  the 
true  state  of  matters,  whereas  in  congenital  absence  there  are  no  such 
helps. 

Morris  ('  Surgical  Diseases  of  the  Kidney,'  p.  68)  shows  that  con- 
genital absence  or  rudimentary  development  of  a  kidney  occurs  1  in 
3,000-4,000  cases;  horseshoe  kidney  1  in  1,600;  1  more  completely 
fused  kidney  in  8,178  ;  whilst  59  kidneys  were  small  or  atrophied  among 
the  latter  8,178  cases. 

As  to  misplacement,  we  have  already  noted  that  in  cases  of 
complete  fusion  the  renal  mass  usually  occupies  the  mid-line.  When 
there  is  only  one  kidney  it  may  either  occupy  one  loin  or  be  dis- 
placed; and  when  there  are  two  kidneys,  one  may  be  displaced,  and 
is  often  also  malformed.  The  ordinary  displacement  is  towards  the 
sacro-iliac  synchondrosis,  but  the  kidney  may  pass  further  into  the 
pelvis,  sometimes  giving  rise  to  great  pain  during  menstruation  and  to 
obstruction  in  parturition,  or  into  the  iliac  fossa.  In  these  situations, 
and  in  the  mid-line,  a  single  or  fused  kidney  may  be  felt,  either  fixed 
or  movable,  and  occasion  the  suspicion  that  some  tumour  is  growing. 
Should  the  mass  possess  a  reniform  outline,  especially  a  hilum,  this  is 
important  in  the  diagnosis,  but  it  is  often  absent ;  the  sickening  pain 
which  handling  a  kidney  induces  is  said  to  be  as  characteristic  as  testi- 
cular pain,  and  watching  will  show  that  no  increase  occurs.  Morris 
suggests  that  examination  of  the  urine  after  free  handling  might  reveal 
some  change— e.g.  albumen  or  microscopic  blood. 

Movable  and  floating-  kidneys. — The  distinction  between  these 
is  anatomical :  a  movable  kidney,  which  is  pretty  common,  is  so  loosely 
connected  with  surrounding  parts,  that  it  moves  sufficiently  freely  behind 
the  peritoneum  for  its  movements  to  produce  symptoms  and  to  be  per- 
ceived by  examining  hands  [the  kidney  always  moves  a  little  with  the 
diaphragm,  as  may  be  seen  when  it  is  exposed] ;  a  floating  kidney  is  one 
which  has  a  mesonephron,  or  fold  of  peritoneum  like  the  mesentery, 
and  is  excessively  rare.  But,  clinically,  the  movements  of  a  kidney 
behind  the  peritoneum  may  be  so  extensive  that  it  is  impossible  to  dis- 
tinguish such  from  one  with  a  mesentery,  and  it  is  conceivable  that  a 
normally  placed  kidney  might,  on  becoming  very  movable,  acquire  a 
mesentery,  in  which  case  there  would  be  no  real  difference  between  the 
movable  and  floating  varieties.  At  the  bedside,  therefore,  kidneys  which 
only  slip  in  and  out  or  up  and  down  are  called  'movable,'  whilst  those 
which  make  wider  excursions,  so  as  to  be  found  even  in  contact  with  the 
anterior  abdominal  wall,  at  some  distance  from  the  loin,  are  called 
'  floating.' 

Kidneys  which  move  abnormally  are  much  more  common  in  women 
than  in  men.    They  are  frequently  attributed  to  some  shake,  blow,  or 
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violent  effort,  and  are  distinctly  related  to  parturition,  which  causes  not 
only  violent  straining,  but  also  laxity  of  the  abdominal  wall ;  emaciation 
and  loss  of  perirenal  fat,  congenital  deficiency  of  this  tissue,  and  con- 
ditions like  hydronephrosis,  calculus,  or  new  growths,  which  increase 
the  weight  of  the  kidney,  are  other  causes. 

The  symptoms  vary  from  slight  discomfort  to  absolutely  disabling 
suffering,  and  the  most  movable  kidneys  are  by  no  means  always  those 
which  cause  the  most  severe  symptoms.  There  is  a  feeling  of  weight  or 
dragging,  often  amounting  to  real  pain  in  the  loin,  with  occasional 
severe  attacks  resembling  renal  colic  ;  sometimes  also  there  is  a  feeling 
of  something  moving  in  this  region ;  with  these  abnormal  sensations, 
attacks  of  vomiting,  obscure  dyspeptic,  hysterical,  and  hypochondriacal 
symptoms  occur.  The  urine  is  normal  unless  the  kidney  is  diseased. 
To  make  a  physical  examination  of  the  kidney,  let  the  patient  lie  on  the 
back,  with  well-bent  hips ;  engage  him  in  conversation,  or  make  him 
breathe  deeply  through  the  open  mouth,  place  one  hand  beneath  the 
loin,  the  other  in  the  ilio-costal  space  in  front,  and  let  them  work 
towards  each  other.  The  lower  end  of  a  normal  kidney  can  often  thus 
be  felt,  apparently  fixed ;  but  in  the  conditions  we  are  now  considering, 
it  will  slip  in  and  out  or  up  and  down,  or  its  mass  will  be  felt  more  or 
less  close  to  the  abdominal  wall,  more  or  less  freely  movable  about  a 
point  deep  in  the  loin  to  which  its  pedicle  is  attached.  This  fact,  with  the 
shape,  solidity,  fixed  size,  and  peculiar  sensations  excited  by  handling 
the  kidney,  are  the  chief  points  of  distinction  between  a  movable 
kidney  and  mesenteric  or  omental  cysts  and  tumours,  pedunculated, 
uterine,  and  ovarian  tumours,  faecal  masses,  distended  gall-bladders 
(very  frequently  mistaken,  L.  Tait),  and  other  less  common  intra- 
abdominal masses.  But  misplaced  kidneys  may  be  movable,  and  cannot 
then  be  pressed  into  the  loin,  and  the  shape  may  not  be  characteristic, 
and  the  points,  other  than  renal  pain,  are  often  of  little  value.  Many 
cases  of  movable  kidney  require  no  treatment  other  than  such  simple 
measures  as  avoiding  certain  forms  of  exercise,  relieving  constipation, 
resting  during  menstruation,  when  the  symptoms  are  usually  worse,  and 
so  forth.  Other  cases,  again,  are  rendered  comparatively  comfortable 
by  some  form  of  belt,  of  which  the  best  probably  is  made  of  elastic,  fits 
the  abdomen  closely,  and  has  an  india-rubber  air -pad  fixed  so  as  to  press 
the  kidney  back  into  the  loin.  When  these  measures  fail,  there  remain 
Hahn's  operation  of  suturing  the  kidney  into  position  (see  Nephror- 
rhaphy),  and  nephrectomy  (q.v.).  The  latter  should  be  done  only  after 
Hahn's  operation  has  failed,  or  when  the  movable  kidney  is  diseased  in 
such  a  way  as  to  justify  the  operation,  its  fellow  being  presumably 
capable  to  supporting  life ;  the  presence  of  a  mesonephron  would  not 
justify  it  in  the  first  instance.  Lumbar  nephrectomy  should  be  chosen 
as  being  least  fatal,  but,  as  Morris  ('  Surg.  Dis.  of  the  Kidney ')  points 
out,  this  operation  requires  that  the  diagnosis  should  be  absolutely 
certain,  lest  a  healthy  kidney  be  removed,  and  some  tumour — the  real 
cause  of  the  symptoms — be  left. 

Renal  calculus. — Crystals  of  uric  acid  or  oxalate  of  lime  often 
form  in  the  pelvis  of  the  kidney,  and  in  most  cases  pass  down  the  ureter  to 
the  bladder,  and  are  thence  discharged — the  crystals  of  uric  acid  appear- 
ing at  once  '  like  cayenne  pepper '  at  the  bottom  of  the  chamber,  and 
being  known  as  'gravel.'  But  in  some  cases  these  substances  do  not 
remain  discrete  crystals,  but  are  deposited  round  one  or  several  nuclei, 
and  form  calculi  either  in  the  kidney  substance,  or,  much  more  com- 
monly, in  a  calyx  or  in  the  pelvis,  in  the  latter  case  often  sending 


684        RENAL  CALCULUS  :   SYMPTOMS  AND  TREATMENT 


branching  offsets  into  the  calyces  (dendritic  calculus).  Phosphatic 
calculi  are  unusual  in  the  kidney. 

The  symptoms  are  much  more  marked  when  the  stone  is  loose  in 
the  pelvis  than  when  it  is  fixed  in  a  calyx  or  in  the  substance  of  the 
kidney.  They  are  those  of  pyelitis,  the  mucosa  of  the  pelvis  being 
mechanically  irritated,  and  include  pain  in  the  loin,  varying  from  a  dull 
ache  to  the  most  excruciating  agony,  having  a  marked  tendency  to  shoot 
towards  the  groin,  testicle,  labium,  and  inner  part  of  the  thigh,  and 
brought  on  or  aggravated  by  movement,  especially  jolting ;  the  more 
severe  attacks  of  pain  (renal  colic)  are  accompanied  by  more  or  less 
faintness,  nausea,  perhaps  vomiting,  and  sometimes  by  retraction  of  the 
testis ;  the  frequency  of  micturition  is  almost  always  increased,  and 
during  attacks  of  pain  may  be  incessant  and  accompanied  by  scalding ; 
the  urine  usually  contains  an  excess  of  mucus  or  muco-pus,  and  the 
microscope  often  reveals  the  presence  of  the  tailed  epithelial  cells  of  the 
pelvis  and  of  red  blood-corpuscles,  especially  after  jolting  or  handling 
of  the  loin ;  the  guaiacum  test  may  also  be  used  to  detect  blood,  but  in 
some  cases  the  urine  is  smoky  or  deeply  blood-stained.  The  urine,  when 
the  patient  is  seen,  may  contain  '  gravel '  or  crystals  of  oxalate  of  lime, 
or  there  may  be  a  history  of  the  passing  of  gravel,  or  of  one  or  more 
small  calculi  with  symptoms  of  renal  colic ;  but  these  points  are  often 
absent.  Sooner  or  later  suppuration  of  the  pelvis  is  almost  always  pro- 
duced ;  the  urine  remains  acid,  and  if  the  ureter  be  not  obstructed,  a 
deposit  of  pus  will  be  found  in  the  urine ;  it  is  a  common  symptom  for 
the  pus  to  vary  in  amount,  or  even  to  disappear  for  a  time,  only  to 
reappear  in  greater  quantity  upon  the  removal  of  some  obstruction  to  its 
escape  from  the  pelvis ;  and  its  diminution  or  disappearance  is  accom- 
panied by  aggravation  of  the  renal  pain,  owing  to  increased  tension  in 
the  kidney,  by  fever  and,  perhaps,  rigors.  Under  the  action  of  this  pres- 
sure, the  kidney  often  dilates  and  ultimately  forms  a  tumour  in  the  loin 
(pyonephrosis).  By  manual  examination  this  tumour  will  be  detected, 
but,  still  earlier,  the  renal  region  will  be  found  tender ;  pain  will  be 
induced  by  full,  active  flexion  of  the  hip  as  the  patient  lies  on  his  back, 
owing  to  pressure  of  the  thickened  psoas  on  the  kidney,  and  constipation, 
to  which  the  tendency  is  often  great,  increases  the  discomfort.  Cases 
are  recorded  in  which  renal  calculi  have  been  felt  and  been  caused  to 
grate  upon  each  other ;  and  stones  have  several  times  been  struck  by  an 
aspirator  needle  introduced  at  the  level  of  the  first  lumbar  spine,  just 
outside  the  erector,  and  passed  straight  forwards  or  slightly  inwards. 

If  a  stone  get  into  the  ureter  and  be  passed  along  it,  the  symptoms 
are  those  of  the  most  intense  renal  colic. 

The  diagnosis  must  be  made  from  gallstones  and  biliary  colic 
without  jaundice  (stone  in  cystic  duct),  by  the  more  distinct  localisation 
of  pain  in  the  loin  and  shooting  to  the  groin,  by  increased  frequency  of 
micturition,  and  often  by  hematuria;  from  movable  kidney  by  the 
non-detection  of  mobility ;  from  septic  pyelitis,  by  the  absence  of  cause 
for  this  or  of  symptoms  of  surgical  kidney ;  from  tubercular  pyelitis,  by 
the  absence  of  evidence  of  tubercle  elsewhere,  usually  by  the  stronger 
health,  and  differences  in  the  urine  may  help ;  from  typhlitis,  by  the 
higher  seat  of  the  tumour,  tenderness,  and  absence  of  fever ;  from  lum- 
bago, by  the  unilateral  distribution  of  the  pain.  In  severe  doubtful 
cases  the  kidney  must  be  cut  down  upon  and  explored  with  a  darning- 
needle  held  firmly  in  a  needle-holder. 

Treatment. — During  the  descent  of  a  renal  calculus  opium  must 
foe  freely  administered  and  mustard  poultices  or  belladonna  fomentations 
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be  frequently  applied  to  the  painful  region  ;  if  these  means  fail,  relief 
may  be  given  by  the  inhalation  of  chloroform.  Large  enemata  of  warm 
water  may  relieve  the  pain  by  relaxing  spasm  of  the  ureter.  If  the 
stone  does  not  descend,  medical  means  may  be  first  tried  with  a  view 
to  dissolving  it  or  so  reducing  its  size  as  to  admit  of  its  passage  along 
the  ureter.  If  the  calculus  be  uric  acid,  it  may  possibly  be  dissolved  by 
keeping  the  urine  continuously  alkaline  by  the  administration  of  the 

citrate  or  acetate  of  potash — grs.  xl.-l.  every  3  hours  in  aq.  5H j  i v. ^. 

for  an  adult  (Roberts).  If  these  means  with  rest  do  not  relieve  the 
symptoms,  or  if  the  patient  must  lead  an  active  life,  the  question  of 
removal  of  the  calculus  by  nephrolithotomy  (a. v.)  must  be  entertained ; 
and  this  operation  becomes  one  of  emergency  and  obligatory  in  case  of 
anuria  resulting  from  impaction  of  a  calculus  in  the  ureter  of  a  kidney, 
of  the  which  the  fellow  is  already  hors  cle  combat  from  a  similar  or  some 
other  cause.    The  kidney  last  affected  should  first  be  examined. 

When  the  kidney  is  suppurating  and  swollen,  nephrotomy  and  drain- 
age, with  search  for  and  removal  of  the  calculus,  if  found,  must  first  be 
done  (see  Pyonephrosis) ;  and  nephrectomy  is  required  in  cases  in  which, 
though  careful  examination  of  the  exposed  kidney  by  fingers  passed  in 
front  of  and  behind  it  and  by  a  needle  fails  to  detect  a  stone,  the 
patient's  sufferings  are  sufficiently  severe  to  justify  the  measure,  and  are 
apparently  due  to  a  morbid  condition  of  the  kidney.  In  a  few  cases  this 
operation  has  been  practised  and  a  calculus  found  on  laying  open  the 
kidney  (Morris,  '  Med.  Chir.  Trans.,'  1884). 

Pyonephrosis  implies  dilatation  of  the  renal  pelvis  and  of  the 
kidney  itself  by  the  accumulation  of  pus  within  them  ;  the  most  common 
causes  of  this  condition  are  calculus  and  tubercle  ;  chronic  obstruction 
in  the  lower  urinary  tract  with  cystitis  and  decomposition  of  the  urine 
may  lead  to  some  dilatation  and  suppuration  of  the  pelvis  of  the  kidney, 
but  such  conditions  do  not  commonly  give  rise  to  sufficient  dilatation  to 
constitute  pyonephrosis.  As  already  said,  hydronephrosis  may  at  any 
time  pass  into  pyonephrosis.  The  presence  of  a  calculus  in  the  pelvis 
of  the  kidney  at  first  sets  up  a  superficial  inflammation  with  desqua- 
mation of  the  epithelium  ;  later  on  suppuration  takes  place,  and,  if  the 
pus  can  find  a  ready  vent  by  way  of  the  ureter,  dilatation  does  not  occur ; 
but  it  frequently  happens  that  the  stone  causes  partial  or  complete 
obstruction  to  the  exit  of  the  pus,  which  consequently  accumulates  in 
the  pelvis  of  the  kidney  and  causes  dilatation  of  ic  ;  the  obstructing 
cause  may  be  temporarily  removed,  and  then  a  free  discharge  of  pus 
escapes ;  this  is  a  symptom  which,  if  it  occur  from  time  to  time,  the 
urine  being  acid  and  clear,  or  containing  but  little  pus  in  the  interval,  is 
practically  diagnostic  of  pyonephrosis  affecting  one  kidney.  The  accu- 
mulation of  pus  later  on  gives  rise  to  atrophy  and  flattening  of  the 
pyramids,  and  finally  absorption  of  the  cortex,  so  that  nothing  remains 
but  a  single  or  multilocular  sac  containing  pus. 

Symptoms. — At  first  those  of  pyelitis  (p.  684),  with  fever  and  com- 
monly rigors ;  emaciation  ;  and,  sooner  or  later,  an  obscurely  fluctuating, 
more  or  less  painful,  tender  tumour  appears  in  the  loin,  extending  back- 
wards to  the  erector  spinas,  having  the  colon  in  front  of  it,  and  dull  on 
percussion.  If  left  to  take  its  own  course,  the  pus  may  point  towards 
the  loin  or  burst  into  the  colon,  or  rarely  into  the  stomach,  duodenum, 
left  lung,  or  peritoneum. 

Treatment. — There  is  no  medical  treatment  which  is  of  any  avail 
in  pyonephrosis,  and  it  is  most  important  that  efficient  surgical  means 
should  be  adopted  before  the  renal  substance  is  entirely  destroyed. 
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Aspiration  is  of  no  value  as  a  curative  measure,  though  as  a  means  of 
diagnosing  the  presence  of  pus,  and  possibly  by  a  lucky  chance  striking 
a  stone,  it  is  valuable.  Nephrotomy  (q.v.),  drainage,  and,  if  a  stone  be 
found,  its  removal,  is  the  proper  treatment ;  it  is  possible  that  after  this 
the  wound  may  close  up  and  a  cure  result,  with,  however,  more  or  less 
destruction  of  kidney  substance.  If  the  wound  fail  to  close  it  may  be 
necessary  to  remove  the  kidney,  but  in  all  cases  it  is  better  to  make  a 
second  operation  of  this  than  to  perform  nephrectomy  in  the  first 
instance. 

Tubercular  kidney. — Tubercle  may  affect  the  kidney  as  a  part  of 
a  general  miliary  tuberculosis,  the  granulations  being  sparsely  scattered, 
chiefly  in  the  cortex,  running  together  here  and  there  perhaps  into  small 
yellow  patches.  This  form  is  much  most  frequent  under  10,  and  almost 
always  affects  both  kidneys  (Morris),  but  it  gives  rise  to  no  characteristic 
symptoms  and  has  merely  a  pathological  interest.  In  the  tubercular — 
or,  as  it  used  to  be  called,  scrofulous — kidney,  the  morbid  process  is 
either  primary  in  the  kidney,  whence  it  often  extends  down  the  ureter 
to  the  lower  urinary  apparatus;  or,  as  is  more  often  the  case,  it  is  secon- 
dary to  or  concomitant  with  pulmonary  phthisis  or  other  local  tubercu- 
losis (e.g.,  of  the  testis,  bladder,  and  prostate,  of  the  spine,  or  of  some 
joint),  the  kidney  disease  being  a  very  important,  if  not  the  chief,  factor 
in  the  case. 

As  a  rule  this  variety  of  tuberculosis  begins  by  the  formation  of 
granulations,  which  quickly  coalesce,  or  of  a  diffuse  infiltration  in  the 
cortex  of  the  kidney  at  one  or  more  points ;  it  may,  however,  commence 
in  the  points  of  one  or  more  papilla?  in  cases  in  which  extension  from 
the  pelvis  has  not  occurred.  The  patches  of  infiltration  extend  margin- 
ally and  undergo  the  usual  caseous  degeneration,  so  that  in  an  early 
stage  a  section  shows  one  or  several  cavities  full  of  cheesy  stuff,  either 
dry,  pultaceous,  or  puriform,  in  the  cortex  of  the  kidney,  invading  the 
papillae  and  approaching  more  or  less  nearly  to  the  calyces,  whilst  the 
remaining  renal  substance  is  the  seat  of  interstitial  infiltration  or  shews 
distinct  granulations.  A  little  later  and  the  cavities  communicate,  the 
papilla?  are  completely  destroyed,  and  some  of  the  tubercular  detritus 
escapes  into  the  pelvis,  leaving  spaces  with  walls  rendered  shaggy  by 
adhesion  of  undetached  but  degenerate  tissue.  The  kidney  is  much 
increased  in  size  and  closely  adherent  to  the  surrounding  fat,  which  is 
fibroid,  to  the  colon,  and  to  other  neighbouring  organs.  The  mucous 
membrane  of  the  pelvis  now  (if  not  sooner)  becomes  inflamed,  thickened, 
and  ulcerated,  and  the  tubercular  infiltration  extends  more  or  less 
rapidly  down  the  ureter,  causing  more  or  less  complete  obstruction. 
The  result  is  high  tension  in  the  pelvis,  dilatation  of  the  kidney,  and 
its  conversion  into  a  large  tubercular  abscess  which  runs  the  course  of 
a  calculous  pyonephrosis. 

In  other  cases  the  tubercular  stuff  does  not  soften,  but  dries,  and  often 
undergoes  more  or  less  calcification.  We  then  find  a  quantity  of  mortar- 
like material  in  a  fibroid  capsule  divided  into  spaces  by  fibrous  septa, 
the  whole  enveloped  in  a  mass  of  dense  fibro-fatty  tissue. 

Of  15  such  cases  at  the  Middlesex  Hospital,  Morris  found  that  none 
occurred  under  11,  and  the  great  majority  in  adults;  9  were  males, 
6  females.  Of  95  cases  both  kidneys  were  affected  in  47,  1  only  in  48 
(Dickinson),  the  right  more  often  than  the  left ;  and  Morris  shows  from 
these  figures  that  after  12  years  of  age  the  frequency  of  affection  of  both 
kidneys  is  decidedly  less  than  before  12. 

The  symptoms  are  in  no  way  distinctive,  being  those  of  pyelitis 
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and  later  of  pyonephrosis,  viz.  lumbar  pain,  tenderness,  and  later 
tumour ;  extreme  vesical  irritability  and  perhaps  scalding ;  urine  which 
is  at  first  acid,  contains  mucus  or  pus,  and  later  small  cheesy  masses 
which  Grainger  Stewart  regards  as  diagnostic ;  hematuria  is  unusual 
and  slight ;  casts  are  rarely  found ;  the  most  important  point  perhaps 
is  the  discovery  of  the  tubercle  bacillus  in  the  urine,  and  careful  and 
frequent  search  should  be  made  for  it  in  all  cases  of  doubt.  Fever, 
rigors,  and  ultimately  hectic  occur;  when  both  kidneys  are  involved,  the 
quantity  of  urine  is  said  to  diminish  and  vomiting  may  be  repeated ; 
death  may  occur  from  uraemia  or  from  anuria.  Evidence  of  tubercular 
disease  elsewhere  must  be  sought  for,  as  the  diagnosis  of  tubercular  from 
calculous  pyelitis  rests  largely  if  not  chiefly  upon  this. 

The  natural  duration  of  the  disease  is  given  as  varying  from  a  few 
months  to  four  years.  Evidence  of  involvement  of  both  kidneys,  of  the 
lower  urinary  passages,  or  other  internal  organ,  makes  the  case  most 
unfavourable. 

Treatment  consists :  1.  In  the  ordinary  medical  treatment  of 
tubercle  (p.  69).  2.  In  the  alleviation  of  pain  by  the  use  of  morphia, 
and  hyoscyamus  combined  with  an  alkali,  if  the  urine  is  very  acid. 
3.  In  certain  operative  measures.  These  are:  (a)  Nephrotomy  and  drain- 
age of  the  kidney,  by  which  means  great  relief  may  be  given  to  the  chief 
symptoms — fever,  pain,  and  vesical  irritability ;  and  (b)  Nephrectomy. 
Many  regard  the  latter  measure  as  out  of  the  question,  because  both 
kidneys  are  frequently  affected,  and  when  one  only  is  tubercular  the 
disease  may  have  spread  thence  down  the  ureter.  Nevertheless  it  seems 
likely  that  the  question  is  not  yet  decided.  Among  20  cases  collected  by 
Gross  ('Ann.  Jour,  of  Med.  Science,'  1885)  the  mortality  was  40  per 
cent.  Dickinson's  statistics  show  that  in  adults  the  probability  is  in 
favour  of  there  being  only  one  kidney  affected,  and  the  results  of  a  pre- 
liminary nephrotomy  may  render  this  almost  certain.  Examination  of 
the  urine  for  bacilli  will  probably  enable  a  diagnosis  to  be  made  early 
(health  of  prostate  and  testes  being  ascertained),  and  the  abdominal 
operation  will  permit  an  examination  of  both  kidneys  and  ureters  and 
free  removal  of  the  latter. 

When  nephrotomy  is  employed,  the  incision  should  be  very  free,  and 
made  with  a  cautery  knife  into  the  convex  margin  of  the  kidney,  that  as 
many  cavities  as  possible  may  be  drained,  and  perhaps  some  tubercular 
stuff  with  phosphatic  or  calcareous  salts  be  removed  vith  a  spoon. 

Perinephritis  and  perinephric  abscess. — More  or  less  inflam- 
mation of  the  fatty  tissue  round  the  kidney,  leading  to  its  condensa- 
tion and  adhesion  to  the  kidney,  occurs  in  all  cases  of  nephritis ;  it  is 
usually  slight  and  gives  rise  to  no  symptoms,  but  in  other  instances 
it  runs  on  to  suppuration  or,  stopping  short  of  this,  it  still  causes  marked 
symptoms. 

Perinephric  abscess  may  be  primary  and  due  to  injuries  and  wounds 
not  affecting  the  kidney  or  ureter,  or  to  some  more  doubtful  cause  such 
as  cold ;  but  it  is  usually  secondary  to  pyelitis,  either  calculous  or  tuber- 
cular ;  to  pyonephrosis  or  renal  abscess  arising  by  direct  extension  of  the 
inflammation,  by  lymphatic  absorption  or  by  actual  escape  of  urine  and 
inflammatory  products  from  the  kidney  into  the  surrounding  tissue ; 
escape  of  hydatid  fluid  may  similarly  excite  inflammation.  In  other 
cases  abscess  of  this  kind,  due  probably  to  absorption  of  septic  material, 
follows  upon  castration,  operations  upon  the  rectum,  or  suppuration  in 
the  broad  ligament.  The  pus  almost  always  appears  first  upon  the 
osterior  surface  of  the  kidney,  but  may  ultimately  surround  the  organ. 
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The  usual  signs,  local  and  general,  of  deep  suppuration -(acute  or  chronic) 
arise,  and  the  chief  difficulty  after  localising  the  mischief  is  to  dis- 
tinguish it  from  pyonephrosis.  The  swelling  to  which  it  gives  rise  is 
much  more  diffuse  than  when  the  pus  occupies  the  pelvis  of  the  kidney, 
and  when  fluctuation  is  perceived  it  is  said  to  be  more  superficial ;  the 
urine  is  not  of  much  help,  as  the  abscess  is  so  often  secondary  to  renal 
disease.  These  abscesses,  however,  have  but  little  tendency  to  point  in 
the  loin  ;  much  more  commonly  they  burst  into  the  lung  or  pleura,  or 
into  the  colon,  ureter,  or  peritoneum,  or  run  along  the  psoas  into  the 
groin. 

If  opened  early,  the  prognosis  in  cases  of  primary  abscess  is  good ;, 
but  that  of  secondary  abscess  varies  greatly  with  the  nature  of  the 
primary  affection. 

Perinephritis  without  suppuration  is  uncommon,  but  causes  symp- 
toms so  like  those  of  hip- joint  or  spinal  disease  that  it  deserves  mention. 
The  inflammation  is  due  to  injury,  direct  extension  of  inflammation 
from  the  kidney,  or  perhaps  the  escape  and  its  encapsulation  of  a 
small  quantity  of  pus  or  some  irritant  fluid  from  the  kidney.  The  loin 
becomes  tender,  and  pain,  radiating  into  the  thigh,  and  perhaps  to  the 
knee,  is  complained  of ;  but,  unless  an  abscess  is  going  to  form,  there  is 
usually  no  perceptible  swelling  ;  there  is  at  first,  however,  marked  fever, 
perhaps  103-4°.  The  hip-joint  becomes  rigidly  flexed,  so  that  in  lying 
when  the  back  touches  the  table  the  thigh  rises,  and  when  the  knee  is 
pressed  down  the  lumbar  spine  becomes  arched,  and  in  standing  the 
hand  is  often  placed  upon  the  thigh  to  support  the  more  or  less  over- 
hanging trunk.  Still  more  marked  in  some  cases  is  lateral  flexion  of 
the  spine  towards  the  affected  side ;  it  may  be  so  marked  that  the  ribs 
and  iliac  crest  touch.  The  spine  is  held  rigid  and  may  present  a  long, 
uniform  curve  forwards  ;  it  is  not  tender  to  percussion  nor  affected  by 
jars. 

The  diagnosis  from  hip-joint  disease  is  made  by  noting  that  there  is  no 
atrophy  or  shortening  of  the  limb,  no  pain,  tenderness,  or  swelling  about 
the  hip,  no  pain  is  excited  by  driving  the  head  of  Lhe  femur  into  the  socket 
or  by  movements  of  the  hip  which  do  not  stretch  the  ilio -psoas — it  has 
been  noticed  that  adduction  is  more  likely  than  abduction  to  cause  pain ; 
from  spinal  disease,  the  unilateral  distribution  of  the  pain  and  tender- 
ness, and  absence  of  local  spinal  symptoms. 

Treatment. — In  cases  not  running  on  to  suppuration,  the  measures 
to  be  employed  are :  cupping  or  leeching,  perhaps  belladonna  fomentations, 
suitable  diet  and  enemata  or  laxatives,  whilst  flexion  of  the  hip  is  pre- 
vented by  a  Thomas'  splint  or  weight  extension.  So  soon  as  any  swelling, 
combined  with  general  signs  of  suppuration,  and  not  speedily  resolving 
under  the  above  treatment,  is  detected,  it  should  be  explored  with  an 
aspirator,  and  if  pus  is  found  it  should  be  immediately  let  out.  Should 
none  be  found  and  the  symptoms  of  suppuration  nevertheless  continue 
or  increase,  it  is  right  to  make  a  small  incision  aseptically  down  to  the 
kidney  and  explore  the  region  with  the  finger,  which  will  often  evacuate 
pus  lying  a  little  on  either  side  of  the  track  of  the  knife. 

Hydronephrosis  may  result  from  obstruction  to  the  escape  of 
urine  from  the  pelvis  of  the  kidney,  either  in  the  urethra,  the  prostate, 
ureter  or  pelvis  of  the  kidney ;  wherever  it  be,  the  dilatation  of  the 
pelvis  of  the  kidney  and  of  the  kidney  itself,  which  is  implied  by  the 
term  hydronephrosis,  is  due  to  the  force  of  renal  secretion  or,  in  other 
words,  to  blood-pressure,  on  which  the  renal  secretion  so  largely  depends. 
The  obstruction  may  be  caused  by  congenital  closure  of  the  ureter,  by 
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its  oblique  entry  into  the  pelvis,  or  pressure  of  an  accessory  renal  artery 
crossing  it ;  or  it  may  arise  in  later  life  from  traumatic  rupture  of  the 
ureter,  from  impaction  of  a  calculus  in  the  ureter,  from  stricture  of  the 
ureter  due  to  the  cicatrisation  of  an  ulcer  or  compression  by  inflamma- 
tory bands,  or  various  tumours,  chiefly  pelvic.  In  congenital  cases  the 
tumour  often  becomes  evident  in  infancy,  and  both  kidneys  may  be 
affected,  as  may  be  the  case  also  when  the  dilatation  is  due  to  obstruc- 
tion below  the  opening  of  the  ureter.  As  a  result  of  the  obstruction  the 
pelvis  of  the  kidney  and  the  ureter  above  the  obstruction  become  dilated, 
the  pyramids  of  the  kidney  become  atrophied  until  fossae  replace  the 


Fig.  240.— Dilatation  of  the  ureter  and  kidney  (Middlesex  Hosp.  Mus.).  The 
cut  shows  a  tight  stricture  about  three  inches  trom  the  extremity  of  the 
penis  ;  the  urethra  dilated  behind  it ;  another  stricture  in  the  membranous 
portion  ;  false  passages,  and  abscess  around ;  the  bladder  contracted,  but 
enormously  thickened ;  the  ureter  dilated  and  tortuous,  looking  like 
intestine  ;  and  the  kidney  atrophied  and  cystic,  with  scarcely  any  of  its 
secreting  substance  remaining. 

prominent  papillae ;  the  cortex  of  the  kidney  finally  disappears,  and 
nothing  but  the  dilated  capsule  remains ;  the  sac  so  formed  may  be 
single,  but  is  almost  always  incompletely  separated  by  fibrous  parti- 
tions corresponding  to  the  calyces  and  intervals  between  the  pyra- 
mids (fig.  240).  If  any  of  the  renal  tissue  remain,  it  is  increased  in 
consistence  from  overgrowth  of  interstitial  fibrous  tissue.  Hydronephroses, 
contain  a  fluid  of  low  specific  gravity,  in  which  urinary  solids  are 
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present  in  small  quantity,  and  urea  may  ultimately  be  absent ;  there  is 
no  albumen  at  first,  but  in  advanced  cases  there  is  usually  a  trace,  and 
sometimes  pus  and  blood.  Suppuration,  when  it  occurs,  often  takes 
place  quite  quietly.  When  the  renal  tissue  is  destroyed  and  secretion 
has  ceased,  the  fluid  swelling  may  remain  or  dry  up. 

Symptoms. — Hydronephrosis  may  be  recognised  by  the  presence  of 
a  painless  fluctuating  renal  tumour  combined  with  the  absence  of  fever 
and  of  pus  or  other  abnormal  materials  from  the  urine.  Rarely  the 
swelling  subsides  at  intervals,  large  quantities  of  watery  urine  being 
passed. 

Treatment. — Little  or  nothing  can  be  done  for  hydronephrosis 
except  by  operation ;  the  fluid  may  be  removed  by  aspiration,  but  this 
will  not  cure  the  case  ;  the  hydronephrotic  sac  should  be  opened  from 
the  loin,  and  if  any  obstructing  body  be  found  it  should  be  removed ;  if 
a  suppurating  sinus  be  left  after  this  operation,  or  if  no  removable  cause 
of  obstruction  be  found,  and  the  sac  do  not  close  up  after  drainage,  it 
may,  if  inconvenience  or  danger  to  health  necessitate  it,  be  removed  by 
nephrectomy  (q.v.).  Calculi  have  been  removed  from  the  orifice  of  the 
ureter  in  which  they  have  been  found  impacted  after  the  bladder  has  been 
opened  for  stone,  and  this  operation  might  be  designedly  repeated  after 
median  cystotomy  or  dilatation  of  the  female  urethra.  Morris  (p.  538) 
speaks  of  ureterotomy  after  abdominal  section  as  justifiable. 

Hydatid  of  the  kidney  is  occasionally  met  with,  and  usually 
forms  a  large  tense  elastic  swelling  in  the  loin.  Small  cysts  containing 
the  echinococci  with  their  characteristic  hooklets  are  often  found  in  the 
urine,  by  far  the  most  frequent  course,  according  to  Dr.  W.  Roberts, 
being  for  the  cyst  to  burst  into  the  pelvis ;  the  passage  of  these  small 
cysts  often  causes  renal  colic.  Turpentine  in  diuretic  doses  has  been 
credited  with  the  power  of  dislodging  them.  If  the  lumbar  swelling  be  of 
sufficient  size  to  be  detected  by  physical  examination,  the  simplest  and 
safest  treatment  is  aspiration  ;  but  if  this  fail  to  effect  a  cure,  the  kidney 
should  be  exposed  in  the  loin  and  the  cyst  opened ;  the  secondary  cysts 
and  the  parent  cyst  should  be  removed  as  far  as  possible  and  the  cavity 
drained.  When  left  alone  the  case  may  run  a  very  protracted  course, 
cysts  escaping  occasionally  with  colic ;  the  cyst  may  burst,  drain  itself, 
and  dry  up ;  or  suppuration  with  the  usual  symptoms  may  occur  and 
necessitate  immediate  treatment.  Rupture  into  neighbouring  cavities 
may  take  place. 

Malignant  disease  of  the  kidney  is  not  unfrequently  met  with. 
Sarcomata  are  either  congenital  or  occur  in  young  children,  both  plain 
and  striated  muscular  cells  being  sometimes  found  in  congenital  growths 
(see  cases  recorded  by  Eve,  Dawson-Williams,  and  others,  '  Trans. 
Path.  Soc.,'  1882).  Carcinoma  occurs  after  middle  age  ;  it  is  usually  soft 
and  rapidly  growing,  but  in  some  cases  the  fibrous  tissue  element  is 
abundant ;  calculi  are  often  present  with  it,  but  whether  they  should  be 
looked  upon  as  cause  or  effect  is  difficult  or  impossible  to  decide.  The 
signs  of  malignant  disease  of  the  kidney  are  a  rapidly-growing,  solid 
renal  tumour  associated  with  more  or  less  profuse  hematuria ;  but  it 
must  be  borne  in  mind  that  in  nearly  half  the  cases  no  bleeding  occurs 
from  first  to  last,  and  it  is  rarely  noticed  before  the  tumour.  Vesical 
irritability  is  often  very  marked. 

Removal  of  the  kidney  for  malignant  disease  should  not  be  enter- 
tained ;  in  the  early  stages,  when  alone  complete  removal  of  the  growth 
would  be  possible,  the  diagnosis  of  the  disease  cannot  be  made ;  and  in 
the  later  stages  the  wide  implication  of  the  lymphatic  glands  renders  it 
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inadvisable  to  perform  such  a  serious  operation  as  abdominal  nephrec- 
tomy for  a  disease  which  is  not  very  painful,  particularly  as  the  removal 
of  the  whole  disease  is  well-nigh  impossible. 

General  points  in  the  diagnosis  of  a  renal  tumour. — (1)  An 

enlarged  kidney,  though  it  may  increase  uniformly  in  all  directions, 
seems  to  do  so  chiefly  from  the  loin  in  a  direction  forwards  and  inwards, 
towards  the  mid-line,  just  above  the  navel.  It  may  obliterate  the  hollow 
or  cause  uniform  fulness  of  the  loin,  but  if  it  form  a  distinct  prominence, 
it  will  be  in  front,  not  behind. 

(2)  The  mass  is  easily  grasped  by  hands  placed  behind  and  in  front 
of  the  loin,  and  it  may  be  pushed  to-and-fro  between  them.  As  a  rule, 
it  does  not  move  with  respiration,  but  it  may  do  so  very  distinctly.  It 
often  retains  a  good  deal  of  the  shape  of  the  kidney,  and  its  limits  and 
surface  are  rounded— not  sharp,  notched,  or  angular.  A  malignant 
growth  may  present  irregular  protuberances,  but  usually  renal  tumours 
are  smooth,  Their  consistence  varies  extremely ;  malignant  growths 
may  be  so  soft  as  to  be  mistaken  for  fluid.  With  regard  to  size,  a  hand 
can  usually  be  pressed  in  between  the  lower  end  of  the  mass  and  the 
pelvis,  and  the  inner  border  rarely  reaches  the  midline ;  but  in  a  few 
cases,  chiefly  of  sarcomata,  in  children,  the  abdomen  has  been  actually 
filled  by  the  tumour,  and,  from  their  invasion  of  the  pelvis,  renal  cysts 
have  occasionally  been  mistaken  by  skilled  operators  (C.  Heath,  Wells) 
for  ovarian'  tumours.  The  fingers  can  never  be  pressed  in  between  a 
renal  tumour  and  the  spine,  as  they  can  be  in  the  case  of  a  large  spleen. 

(3)  The  relation  of  the  colon  to  a  renal  tumour  is  very  important :  it 
almost  always  lies  in  front  of  the  mass,  and  is  felt  here  when  empty,  or 
containing  faex,  as  a  more  or  less  vertical  cord,  or  it  may  be  mapped  out  by 
percussion  when  it  contains  gas ;  inflation  of  the  colon  may  be  practised 
in  doubtful  cases  to  elicit  this  sign.  This  relation  of  the  colon  to  the 
kidney  explains  the  frequency  of  constipation  (from  pressure)  or  of 
diarrhoea  (from  irritation)  as  a  symptom  of  renal  disease. 

It  often  cannot  be  made  out  when  the  renal  mass  is  so  small  that 
small  intestines  lie  between  it  and  the  abdominal  wall ;  and  in  cases  of 
irregular  enlargement  of  the  kidney  or  presence  of  a  mesocolon,  the  large 
gut  may  lie  inside  the  tumour.  It  is  very  rare  for  the  colon  to  lie  over 
a  hepatic  swelling  ;  I  have  once  found  it  (post  mortem)  outside  an 
enlarged  spleen. 

(4)  Percussion,  in  a  case  in  which  the  tumour  reaches  the  abdominal 
wall,  yields,  if  we  pass  from  the  inner  border  of  the  tumour,  round 
to  the  back  :  first,  an  area  of  dulness,  then  the  line  of  colonic  resonance, 
and  then  absolute  dulness  right  back  to  the  spine.  An  enlarged  liver  or 
spleen  is  dull  over  the  whole  of  its  outer  surface,  and  there  is  resonance, 
generally,  between  the  hinder  edge  of  an  enlarged  spleen  and  the  spine. 

(5)  When  a  renal  tumour  is  '  movable,'  the  ability  to  press  it  back 
into  the  loin  and  to  feel  it  clearly  from  behind  is  very  important  in  the 
diagnosis. 

The  operations  performed  on  the  kidney  are  :  1.  Paracentesis; 
2.  Nephrotomy,  or  incision  and  drainage  of  the  kidney;  3.  Nephro- 
lithotomy (including  exploration  of  the  kidney),  or  the  removal  of  cal- 
culi from  the  kidney  before  the  organ  is  dilated  sufficiently  to  form  a 
renal  tumour ;  4.  Nephrectomy,  or  the  removal  of  the  kidney ;  5.  Ne- 
phrorrhaphy,  or  the  fixation  of  a  movable  kidney. 

1.  Paracentesis  of  the  kidney  is  more  of  diagnostic  than  of  cura- 
tive value.  The  aspirator  needle  should  be  inserted  at  the  outer  border  of 
the  erector  spinas,  opposite  the  first  lumbar  spine,  and  passed  straight 
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forwards  ;  but  if  the  kidney  be  dilated  the  needle  may  be  passed  into  it 
at  any  point  behind  the  line  of  the  colon,  without  traversing  the  peri- 
toneum. It  is  useful  to  complete  the  diagnosis  of  hydronephrosis  and 
pyonephrosis,  and  if  a  stone  be  present  the  needle  may,  by  a  lucky 
accident,  strike  it.  Paracentesis  may  possibly  effect  a  cure  of  hydatid 
of  the  kidney. 

2.  Nephrotomy  implies  simply  incision  of  a  kidney  distended  with 
pus  or  urine,  or  of  a  hydatid  cyst  which  has  not  been  cured  by  aspira- 
tion. The  kidney  is  exposed  in  the  loin  by  an  incision  like  that  used 
for  colotomy  (q.v.),  and  then  a  small  cut  must  be  made  into  it,  from 
which  pus  may  escape  and  through  which  the  finger  may  be  introduced 
in  order  to  explore  the  calyces  and  renal  pelvis.  This  operation  is 
required  in  hydronephrosis,  some  hydatid  cysts,  and  pyonephrosis, 
whether  due  to  calculus  or  to  tubercle ;  in  some  cases  in  which  stones  » 
have  been  removed  from  pyonephrotic  kidneys  a  complete  cure  has  been 
produced,  but  in  others  the  dilated  kidney  has  failed  to  contract  and 
heal ;  if  the  kidney  do  not  heal,  the  question  of  nephrectomy  would 
have  to  be  considered,  but  in  all  cases  it  is  better  to  drain  the  kidney  for 

a  time  rather  than  remove  it  in  the  first  instance.    Morris  has  had  a 
receptacle  constructed  to  fit  the  loin  and  catch  the  urine  from  a  fistula. 

3.  Nephrolithotomy  is  the  name  given  to  the  operation  in  which 
the  surgeon,  having  come  to  the  conclusion  that  there  is  a  stone  in  the 
kidney,  from  a  consideration  of  the  symptoms  of  the  patient  at  a  time 
when  there  is  no  enlargement  of  that  organ  to  be  detected  in  the  loin, 
deliberately  cuts  down  upon  and  explores  the  kidney,  and  removes  the 
stone  if  one  be  detected.  This  operation  was  first  performed,  in  1880, 
by  Henry  Morris,  who  named  it  nephrolithotomy  in  contradistinction  to 
nephrotomy,  which  is  an  operation  primarily  undertaken  to  evacuate  an 
abscess  or  a  cyst,  though  if  perchance  a  calculus  were  found  it  would 
be  removed.  The  operation  has  been  done  21  times,  with  complete 
success  in  19  cases  (Morris,  1885).  The  steps  of  the  operation  are  as 
follows :  The  patient  should  be  placed  on  his  sound  side  with  a  small 
pillow  beneath  his  loin,  to  render  the  loin  of  the  affected  side  more 
prominent ;  an  incision  between  4  and  5  inches  long  should  be  made 
in  the  loin  parallel  with  the  last  rib  and  f  inch  below  it.  The  muscles 
of  the  abdominal  wall  should  be  cut  through  one  after  the  other  for 
the  whole  length  of  the  incision  until  the  fascia  lumborum  has  been 
divided  and  the  outer  border  of  the  quadratus  lumborum  exposed ;  if  the 
quadratus  be  very  broad,  its  outer  border  should  be  notched ;  the  fascia 
transversalis  and  peri-renal  fat  should  then  be  torn  through  with  the 
fingers  or  forceps  until  the  kidney  is  exposed ;  this  part  of  the  operation 
is  facilitated  if  the  kidney  is  rendered  prominent  in  the  wound  by  the 
pressure  of  an  assistant's  hand  on  the  front  of  the  abdomen.  The  sur- 
geon should  now  introduce  his  finger  into  the  wound  and  explore  the 
posterior  surface  of  the  kidney  and  the  renal  pelvis,  and  feel  carefully 
for  any  local  prominence  or  hardness  of  the  kidney  :  if  nothing  of  this 
kind  be  found,  he  should  explore  the  anterior  surface  of  the  kidney  in  a 
similar  manner,  or  take  the  kidney  between  two  fingers ;  if  any  sus- 
picious spot  be  detected,  he  should  insert  a  fine  needle  into  the  kidney 
and  direct  its  point  towards  this  spot.  If  no  stone  be  thus  discovered 
a  systematic  examination  with  the  needle  must  be  made  of  the  whole 
kidney  by  separate  punctures  made  in  all  directions.  If,  however,  a 
stone  be  struck,  a  knife  should  be  passed  along  the  needle  until  it  also 
strikes  the  stone,  and  as  the  knife  is  withdrawn  an  incision  of  just 
sufficient  size  to  admit  the  tip  of  the  finger  should  be  made ;  the  finger 
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may  then  be  gradually  bored  down  to  the  stone  and  the  latter  either 
tilted  out  with  the  finger  or  removed  by  a  pair  of  forceps  or  a  scoop. 
If  no  stone  can  be  detected  by  the  bi-digital  method  or  with  the  needle 
(and  both  have  failed),  and  the  symptoms  of  stone  have  been  well 
marked,  an  incision  should  be  made  into  the  convex  border  of  the 
kidney  and  the  finger  inserted  so  as  to  explore  the  renal  pelvis. 

The  only  trouble  likely  to  be  met  with  is  rather  free  bleeding  when 
the  kidney  is  incised,  as  occurred  in  a  case  under  Mr.  Beck's  care ;  this 
is  unusual,  and,  should  it  occur,  may  be  arrested  by  the  pressure  of  a 
sponge  maintained  for  a  few  minutes. 

The  skin  wound  should  be  closed  except  at  the  posterior  part,  where 
a  drainage  tube  should  be  placed.  For  a  few  days  there  will  be  a  free 
discharge  of  urine  from  the  wound,  but  it  soon  ceases  ;  pus  soon  dis- 
appears from  the  urine,  and  in  the  course  of  3  or  4  weeks  the  sinus  in 
the  loin  will  probably  close.  In  this  operation  the  incision  should 
always  be  made  in  the  kidney  in  preference  to  the  renal  pelvis,  as  a 
wound  of  the  latter  does  not  close  so  readily  as  a  wound  in  the  substance 
of  the  kidney.    Peri-renal  cellulitis  may  occur,  or  a  fistula  may  be  left. 

4.  Nephrectomy  or  extirpation  of  the  kidney  was  first  deliberately 
performed  in  1869  by  Simon  of  Heidelberg  for  renal  fistula ;  it  may  be 
effected  through  either  a  lumbar  or  an  abdominal  incision,  but  ifc  is  at 
present  almost  universally  held  that,  where  it  is  possible  to  remove  the 
kidney  through  the  loin  the  lumbar  operation  should  be  adopted  in 
preference  to  the  abdominal.  Nephrectomy  should  be  looked  upon  as  a 
last  resource,  and  should  not  be  performed  until  simpler  means  have  been 
tried  and  have  failed.  It  may  be  required  for  hydronephrosis  and 
pyonephrosis  after  the  failure  of  nephrotomy ;  so  long  as  the  kidney 
substance  is  not  totally  destroyed  the  existence  of  a  urinary  fistula, 
unless  this  be  a  source  of  intense  annoyance  to  the  patient,  would  not 
justify  the  removal  of  the  kidney.  In  tubercular  disease  nephrotomy 
is  usually  preferable,  as  it  frequently  happens  that  both  kidneys  are 
affected — a  point  about  which  we  are  as  yet  unable  to  obtain  certain 
information — and  the  removal  of  one,  though  diseased,  might  lead  to  a 
fatal  result  from  uraemia  or  anuria.  Nephrectomy  may  be  required  for 
severe  and  incurable  injuries  of  the  kidney  or  the  ureter. 

The  first  steps  of  the  lumbal"  operation  are  identical  with  those  of 
nephrolithotomy.  When  the  kidney  is  exposed,  if  the  transverse 
incision  does  not  afford  sufficient  room,  it  may  fx  converted  into  a 
T-shaped  incision  by  carrying  another  cut  downwards  to  the  iliac  crest; 
the  kidney  must  then  be  separated  from  the  surrounding  tissues,  and 
if  much  difficulty  is  experienced  in  doing  this  it  is  well  to  incise  the 
capsule  and  shell  the  kidney  out  of  it  with  the  fingers :  the  kidney  being- 
separated,  a  long  double  ligature  should  be  passed  transversely  across 
the  kidney  between  the  vessels  and  the  ureter ;  the  loop  should  then  be 
divided  so  as  to  leave  two  ligatures,  the  lower  of  which  will  serve  for 
tying  the  ureter,  and  the  upper  the  renal  vessels.  After  the  pedicle  has 
been  securely  ligatured  in  two  pieces,  the  kidney  should  be  drawn  out 
of  the  wound  and  separated  by  snipping  through  the  pedicle  as  close  to 
the  kidney  as  possible.  Part  of  the  wound  may  then  be  closed,  but  free 
provision  for  drainage  must  be  made. 

The  accidents  possible  in  lumbar  nephrectomy  are  :  tearing  the  peri- 
toneum ;  tearing  the  colon ;  tearing  the  renal  vessels,  especially  vein, 
in  the  endeavour  to  draw  out  the  kidney  and  pass  or  tie  the  ligatures ; 
slipping  of  a  ligature  upon  the  vessels  after  the  kidney  is  cut  away ;  and. 
wound  of  the  pleura.    None  of  them  is  necessarily  fatal.    In  an  aseptic 
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case  the  peritoneum  might  be  left  alone,  but  it  is  probably  safest  to 
suture  it,  and  wound  of  the  colon  should  be  similarly  treated,  careful 
disinfection  being  added.  Tearing  the  renal  vein  may  be  avoided  by 
not  endeavouring  to  draw  the  kidney  out  before  the  ligature  is  secure 
upon  the  vessels.  Should  a  ligature  slip,  the  wound  must  be  held 
widely  open  and  the  bleeding  point  clamped  and  tied ;  in  troublesome 
cases  Morris  recommends  clamping  the  pedicle  with  Wells's  large  forceps 
and  leaving  them  in  to  act  as  the  drain.  The  pleura  may  descend  as 
low  as  the  first  lumbar  transverse  process,  and  may  therefore  be  wounded 
by  a  cut  carried  far  back  and  closer  than  three-quarters  of  an  inch  to  the 
twelfth  rib  ;  also  by  excision  of  part  of  this  rib  which  has  been  performed 
with  the  object  of  giving  more  room  for  the  difficult  manipulation  re- 
quired to  separate  the  upper  end  of  the  kidney.  But  as  much  space  can 
be  safely  gained  by  strongly  dragging  up  the  ribs. 

The  abdominal  operation  is  best  performed  through  an  incision  in 
the  linea  semilunaris  (Langenbuch),  of  sufficient  length,  and  having  its 
centre  as  near  as  possible  to  the  centre  of  the  mass  to  be  removed.  All 
bleeding  must  be  checked  before  opening  the  peritoneum,  and  it  is  a 
good  deal  more  free  than  with  a  median  cut.  Now  turn  the  small  in- 
testines towards  the  centre  of  the  abdomen  and  have  them  held  out  of 
the  way  with  a  flat  sponge ;  notch  and  tear  the  peritoneum  outside  the 
colon,  and  with  the  fingers  work  through  the  peri-renal  fat  till  the  kidney 
is  felt,  then  separate  fat  and  peritoneum  from  the  kidney  and  turn  the 
colon  inwards  until  the  hilura  and  its  contained  structures  are  exposed ; 
these  are  now  tied  separately,  if  possible,  with  double  ligatures  and  cut 
between.  Care  should  be  taken  to  prevent  anything  from  escaping  from 
the  ureter  into  the  wound,  and  the  end  beyond  the  ligature  must  be 
thoroughly  disinfected.  The  mass  of  the  kidney  can  now  be  separated 
and  removed.  The  colon  is  brought  back  into  position,  and  the  abdo- 
minal wound  is  closed.  In  exceptional  cases,  e.g.  complicated  by  peri- 
nephric abscess,  a  drainage-tube  may  be  brought  out  in  the  loin  from 
behind  the  peritoneum. 

This  operation  has  certain  advantages  over  the  lumbar,  the  chief 
being  that  the  other  kidney  can  be  examined ;  it  is  also  easier,  permits 
freer  access  to  the  vessels,  allows  of  the  removal  of  long  portions  of  the 
ureter,  and  also  of  enlarged  glands  if  operation  in  cases  of  malignant 
disease  be  undertaken,  and  is  almost  the  only  operation  practicable  when 
the  mass  to  be  removed  is  very  large  and  solid  and  the  iliocostal  space 
is  small.  On  the  other  hand,  statistics  tell  very  strongly  against  the 
abdominal  operation,  which  has  been  about  twice  as  fatal  as  the  lumbar. 
We  cannot  help  thinking  that  this  is  due  largely  to  want  of  practice  of 
the  profession  generally  in  operations  upon  the  peritoneal  cavity  ;  in  the 
hands  of  many,  these  operations  seem  to  retain  much  of  their  old 
fatality,  but  the  results  obtained  by  an  experienced  ovariotomist — like 
Knowsley  Thornton,  who  strenuously  advocates  the  abdominal  opera- 
tion— will  compare  favourably  with  any  that  operators  through  the  loin 
can  show.  It,  therefore,  seems  reasonable  to  think  that,  as  surgeons  in 
general  become  more  skilled  in  abdominal  sections,  abdominal  nephrec- 
tomy may  come  to  yield  better  results  than  lumbar. 

5.  Uepfcrorrhaphy  is  an  operation  suggested  and  first  performed  by 
Hahn  of  Berlin,  to  fix  a  movable  kidney,  which  is  the  source  of  much 
pain  unrelieved  by  rest  and  a  suitable  belt.  It  may  be  employed  also 
in  floating  kidney  when  the  organ  can  be  forced  back  into  the  loin. 
The  kidney  is  exposed  in  the  loin  by  the  nephrotomy  incision  and 
brought  forwards  m  the  wound,  to  the  edges  of  which  it  is  fixed  by  cat- 
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gut  sutures  which  pass  through  the  capsule  of  the  kidney  ;  the  wound  is 
left  to  granulate. 

All  operations  on  the  kidney  should  be  performed  with  the  strictest 
antiseptic  precautions.  The  scar  left  by  lumbar  incisions  may  become 
the  seat  of  a  hernia. 

Liver  and  Gall-Bladder. 

Abscess  may  arise  from  penetrating  wound  or  simple  contusion,  or 
from  suppuration  of  a  hydatid  cyst — in  which  case  the  pus  contains 
hooklets  (p.  177) — but  is  more  commonly  secondary  to  tropical  dysentery, 
in  which  it  is  thought  that  infective  clots  are  carried  from  the  radicles 
of  the  portal  vein,  corresponding  to  the  intestinal  ulcers,  into  its  rami- 
fications in  the  liver.  Not  uncommonly,  however,  '  tropical  abscess  ' 
appears  without  dysentery  or  other  obvious  cause ;  some  believe  that 
suppuration  is  still  due  to  organisms  which  have  entered  through  the 
intestinal  mucosa,  but  without  exciting  ulceration  of  it,  and  have  been 
carried  to  the  liver.  These  abscesses  are  usually  single  or  few  in  number, 
of  considerable  or  large  size  (even  50  to  80  ounces),  though  they  com- 
mence and  spread  by  the  formation  and  blending  of  many  small  foci ; 
the  pus  is  often  foetid  and  discoloured ;  they  may  form  anywhere,  but 
most  commonly  tend  to  point  below  the  ribs  in  front  or  between  the 
ribs  behind  or  outside ;  they  may  burst  externally  or  into  the  bowel,  or 
cause  peritonitis,  pleurisy,  or  pericarditis  by  extension  or  by  rupture 
into  the  cavity  concerned ;  rarely  do  they  become  encapsuled  and  dry 
up.  Multiple  abscesses,  usually  of  small  size,  are  due  to  pyaemia, 
malignant  endocarditis,  farcy,  and  similar  diseases  ;  obstruction  of  the 
hepatic  ducts  may  cause  suppuration  about  them,  and  a  clot  in  the 
portal  vein  may  soften,  when  fine  channels  full  of  pus  are  found ;  all 
these  admit  of  no  treatment  and  rarely  cause  local  symptoms. 

Tropical  abscess  may  form  with  severe  local  and  general  symptoms, 
or  insidiously ;  there  are  more  or  less  pain  and  tenderness  and  some 
swelling  of  the  liver ;  then,  probably,  the  hand  feels  a  tumour  which 
soon  causes  some  bulging  over  it,  and  neighbouring  organs  are  dis- 
placed ;  more  or  less  quickly,  if  pointing  occurs,  the  skin  becomes  oede- 
matous  and  red ;  fever  may  be  severe,  with  rigors,  or  slight,  and  the 
local  symptoms  vary  greatly,  pain  and  tenderness  being  greatest  when 
the  peritoneum  is  involved.  Exploratory  puncture  should  be  used  when 
in  doubt.  In  a  case  at  Charing  Cross  Hospital  a  needle  drew  off  a 
little  pus  and  an  incision  was  made  on  the  strength  of  this  ;  post 
mortem  it  was  found  to  be  a  case  of  multiple  abscess.  The  diagnosis 
is  often  very  difficult  with  posterior  or  central  collections. 

Treatment. — Empty  by  aspiration  and  repeat  if  refilling  is  slow 
and  pus  gets  thinner.  If  this  fail,  '  pointing  '  abscesses  which  are 
surely  adherent  may  be  incised  and  drained  as  usual ;  but  when  not 
pointing  nor  adherent,  either  cut  down  on  to  the  abscess,  open  the 
peritoneum,  and  leave  a  plug  of  wet  gauze  on  the  surface  of  the 
abscess,  or  cut  down,  aspirate  the  abscess  fully,  open  its  sac,  seeing  that 
nothing  enters  the  peritoneum  from  it,  sew  the  margins  of  the  wound 
closely  to  the  peritoneal  edges  of  the  parietal  wound,  insert  a  tube,  and 
close  up  the  wound  round  it.  In  abscesses  deep  in  the  substance  of  the 
liver,  found  by  the  aspirator,  Eayrer  recommends  the  thrusting  along 
the  needle  of  a  long  trocar  and  cannula,  the  latter  to  be  left  in  some 
days  and  then  replaced  by  a  rubber  tube.  If  in  draining  superior 
collections  the  pleura  be  opened,  pneumothorax,  which  will  probably 
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become  a  pyopneumothorax  by  escape  of  pus  into  it,  is  established. 
Antiseptics  are  most  important  in  all  cases. 

Hydatid  cysts  are  much  more  frequent  in  the  liver  than  elsewhere; 
they  are  usually  single,  but  not  uncommonly  multiple ;  they  cause 
symptoms  only  by  their  bulk,  unless  they  suppurate,  when  the  signs  of 
abscess  (acute  or  chronic)  will  appear.  A  hydatid  cyst  gives  rise  to  a 
rounded,  tense  elastic,  or  distinctly  fluctuating  swelling,  which  often 
yields  the  '  hydatid  fremitus  ' — i.e.  a  prolonged  thrill  when  the  left  fingers 
are  laid  on  the  swelling  and  percussed  :  there  is  no  pain  or  tenderness, 
and  often  adhesions  prevent  movement  with  the  diaphragm  ;  on  tapping 
hydatid  fluid  (p.  177)  is  drawn  off.  Displacement  of  organs  and 
pressure-symptoms  vary  with  the  direction  in  which  the  cyst  protrudes 
from  the  liver.  It  may  simulate  a  cystic  or,  when  thick-walled,  a  solid 
tumour  of  any  abdominal  organ,  dilatation  of  the  gall-bladder  from  any 
cause,  or  right  pleurisy  with  effusion ;  from  hydronephrosis  it  is  distin- 
guished by  the  absence  of  the  colon  in  front  of  it  and  by  the  imperfect 
way  in  which  it  distends  the  loin  ;  distension  of  the  gall-bladder  without 
jaundice  is  rare  ;  the  line  of  dulness  in  sub-diaphragmatic  hydatid  is 
markedly  convex  and  unvarying  (Fagge)  ;  and  tapping,  with  chemical 
and  microscopic  examination  of  the  fluid,  eliminates  most  errors.  A 
cyst  of  this  kind  may  end  in  the  death  of  the  parasite  and  more  or  less 
inspissation  of  the  contents,  in  suppuration,  or  in  rupture — either  before 
or  after  suppuration — into  any  cavity,  viscus,  or  great  vein  with  which 
it  is  in  contact.  Kupture  into  the  peritoneum  or  pleura  causes  acute 
suppuration  of  the  sac,  and  is  therefore  of  surgical  interest ;  whilst 
rupture  into  the  pericardium,  heart,  or  vena  cava  causes  sudden  death. 

Treatment. — Fagge  and  Durham  cured  7,  or  perhaps  all,  of  8 
cases,  by  electrolysis,  but  Fagge  found  reason  to  refer  the  result  to  simple 
acupuncture  with  escape  of  fluid  into  the  peritoneum ;  aspiration 
without  complete  emptying  of  a  cyst  is  often  successful,  though  the 
cyst  may  speedily  become  again  quite  tense  from  effusion  of  albuminous 
fluid  which  is  often  bile-stained ;  this  is  usually  absorbed  if  let  alone. 
Fagge  would  not  tap  again  within  12  months  unless  suppuration  occur. 
Lastly,  we  may  resort  to  operations  exactly  similar  to  those  proposed 
for  abscess  :  incision  if  adherent  to  the  abdominal  wall ;  laying  bare  of 
cyst  and  incision  when  adhesions  are  established,  or  immediate  emptying 
of  the  cyst  and  close  suture  to  the  abdominal  wound.  The  cyst  should 
if  possible  be  withdrawn. 

Gallstones  are  much  commoner  in  women  than  in  men,  and  es- 
pecially after  40— perhaps  because  of  the  more  sedentary  life  of  women 
after  this  age  :  they  do  occur  in  young  adults,  however,  and  have  been 
met  with  in  children.  They  may  be  small,  rough,  and  soft,  consisting 
chiefly  of  bile-pigment,  or  hard  and  smooth,  chiefly  cholesterine ;  some- 
times single  and  perhaps  filling  the  bladder,  they  are  usually  multiple 
and  facetted  where  they  touch  :  many  hundreds  may  be  present.  In 
the  majority  of  cases  they  cause  no  symptoms,  and  are  found  post  mortem, 
loose  in  the  bladder.  In  other  cases  the  patient  suffers  from  repeated 
attacks  of  biliary  colic,  being  in  the  intervals  hardly  ever  free  from  sense 
of  weight  or  dragging  in  the  hepatic  region,  much  aggravated  by  move- 
ment and  jolting.  The  pain  is  no  doubt  due  to  movement  of  a  calculus 
exciting  peristalsis.  The  severe  attacks  not  uncommonly  come  on  sud- 
denly 2-3  hours  after  food,  just  when  food  is  entering  the  intestine  and 
bile  is  being  poured  in,  and  often  subside  equally  suddenly,  because  the 
stone  drops  back  from  the  duct  into  the  bladder.  A  state  such  as  that 
above  described  calls  urgently  for  relief.    A  gall-bladder  has  occasionally 
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been  found  so  full  of  calculi  as  to  form  a  perceptible  tumour  and  to  yield 
distinct  crepitus  from  the  stones  grating  upon  each  other.  If  a  stone 
become  impacted  in  the  duct  further  complications  occur.  The  constant 
irritation  may  excite  ulceration,  adhesion  to  the  duodenum,  or,  much 
more  rarely,  to  the  transverse  colon  or  stomach,  and  the  stones  may  pass 
through  into  the  intestine  (see  p.  660),  and  this  may  happen  without  local 
symptoms  ;  the  irritation  may  cause  suppuration — so-called  '  abscess  ' — ■ 
of  the  gall-bladder,  which,  fortunately,  adheres  in  most  cases  to  the 
abdominal  wall,  and  if  no  incision  be  made,  bursts  through  it—though 
not  always  over  the  ordinary  site  of  the  gall-bladder — and  pus  and  gall- 
stones escape  ;  the  passage  of  a  stone  down  the  duct  may  cause  ulcera- 
tion leading  to  stricture  of  the  cystic  or  common  bile-duct ;  or  a  calculus 
may  become  fixed  either  in  the  cystic  or  common  bile  duct.  When  the 
cystic  duct  is  obstructed  the  gall-bladder  usually  becomes  distended  by 
thin  colourless  mucus,  forming  a  very  tense  round  or  pear-shaped  tumour, 
which  usually  passes  down  and  in  above  the  navel  (Taylor)  and  is  trace- 
able to  the  liver  edge  ;  there  is  no  jaundice  and  the  stools  contain  bile. 
When  the  common  duct  is  occluded,  jaundice  necessarily  results,  the 
stools  are  acholic  and  offensive,  the  gall-ducts  as  well  as  the  gall-bladder 
dilate,  and  perilobular  cirrhosis  at  first  with  enlargement  then  with 
atrophy  of  the  liver  follows.  Total  obstruction  of  bile  generally  proves 
fatal  within  2  or  3  years,  but  even  after  a  year's  duration  the  obstruction 
has  been  known  to  give  way. 

Treatment. — When  a  patient  is  suffering  severely  from  recurrent 
colic  without  distension  of  the  gall-bladder,  or  when  the  gall-bladder  is 
enlarging  from  obstruction  of  its  duct  by  stone,  relief  may  be  given  by 
the  operations  of  cholecystotomy  or  cholecystectomy.  Cholecystotomy 
is  performed  through  an  incision  made  over  the  swelling  in  the  linea 
semilunaris,  if  possible,  and  near  the  margin  of  the  liver.  If  the  bladder 
is  adherent  it  would  be  wiser  not  to  open  the  peritoneum,  but  in  many 
cases  this  is  necessary  to  reach  the  swelling.  All  fluid  is  now  to  be 
drawn  off  by  a  fine  aspirator  needle,  after  which  the  sac  may  be  drawn 
more  or  less  out  of  the  wound,  packed  round  with  sponges,  opened 
sufficiently  to  admit  a  finger,  and  explored ;  all  stones  that  can  be  felt 
must  be  extracted  with  forceps,  and  before  finishing  the  operation  a 
finger  should  be  passed  along  the  cystic  duct  in  search  of  others  im- 
pacted in  it.  If  one  be  found  it  may  perhaps  be  pressed  back  :  in  a  few 
•cases  it  has  been  broken  and  removed,  and  in  one  ca^e  (Bernays')  slight 
notching  of  the  ring  above  the  stem,  from  the  gall-bladder,  whilst  a 
finger  kept  guard  outside,  permitted  the  removal  of  the  calculus.  The 
gall-bladder  may  now  be  sewn  up  and  returned,  and  the  abdominal 
wound  closed ;  or  the  wound  in  the  bladder  may  be  attached  to  that 
in  the  peritoneum,  a  tube  inserted,  and  the  rest  of  the  abdominal  wound 
closed.  The  latter  —  strongly  advocated  by  Lawson  Tait,  who  has 
by  far  the  largest  experience  of  the  opeiation — seems  the  best ;  for  we 
•can  never  be  sure  that  the  duct  is  patent,  accumulation  of  fluid 
under  pressure  in  the  bladder  is  likely  to  prove  too  much  for  the 
stitches  (especially  if  the  calculus  happen  to  be  in  the  common  duct  and 
all  bile  tries  to  escape  through  the  wound),  and  it  is  very  difficult  to 
include  peritoneum  only  on  the  thinned  bladder  ;  on  the  other  hand,  a 
fistula,  if  the  duct  is  patent,  will  either  close  by  itself,  can  be  closed 
•easily,  or,  if  permanent,  is  not  a  very  great  inconvenience.  Tait  and  others 
have  shown  that  the  danger  of  this  operation  is  very  slight.  In  1884  Tait 
Iiacl  done  13  cases  and  all  recovered  ('Brit.  Med.  Jour.,'  May  3,  1884). 

Cholecystectomy  has  been  done  at  least  11  times  ('  Brit.  Med.  Jour.,' 
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June  12, 1886)  with  a  very  considerable  mortality.  Langenbuch  first  per- 
formed it  in  1882.  The  liver  was  held  up  and  sponges  placed  to  protect 
the  intestines,  the  emptied  bladder  dissected  from  the  liver,  apparently 
with  ease,  the  duct  double-ligatured  and  cut  between.  In  his  case  the 
bladder  not  only  contained  stones  but  was  hypertrophied.  This  alone 
does  not  justify  the  operation,  nor  does  suppuration.  Its  mortality 
should  be  very  little  more  than  that  of  cholecystotomy  if  it  is  to  be 
performed  merely  to  escape  the  inconvenience  of  a  fistula,  which  may 
be  only  temporary.  It  seems  just  possible  that  a  stone  might  be 
removed  from  the  common  duct,  through  the  cystic  duct,  after  removal 
of  the  bladder.  If,  in  a  case  of  recurrent  colic,  without  distension  of 
the  bladder,  it  were  impossible  to  suture  the  bladder,  by  reason  of  its 
shortness,  to  the  abdominal  wall,  choice  would  have  to  be  made  between 
suture  and  return  of  the  bladder  and  cholecystectomy.  Epithelioma  of 
the  gall-bladder  does  not  justify  the  operation,  as  the  disease  cannot  be 
recognised  sufficiently  early. 

The  Spleen. 

Movable  spleen,  like  movable  kidney,  has  occasionally  called  for' 
extirpation  ;  the  organ  is  so  vascular  that  it  is  doubtful  whether  haemor- 
rhage would  not  follow  an  operation  like  that  of  nephrorrhaphy. 

Hypertrophy  of  the  spleen  may  be  simple,  i.e.  its  cause  is  unknown,, 
and  it  causes  symptoms  only  by  its  size  and  weight ;  leucocythcemic,  in 
which  case  it  is  accompanied  by  important  blood-changes,  especially 
great  excess  of  leucocytes,  and  their  results,  and  frequently  also  by 
enlargement  of  lymph  glands  and  transformation  of  yellow  marrow  into' 
red ;  or  malarial.  In  either  of  these  forms  the  organ  may  reach  a 
weight  of  many  pounds  and  fill  the  greater  part  of  the  abdomen.. 
Medical  treatment  should  be  thoroughly  tried  before  passing  to  surgical,, 
as  splenectomy  has  had  a  very  high  mortality.  The  cases  of  hypertrophy 
demanding  it  are  not  many.  Cases  of  leucocytheemia  have  been  most 
frequently  operated  on,  and  we  believe  with  an  invariably  fatal  result ;  it 
is  therefore  generally  held  that  such  should  be  rejected  as  unsuitable. 
Cases  of  malaria  are  as  a  rule  either  too  little  inconvenienced  for 
splenectomy  to  be  thought  of,  or  are  too  ill  to  allow  of  the  opera- 
tion, but  cases  suitable  for  it  do  occasionally  occur.  Cases  of  simple 
hypertrophy,  in  which  suffering  renders  the  patient  willing  to  run  the' 
risks  of  removal,  hold  out  the  greatest  hope  of  success. 

Abscess,  not  pyaemic,  of  which  the  causes  are  obscure,  is  rarely 
seen  in  the  spleen.  When  diagnosed  it  should  be  treated  by  puncture  or 
incision  and  drainage,  from  behind  if  possible.  The  spleen  has  once 
been  extirpated  from  the  cavity  of  an  abscess  in  which  it  lay,  the 
patient  recovering. 

Simple  cysts  of  great  size,  single  or  multiple,  rarely  form  in  the 
spleen.  Crede  removed  a  spleen  of  15  ounces  which  contained  a  cyst 
holding  56  ounces,  and  Knowsley  Thornton  has  operated  in  two  such 
cases  :  all  were  successful.  If  a  single  cyst  were  found  drainage  might 
first  be  tried.    Hydatid  cysts  are  rare  :  treat  as  in  the  liver. 

Malignant  disease  is  very  rare  and  certainly  does  not  justify 
splenectomy. 

Splenectomy. — Experiments  on  animals  and  accidental  wounds  in: 
man,  leading  to  prolapse  and  extirpation  of  the  spleen,  established  that 
life  and  health  might  continue  after  loss  of  the  organ ;  its  place  is  taken 
by  other  lymphoid  structures,  including  the  thyroid,  which  undergo^ 
temporary  or  permanent  compensatory  hypertrophy. 
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The  removal  is  usually  effected  through  a  wound  of  sufficient  length 
in  the  left  linea  semilunaris,  but  some  operators  have  preferred  the 
mid-line  ;  in  cases  of  hypertrophy,  the  cut  is  necessarily  very  long,  but 
when  the  organ  is  cystic  the  cysts  can  be  emptied  before  the  spleen  is 
drawn  out.  The  next  step  is  to  bring  it  outside  the  wound,  and  this  has 
frequently  been  accomplished  with  ease  ;  there  is,  however,  danger  that 
the  organ  may  tear  in  the  manoeuvre,  or  from  the  separation  of 
some  adhesion,  when  it  bleeds  very  freely.  This  happened  in  Waring- 
ton  Haward's  case  ('  Trans.  Clin.  Soc.,'  1883),  but  the  haemorrhage  was 
soon  stopped  by  sponge-pressure.  The  pedicle  should  now  be  tied  in 
several  parts  or  clamped,  and  the  vessels  tied  separately,  and  then  the 
spleen  is  cut  away  ;  care  must  be  taken  that  the  tail  of  the  pancreas  is. 
not  included  in  the  ligatures  or  clamp.  The  abdominal  wound  is  closed 
as  usual. 

Nussbaum  records  26  splenectomies  for  injury  with  16  recoveries. 

Crede  collected  30  cases  up  to  1881 :  16  were  for  leucocythaemie 
spleen,  and  all  died:  of  the  remaining  14,  9  lived,  viz.  2  of  cystic 
spleen,  2  of  movable  spleen,  4  of  simple  hypertrophy,  and  1  in  which 
the  spleen  lay  in  an  abscess.  The  most  recent  statistics  will,  we 
believe,  be  given  in  K.  Thornton's  paper  in  the  '  Med.  Chir.  Trans.'  for 
1886. 

The  Uterine  Appendages. 

Chronic  inflammation  of  the  uterine  appendages,  viz.  ovaries  and 
Fallopian  tubes,  due  usually  to  extension  from  the  uterus,  is  a  frequent 
cause  of  extreme  dysmenorrhoea  and  painful  attacks  of  pelvic  peritonitis,., 
completely  incapacitating  the  sufferers  from  active  work  and  rendering 
them  chronic  invalids.  In  these  cases  (for  the  symptoms  of  which  see 
works  on  Gynaecology)  Lawson  Tait  and  others  have  lately  practised 
removal  of  the  uterine  appendages  through  the  mid-line  of  the  abdomen.. 
An  incision  admitting  two  fingers  is  all  that  is  required,  unless  complex 
adhesions  have  to  be  dealt  with,  when  the  operation  may  be  extremely 
difficult.  A  broad  ligament  with  the  diseased  tube  and  ovary  is  drawn 
out,  transfixed  with  silk,  tied  in  two  pieces,  and  the  tube  and  ovary  cut 
off  beyond  the  ligatures.  As  a  rule  this  must  be  done  on  both  sides.. 
Tait  up  to  1885  had  operated  on  201  cases  with  a  mortality  of  5  per  cent, 
on  the  whole  number,  but  only  3  per  cent,  on  the  second  hundred,. 
Relief  was  generally  complete  and  immediate ;  b  it  in  a  few  cases 
extravasation  of  blood  into  the  peri-uterine  tissues  occurred  after  opera- 
tion and  seemed  to  be  the  cause  of  continued  pain  ('  Brit.  Mecl.  Jour." 
Jan.  31,  1885). 

Ovaries. 

Tumours  of  the  ovaries  are,  to  the  surgeon,  by  far  the  most  im- 
portant diseases  of  these  organs.  They  may  be  either  cystic  or  solid, 
the  former  being  very  much  the  more  frequent. 

Pathology  of  cysts. — The  ovaries  consist  of  a  fibromuscular 
stroma  contained  in  a  fibrous  capsule,  and  throughout  the  stroma  of 
each  at  birth  are  scattered  something  like  70,000  Graafian  follicles — 
small  cysts  lined  with  cubical  epithelium  each  containing  an  ovum  in  a 
little  fluid.  The  follicles  and  ova  are  formed  by  the  growth  of  tubular 
processes  of  germinal  epithelium  into  the  mesoblastic  stroma.  From 
these  elements  of  the  ovary  all  primary  new  growths  must  spring. 

Cysts  are  divided  into  simple  and  proliferous,  the  latter  being 
distinguished  from  the  former  by  evidence  of  the  continued  formation 
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of  new  cysts  in  the  walls  of  the  primary  cavities.  Simple  cysts  may  be 
single  or  multiple ;  usually  one  or  two  cysts  much  outstrip  the  rest  in 
size  ;  and  by  absorption  of  the  fibrous  septa  many  of  the  smaller  come 
to  open  into  the  larger.  Proliferous  cysts  are  conglomerations  of  cysts 
of  various  sizes.  They  are  more  irregular  and  lobulated  than  the  simple 
forms,  but  have  the  same  blue-white  or  pearly  fibrous  surface — very 
different  from  the  more  or  less  deep  red  of  growing  uterine  myomata. 
On  slitting  up  cysts,  or  making  a  section  of  the  tumour,  the  cavities  are 
found  full  of  a  fluid  which  is  usually  yellowish  and  viscid,  but  may  be  pale 
and  limpid,  variously  coloured  by  mixture  with  blood,  or  purulent,  or  the 
contents  may  be  a  colloid  material.  The  inner  walls  of  the  cysts  often 
look  softer  and  pinker  than  the  outer  ;  upon  them  are  more  or  fewer 
rounded  eminences,  formed  by  new  cysts  in  their  walls,  projecting  into 
this  cyst  or  that,  and  towards  the  interior  rather  than  towards  the 
exterior  of  the  tumour.  The  smaller  cysts  may  seem  more  vascular 
than  the  larger,  and  fringes  of  membrane,  uniting  frequently,  may  some- 
times render  their  surfaces  cribriform.  The  walls  of  the  cysts  vary  much 
in  thickness  ;  usually  they  are  well  under  ^  inch,  and  often  are  quite 
thin  ;  a  solid  mass  of  some  size  is  common  at  one  or  two  spots.  All 
these  consist  of  connective  tissue,  and  may  be  white  and  hard,  or  pink  or 
yellow  and  soft.  Under  the  microscope  the  cysts  are  for  the  most  part 
lined  with  large  columnar  cells  ;  but  a  few  are  said  to  be  destitute  of 
lining,  having  been  formed  by  mucous  degeneration  of  the  stroma.  This 
consists  of  fibrous  tissue,  dense,  with  few  vessels  or  cells  in  the  larger 
cyst-walls  and  masses,  looser,  with  many  long  spindle  nuclei,  near 
smaller  cysts.  Here  and  there  in  the  stroma  are  microscopic  spaces 
lined  by  columnar  cells,  just  like  Lieberkuhn's  follicles  cut  across  ;  these 
are  growing  tubules,  and  they  may  be  found  in  all  sizes  up  to  obvious 
cysts.  But  there  may  be  another  way  in  which  new  cysts  are  formed. 
A  section  through  the  wall  of  a  small  cyst  with  cribriform  surface  shows 
this  appearance  to  be  due  to  the  projection  of  vascular  papillary  pro- 
cesses, which  often  branch  repeatedly,  into  its  lumen ;  the  branches  of 
contiguous  processes  may  unite,  as  Wilson  Fox  pointed  out,  and  give 
rise  to  the  appearances,  in  section  at  least,  of  cysts  lined  with  columnar 
cells. 

These  papillary  processes  may  increase  so  as  to  form  large  warty 
masses,  not  only  filling  the  cysts  (generally  of  small  tumours),  but 
bursting  through  them  and  spreading  to  the  surface  of  the  peritoneum. 
In  other  instances  the  stroma  increases  greatly  in  amount,  being  soft, 
cedematous,  usually  yellowish  and  cellular,  and  large  masses  of  a  similar 
nature  often  project  into  and  fill  up  the  cysts  (cystosarcoma). 

The  pathology  of  these  growths  is  still  somewhat  doubtful.  Wilson 
Fox  ('  Med.  Chir.  Trans.,'  1864)  taught  that '  all  forms  of  cysts  met  with  in 
the  ovary  originate  from  Graafian  follicles,'  multilocular  forms  being  due 
to  the  production  of  secondary  cysts  by  blending  of  papillary  processes 
as  above  described.  Certain  Graafian  follicles  are  supposed  to  become 
distended  with  fluid  or  blood  effused  into  them  during  menstrual 
congestions,  which  have  failed  to  cause  their  rupture,  perhaps  because 
the  capsule  is  thickened  by  chronic  ovaritis.  In  support  of  this  origin 
it  may  be  said  that  small  cystic  ovaries  having  every  appearance  of  it 
are  not  very  uncommon,  and  that  ova  have  been  discovered,  by  several 
observers,  in  cysts  under  the  size  of  a  cherry.  Its  occurrence  appears  to 
be  admitted  by  all,  but  some  say  that  the  tumours  thus  found  rarely 
reach  the  size  of  a  fist  and  are  of  little  clinical  importance.  Large, 
simple,  and  all  truly  proliferous  cysts  must  in  this  case  be  regarded  as 
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tubular  adenomata',  tubules  of  ovarian  cells  start,  perhaps  from  Graafian 
vesicles,  perhaps  from  some  embryonic  remains,  and  grow  through  the 
ovarian  stroma,  becoming  dilated  into  cysts  at  frequent  intervals.  In 
the  walls  of  the  cysts  the  tubules  are  cut  across  more  or  less  frequently 
(see  above). 

Dermoid  cysts  occur  with  special  frequency  in  the  ovary,  but  they  do 
not,  as  a  rule,  enlarge  much  until  puberty.  They  may  consist  of  a 
simple  skin-like  sac  lined  by  stratified  epithelium,  and  full  of  white  or 
yellowish  sebaceous  stuff  consisting  of  epithelial  cells,  free  fat,  and 
cholesterine,  the  whole  forming  a  fluid  at  the  temperature  of  the  body  • 
or  we  may  find  sebaceous,  and  even  sweat,  glands  in  the  wall,  hair 
follicles,  giving  rise  to  a  coil  of  usually  fair  hair  in  the  cyst,  teeth,  bones, 
cartilage,  muscular  and  even  ganglionic  nerve  tissue.  Though  usually 
of  moderate  size,  these  cysts  may  fill  the  whole  abdomen.  They  may 
also  be  multiple,  round  about  the  ovary  or  in  other  parts  of  the  abdomen. 
It  is  convenient  to  mention  here  certain  extra-ovarian  cysts.  Parovarian 
cysts  arise  by  effusion  of  fluid  into  the  tubules  of  the  parovarium  in  the 
broad  ligament ;  they  are  monolocular,  thin-walled,  contain  a  fluid  of 
sp.  gr.  1005-1007  which  is  watery  and  but  slightly  albuminous  ;  Tait, 
however,  says  he  has  met  with  fluid  as  viscid  and  grumous  as  in  any 
ovarian  cyst.  Cysts  of  the  broad  ligament  form  by  effusion  of  serous 
fluid  between  its  layers  ;  they  may  perhaps  supervene  upon  a  haematocele. 
Doran  believes  that  simple  thin-walled  cysts  are  always  developed  in  the 
broad  ligament,  either  independently  of  the  parovarium,  or  in  the  vesicle 
often  present  at  the  outer  end  of  the  horizontal  duct ;  whilst  the  true 
parovarian  cyst,  developed  from  the  vertical  tubes,  generally  contains 
papillary  growths.  Hydatid  cysts  may  occur  in  the  pelvis,  unconnected 
with  the  uterus  or  its  appendages,  and  it  was  suggested  by  Boinet,  and 
still  believed  by  some,  that  an  unwvpregnated  ovum  may  fall  into  the 
peritoneum  and  develop  into  a  cyst.  Dropsy,  or  distension  of  the 
Fallopian  tube  with  mucous  fluid,  blood,  or  pus,  must  be  remembered  in 
the  diagnosis  of  small  ovarian  cysts. 

Solid  tumours  of  the  ovary  are  much  rarer  than  the  cystic,  though 
these  may  contain  so  much  stroma  as  to  be  practically  solid  (fibro- 
adenomata).  Pure  fibromata  or  fibromyomata  are  exceedingly  rare. 
Malignant  growths  are  generally  secondary,  but  as  primary  tumours 
they  are  more  common  than  simple  growths.  Perhaps  the  most  inter- 
esting are  cases  apparently  of  tubular  adenomata  which  have  affected 
the  glands  and  liver  or  even  more  distant  parts,  beha,\  ing  like  columnar 
epitheliomata.  Both  hard  and  soft  acinous  cancer  occur ;  and  sarco- 
mata of  various  kinds,  chiefly  spindle-celled,  are  met  with.  Myxoma 
may  be  primary  in  the  ovary. 

natural  history  and  signs  of  ovarian  cysts. — Cystic  disease  of 
the  ovary  may  occur  at  any  age  from  infancy  upwards,  but  is  far  most 
frequent  during  the  period  of  sexual  activity.  The  great  majority  of 
Sir  Spencer  Wells's  cases  occurred  between  twenty-five  and  fifty-five. 
The  two  organs  are  equally  liable,  and  not  uncommonly  both  are 
affected.  As  to  social  state,  these  growths  are  disproportionately 
frequent  in  the  unmarried,  and,  among  the  married,  in  the  sterile. 
Ovarian  cysts  vary  much  in  their  rate  of  growth,  but  as  a  rule  they 
increase  steadily  and  so  rapidly  that  in  two  or  three  years  from  their 
discovery  they  will  fill  most  of  the  abdomen  and  induce  pressure- 
symptoms;  they  may  grow  much  more  rapidly  or  slowly,  the  latter 
especially  after  the  climacteric.  As  the  tumour  enlarges  it  interferes 
more  and  more  with  exercise,  with  digestion  and  absorption  of  food,  and 
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with  the  patient's  happiness;  moreover  its  nourishment  is  a  heavy 
burden  upon  the  system.  The  patient  becomes  feeble,  thin,  pale,  and 
anxious  in  appearance,  the  weight  and  dragging  pain  confine  her  to  the 
lying  position,  the  lower  limbs  swell  from  pressure  on  their  veins,  and 
finally  the  diaphragm  may  be  driven  up  and  the  lower  ribs  displaced 
outwards,  so  that  respiration  and  heart  action  are  greatly  impeded ;  the 
natural  ending  of  an  ovarian  cyst  is  therefore :  (1)  Death  from  exhaustion 
and  asphyxia. 

Other  terminations  are  possible :  (2)  The  cyst  may  burst  into  the 
peritoneum,  either  spontaneously  or  as  the  result  of  injury.  The  result 
is  often  a  sharp  attack  of  peritonitis,  which  may  prove  fatal,  but  which 
usually  subsides  or  becomes  chronic.  A  simple  single  or  parovarian 
cyst  may  thus  be  cured,  but  such  an  occurrence  is  rare,  and  in  the  latter 
case  especially  the  accident  exposes  the  patient  to  the  danger  of  spread 
of  papillomata  (p.  700)  from  the  cyst  over  the  peritoneum ;  haemorrhage 
may  also  prove  fatal.  Doran  ('  Tumours  of  the  Ovaries,'  1882,  p.  109) 
says  that  in  29  cases  of  rupture  very  acute  peritonitis  occurred 
in  4  and  chronic  in  10.  If  such  cases  are  operated  on  at  once,  they 
usually  do  well ;  if  they  are  left,  adhesions  will  probably  render  a  later 
operation  (should  the  patient  live)  both  difficult  and  dangerous,  and  it 
must  be  remembered  that  in  the  common  multilocular  and  proliferous 
cyst  there  is  no  chance  of  cure  by  rupture. 

(3)  The  tumour  may  suppurate  in  one  or  several  cysts,  giving  rise  to 
all  the  symptoms — fever,  rigors,  perspirations,  pain,  and  peritonitis — and 
dangers  of  an  intra-peritoneal  abscess.  In  some  cases  relief,  more  or  less 
great,  has  followed  the  opening  of  the  tumour  and  the  discharge  of  its 
contents  through  the  navel  or  into  some  part  of  the  bowels  or  genito- 
urinary tract.  But  these  are  rare,  septic  inflammation  of  the  cyst  cavity 
being  a  serious  complication. 

(4)  The  tumour  may  be  twisted  upon  its  axis  by  intestinal  move- 
ments, and  unless  adhesions  quickly  check  the  rotation,  the  cyst  becomes 
gangrenous,  or  such  haemorrhage  may  occur  into  it,  from  venous  en- 
gorgement, that  it  ruptures.  In  either  case,  the  gravest  shock  and  acute 
peritonitis  usually  occur.  Intercurrent  attacks  of  peritonitis  without 
evidence  of  any  of  the  above  causes  are  common  in  the  course  of  an 
ovarian  cyst  and  are  very  depressing ;  each  one  renders  operation  more 
difficult  and  dangerous.  Inflammatory  fluid  is  often  present  in  chronic 
cases. 

(5)  Obstruction  of  the  bowels,  uraemia,  and  other  accidents  may  lead 
to  a  rapidly  fatal  ending. 

(6)  The  disease  may  rarely  remain  stationary,  and  life  go  on  under  the 
burden.  The  author,  in  1853,  mentioned  the  case  of  a  lady,  aged  fifty- 
seven,  of  tall,  commanding  figure,  in  whom  an  ovarian  tumour  of 
immense  size  had  existed  for  more  than  thirty  years.  Her  health  was 
pretty  good,  although  when  the  disease  first  appeared,  before  the  dia- 
gnosis was  fully  made  out,  she  suffered  for  three  years  from  all  the 
remedies  that  the  physicians  of  the  time  of  George  IV.  could  devise  for 
the  dispersion  of  the  swelling.  She  died  in  1859  with  symptoms  of 
suppuration  of  the  cyst. 

It  is  obvious  from  this  history  that  nothing  is  to  be  gained  by 
waiting,  whilst  much  may  be  hoped  from  early  treatment  of  an  ovarian 
cyst. 

Its  symptoms  are  the  following  : — 

The  '  facies  ovariana,'  described  by  the  late  Dr.  Wright,  is  often  very 
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marked  in  advanced  cases.  '  The  emaciation,  the  prominent  or  almost 
uncovered  muscles  and  bones,  the  anxious  suffering  expression,  the 
furrowed  forehead  and  sunken  eyes,  the  open,  sharply  defined  nostrils, 
the  thin,  compressed  lips,  the  depressed  angles  of  the  mouth  form 
together  a  face  which  is  strikingly  characteristic  '  (Wells). 

In  a  person  ordinarily  free  from  dysmenorrhea,  two  or  three  con- 
secutive menstrual  periods  accompanied  by  this  symptom  may  indicate 
the  commencement  of  the  formation  of  a  cyst  from  enlarging  Graafian 
follicles ;  but  a  cyst  often  forms  without  any  premonitory  signs. 

The  menses  are  not  necessarily  interfered  with,  especially  if  one 
ovary  remain  healthy,  though  both  menorrhagia  and  scanty  menstrua- 
tion may  accompany  ovarian  disease.  As  a  rule  which  is  useful,  but  by 
no  means  invariable,  it  may  be  stated  that  the  catamenia  are  increased 
in  uterine,  and  diminished  in  ovarian,  tumours. 

Next  come  various  pressure-symptoms — frequency  of  micturition,  or 
retention ;  constipation ;  pain  from  pressure  on  nerves,  weight  and 
dragging  of  the  tumour  ;  oedema  of  the  legs  from  pressure  on  the  iliac 
veins  ;  and  later  the  more  serious  ones  above-mentioned — intestinal 
obstruction,  acute  or  chronic ;  uraemia  from  pressure  on  the  ureters  and 
hydronephrosis ;  or  exhaustion  and  asphyxia  from  pressure  on  thoracic 
and  all  the  abdominal  viscera.  The  early  pressure-symptoms  are  natu- 
rally most  severe  when  a  cyst  is  retained  in  the  pelvis.  They  are  none 
of  them  characteristic,  but  may  be  induced  by  any  abdominal  tumour 
of  large  size  springing  from  the  pelvis. 

The  symptoms  being  so  few  and  doubtful,  it  is  evident  therefore  that 
the  physical  sig-ns  are  all-important  for  the  recognition  of  the  disease. 
The  examination  must  be  systematically  conducted,  and  serves  as  a 
type  for  the  examination  of  abdominal  tumours  in  general. 

In  the  case  of  any  apparently  pelvic  tumour,  distended  bladder  should 
be  eliminated  at  once  by  the  passage  of  a  catheter.  Many  a  time  has 
this  precaution  prevented  a  terrible  mistake,  for  women,  with  a  bladder 
well  above  the  navel,  may  make  no  complaint  about  micturition. 

Inspection. — The  patient  should  lie  on  the  back  with  shoulders  low, 
hips  raised,  and  abdomen  bare.  The  abdomen  is  arched,  uniformly  if 
the  cyst  be  unilocular  and  large,  unequally  if  it  be  multilocular  or  small. 
If  the  cyst  be  multiple  it  may  cause  irregularity  of  surface  all  over 

.  abdomen.  If  the  cyst  be  just  rising  out  of  the  true  pelvis,  it  often 
causes  bulging  of  the  iliac  region  on  the  side  from  which  it  takes 
origin.  In  questioning  a  patient  as  to  the  history  of  the  case,  this  fact 
may  often  be  elicited,  and  is  of  use  as  indicating  to  which  side  the  ovary 
affected  probably  belongs. 

In  advanced  cases  the  tumour  may  fill  the  abdomen,  pushing  up  the 

:  liver  and  diaphragm,  and  causing  the  lower  ribs  and  xiphoid  cartilage 

1  to  protrude.  In  most  cases  the  skin  is  tense,  shining,  and  marked  by 
lineas  albicantes,  though  over  the  pubic  region  the  skin  may  become 
brawny  from  oedema,  sometimes  forming  furrows  and  ridges.    The  urn- 

:   bilicus  may  be  greatly  stretched,  but  does  not  protrude  unless  fluid  or  a 

I  hernia  is  also  present. 

Mensuration.  —  Mensuration  emphasises  the   facts  above  noted. 

I  Measurements  should  be  made  from  the  anterior  superior  iliac  spine  on 

t  each  side  to  the  navel  or  xiphoid  cartilage.  If  these  measurements  are 
unequal  on  the  two  sides,  fluid  is  probably  ovarian  not  ascitic,  and  the 
cyst  probably  springs  from  the  side  on  which  the  measurement  is  the 
greater.  Kepeated  measurements  indicate  whether  the  cyst  is  stationary 
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or  increasing  in  size.  Other  measurements  may  be  useful  in  special' 
cases. 

Palpation  gives  exact  information  as  to  size,  form,  character  of  sur- 
face, consistence,  and  tension  of  the  tumour.  If  the  hand  can  be  made 
to  sink  in  towards  the  spine  above  the  pubes,  the  presumption  against 
ovarian  tumour  is  strong. 

The  sense  of  fluctuation,  obtained  in  the  ordinary  way,  over  an  abdo- 
minal tumour  is  of  less  value  than  in  other  parts  in  distinguishing 
between  fluid  and  soft  solid ;  but  the  impression  of  a  wave  of  fluid  is 
evidence  in  favour  of  a  cyst,  disproving  solidity.  It  can  be  easily 
elicited  by  laying  the  hand  on  one  part  of  the  tumour  and  tapping  with 
a  finger  at  another  part,  when,  if  no  solid  stratum  intervene,  the  wave 
is  felt.  By  changing  the  position  of  the  observing  and  striking  hands, 
the  whole  area  of  fluctuation  may  be  examined. 

If  the  fluctuation  be  observed  equally  in  all  directions  the  inference 
is  that  the  tumour  is  monocystic,  or  at  all  events  that  the  fluid  under 
observation  is  contained  in  one  cyst.  If  the  wave  be  absent  in  parts, 
or  arrested  in  some  positions  of  the  hands,  the  presence  of  solid  parts 
or  septa  may  be  inferred  ;  and  this  is  confirmed  by  an  irregular  surface 
and  by  feeling  of  hard  masses.  Ascitic  fluid  may  be  diffused  in  a  thin 
layer  over  a  tumour  and  yield  a  wave  ;  then  deep  pressure  may  displace 
this  layer  and  enable  us  to  detect  a  fluctuating  swelling,  or  this  may  not 
be  possible  until  the  ascitic  fluid  has  been  drawn  off. 

A  thrill  is  sometimes  felt  in  tense,  thin-walled  cysts  which  are  not 
hydatid. 

The  limits  of  a  sac  can  sometimes  be  made  out  by  observing  the 
bounds  of  the  area  of  fluctuation,  though  this  point  can  be  best  made 
out  by  simple  palpation  and  percussion. 

Percussion. — This  is  the  most  important  and  reliable  test.  By  it 
the  limits  of  resonance  and  dulness  can  be  defined,  and  the  dull  area 
corresponds  exactly  with  the  position  and  size  of  that  part  of  the  cyst 
in  contact  with  the  abdominal  wall.  At  first,  if  the  cyst  lie  in  one  iliac 
region,  and  push  the  intestines  upwards  and  to  the  other  side,  we  get 
dulness  on  the  side  where  the  cyst  lies,  resonance  on  the  opposite  side. 
Afterwards,  when  the  cyst  has  risen  to  or  above  the  level  of  the  um- 
bilicus, the  intestines  are  pushed  upwards  and  laterally,  and  the  dulness 
occupies  the  pubic,  umbilical,  and  hypogastric  regions,  spreading  bi- 
laterally into  the  adjoining  regions.  Hence  we  have  resonance  between 
the  last  rib  and  crest  of  the  ilium  on  each  side,  and  above  the  tumour 
where  the  colon  and  stomach  lie.  Occasionally  one  flank  may  remain 
dull  on  percussion,  if  the  ovary,  from  adhesions  or  resistance,  have  not 
assumed  the  more  usual  central  position. 

Change  of  position  does  not  cause  any  marked  change  in  the  outline 
of  the  area  of  dulness  over  a  cyst. 

Auscultation  is  chiefly  of  negative  importance,  since  beyond  its 
value  in  seeking  for  adhesions  (see  p.  710),  it  is  useful  mainly  in  helping 
to  disprove  the  existence  of  pregnancy  (by  the  absence  of  the  total 
heart-sounds  and  uterine  souffle),  and  of  some  forms  of  uterine  fibroids 
(by  the  absence  of  the  souffle  which  occurs  in  some  cases). 

Vaginal  examination  enables  us  to  feel  the  pelvic  portion  of  a  tumour 
(if  there  be  any),  to  examine  its  nature  (solid  or  fluid),  to  tell  its  relation 
to  the  uterus  and  the  closeness  of  its  connection  with  this  organ,  and  to 
eliminate  pregnancy. 

Absence  of  vaginal  roof -stretching,  softened  cervix,  ballottement,  in- 
crease in  size  and  weight  of  the  uterus  (negatived  by  bi-manual  exam- 
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ination)  and  purple  tint  of  the  mucous  membrane  confirm  the  dia- 
gnosis by  excluding  pregnancy. 

If  a  cyst  be  unilocular,  and  the  abdominal  portion  be  tapped,  the 
examining  finger  in  the  vagina  will  feel  the  impression  of  a  wave. 
Multilocular  cysts  are  simply  tense  or  elastic,  possibly  irregular  ;  they 
may  have  a  solid  mass  towards  the  base. 

After  excluding  pregnancy,  the  uterine  sound  may  be  used  to  tell  us 
the  length  of  the  uterus,  its  inclination  and  relative  position  to  the  tumour, 
and  its  mobility.  To  test  the  latter  point  fully,  an  assistant  should 
move  the  abdominal  mass  in  various  directions.  If  the  uterus  be  of  normal 
length  and  freely  mobile,  we  may  assume  that  the  tumour  does  not  grow 
from  the  uterus,  or,  if  it  do,  that  it  has  a  long  pedicle.  If  the  uterus 
be  elongated  and  fixed  to  the  tumour,  the  diagnosis  must  be  made  by 
concurrent  signs  between  a  uterine  fibro-cystic  tumour,  and  a  uterus 
adherent  to  an  ovarian  cyst,  elongated  by  pressure  and  dragging. 
Certainty  may  be  impossible.  The  uterus  at  first  lies  in  front  of  an 
ovarian  cyst,  which  tends  to  drop  into  Douglas's  pouch ;  as  the  cyst  in- 
creases and  rises  out  of  the  pelvis  it  may  get  in  front  of  the  uterus.  There 
is  no  fixed  rule  in  this  respect.  In  spite  of  displacement  and  compression, 
pregnancy  complicated  by  an  ovarian  tumour  is  not  very  uncommon. 

The  upward  dragging  of  the  uterus  by  the  cyst  as  it  rises,  tends  to 
conceal  its  vaginal  portion  so  that  the  os  uteri  may  be  out  of  reach  or 
almost  level  with  the  vaginal  roof. 

Rectal  examination  enables  us  to  reach  a  rather  higher  level  on  the 
posterior  and  pelvic  portions  of  the  tumour  than  does  a  vaginal  ex- 
amination ;  and  is  of  great  service  in  deciding  upon  the  existence  of 
pelvic  adhesions  (p.  710). 

Exploratory  incision  is  necessary  in  a  few  cases  to  enable  us  to  make 
a  diagnosis.  It  should  be  employed  only  when  everything  is  ready  for 
treatment. 


Table  showing  the  abdominal  conditions  from  which  the  diagnosis  of  ait 
ovarian  tumour  may  have  to  be  made  (after  Sir  Spencer  Wells). 

Group  I.    (In  connection  with  the  peritoneum.) 

Ascites. 

Encysted  dropsy  of  peritoneum. 

Tympanites  and  phantom  tumours. 

Fatty  and  other  tumours  of  omentum  and  mesentery. 

Hydatids. 

Sarcoma,  cancer,  and  tubercle. 

Group  II.    (Uterine  enlargements.) 
Pregnancy — normal  and  abnormal. 

Air  or  fluids  in  uterus — physo-,  hydro-,  pyo-,  and  haemato-metra. 
Fibroid  tumours. 
Intra-uterine  carcinoma. 

Group  III.  (Miscellaneous.) 

Hypertrophy  of  abdominal  wall. 

Extra-uterine  pregnancy. 

Hydro-,  pyo-,  or  hsemato-salpinx. 

Enlarged  liver,  spleen,  kidney,  or  lymphatic  glands. 
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Geoup  III.    (Miscellaneous) — continued. 

Hydatid  cysts  of  liver  or  other  abdominal  organs. 
Movable  kidney,  cysts  and  tumours  of  kidney. 
Distended  bladder. 

Haematocele,  pelvic  cellulitis  and  abscess. 
Faecal  accumulations. 

Enchondroma,  or  sarcoma  of  ileum  or  vertebrae. 

Only  the  more  important  of  these  can  be  dealt  with  here.  The  order 
of  examination  is  that  just  given. 

Ascites. — There  is  a  history  of  cirrhosis  or  other  disease  of  the 
liver,  of  cardiac  or  renal  disease,  or  of  chronic  peritonitis  ;  and  symptoms 
and  physical  signs  of  these  maladies  are  present.  The  health  has 
become  feeble  more  rapidly  than  an  ovarian  tumour,  of  size  sufficient  to 
cause  the  enlargement  of  the  abdomen,  would  account  for. 

In  ascites  the  abdomen  is  uniformly  distended,  the  flanks  bulge,  and 
the  umbilical  region  is  flattened,  unless  the  distension  is  very  great, 
when  the  navel  will  probably  be  replaced  by  a  translucent  fluid  projec- 
tion ;  otherwise  there  is  not,  and  never  has  been,  any  localised  swelling. 
The  respiratory  rise  and  fall  of  a  solid  tumour  may  be  simulated  by 
some  distended  coils  of  gut  (Wells,  '  Diagnosis  and  Surg.  Treat,  of 
Abdom.  Tumours,'  1885,  p.  13),  but  resonance  on  percussion  settles  all 
doubt.  The  shape  of  the  abdomen  varies  distinctly  with  change  of 
position.    No  tumour  can  be  mapped  out. 

In  a  multilocular  cyst  fluctuation  is  limited  to  certain  areas,  in  ascites 
and  a  thin-walled  cyst  it  is  equal  in  all  directions ;  but  in  ascites, 
unless  extreme,  it  varies  in  site  with  the  position.  Sir  Spencer  Wells 
(ibid.  p.  18)  lays  stress  upon  the  fact,  that  in  ascites  the  wave  of  fluctua- 
tion may  be  felt,  not  only  where  the  sound  is  dull  on  percussion,  but  also 
beyond  the  line  of  dulness,  owing  to  the  fact  that  the  intestines  float 
on  the  fluid,  and  the  fluid  may  be  thrown  into  waves  among  them. 

In  ascites,  the  bowels,  as  they  contain  air,  float  up  through  the  fluid ; 
and,  in  whatever  position  the  patient  may  be  placed,  unless  they  are 
adherent  to  the  abdominal  wall,  they  tend  to  occupy  the  uppermost  part, 
and  the  fluid  the  lowest.  Therefore,  in  the  supine  position,  there  is 
resonance  over  the  anterior  surface  of  the  abdomen,  but  dulness  towards 
the  sides ;  the  outline  of  the  dulness  varies  with  the  position  of  the 
patient ;  if  she  turn  on  to  her  hands  and  knees,  resonance  appears  in 
the  flanks,  dulness  in  front.  In  ovarian  cyst,  in  the  supine  position, 
percussion  yields  opposite  results  (p.  704).  Yet,  if  the  quantity  of 
ascitic  fluid  be  very  large,  and  the  abdomen  so  distended  that  the 
mesentery  does  not  allow  the  bowels  to  float  up  and  entirely  reach  the 
anterior  wall,  there  may  be  more  or  less  dulness  everywhere.  The 
diagnostic  marks  are  rendered  clearer,  if  the  patient's  shoulders  are 
depressed  and  hips  raised  by  a  pillow. 

As  a  rule,  if  one  loin  be  clear  and  one  dull,  it  is  due  to  an  ovarian 
cyst  on  the  dull  side;  but  the  same  physical  signs  may  be  due  to 
encysted  dropsy  of  peritoneum  on  the  dull  side,  or  to  ascites  with  adhe- 
sions, binding  down  the  intestines  to  the  clear  side.  It  must  be  remem- 
bered that  ascites  is  not  uncommonly  present  with  an  ovarian  tumour. 

Chemical  examination  of  fluids  withdrawn  from  the  abdomen  may  be 
of  much  value  in  doubtful  cases. 

Ascitic  fluid  is  clear  or  slightly  turbid,  watery,  bright  or  pale  yellow, 
forming  on  boiling  a  dense  clot,  insoluble  in  strong  acetic  acid ;  it  very 
rarely  contains  cholesterine. 
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Ovarian  cysts  usually  contain  colloid  or  ropy  fluid  (like  solution  of 
gum  arabic)  of  sp.  gr.  1012-1030 ;  cholesterine  is  uncommon ;  large 
epithelial  cells  and  granular  corpuscles  are  often  present.  The  fluid 
coagulates  on  boiling,  and  the  large  clot  (paralbumen)  usually  dissolves, 
or  becomes  translucent  when  boiled  in  twice  its  volume  of  acetic  acid. 
But  ovarian  cysts  do  not  always  contain  fluid  of  this  character. 

Extra-ovarian  (broad  ligament)  cysts  contain  usually  a  clear,  colour- 
less, limpid  fluid  of  sp.  gr.  well  below  1010,  with  a  mere  trace  of  albumen, 
increased  by  the  addition  of  acetic  acid,  and  few  or  no  cell  forme. 
Hydatid  cysts,  hydronephrosis,  and  some  dilated  gall-bladders  yield 
limpid  fluids  of  sp.  gr.  below  1010,  and  containing  little  or  no  albumen. 
The  first  may  contain  hydatids,  hooklets,  or  bits  of  membrane ;  the 
second  may  contain  urea  (concentrate  greatly,  and  add  nitric  acid  to  get 
precipitate  of  nitrate  of  urea) ;  the  last  may  contain  bile-colouring 
matter. 

Chronic  peritonitis,  with  matting  of  the  intestines  and  omentum, 
often  combined  with  collections  of  serum  or  pus,  limited  by  adhesions, 
may  occasionally  give  rise  to  tumour-like  masses,  presenting,  when  they 
encroach  upon  the  pelvis,  a  close  resemblance  to  cysts  or  fibro-cysts  of 
the  ovary  or  uterus.  The  great  cause  of  chronic  peritonitis  is  tubercle, 
and  there  is  usually  evidence  of  this  in  other  organs ;  the  illness  not 
uncommonly  begins  somewhat  acutely,  and  then  becomes  chronic, 
perhaps  with  fitful  exacerbations ;  irregular  fever  is  usually  present,  and 
the  patient  has  suffered  from  nausea,  vomiting,  anorexia,  disordered 
bowels,  abdominal  pain,  and  wasting,  more  than  an  ovarian  cyst  will 
account  for ;  the  abdomen  is  usually  rather  hard,  rigid,  and  flatter  than 
when  a  tumour  is  present ;  it  is  often  tender,  and  may  be  oedematous 
over  the  swelling  or  about  the  navel ;  the  swelling  is  usually  ill-defined 
in  most  directions,  absolutely  fixed,  and  lacks  tension ;  fluctuation  is 
very  limited  and  indistinct,  unless  a  large  abscess— such  as  may  rise 
from  the  pelvis  in  perimetritis — is  present ;  the  '  tumour '  may  be 
formed  entirely,  or  limited  above,  by  a  hard,  transversely-running  mass, 
which  should  always  excite  a  suspicion  of  the  rolled-up  and  thickened 
omentum,  which  is  common  in  chronic  peritonitis ;  dulness  is  absent  or 
incomplete  over  what  appears  to  be  a  tumour,  unless  there  is  a  consider- 
able surface  of  fluid  in  contact  with  the  wall ;  fluid  withdrawn  by  needle 
may  be  serous,  turbid,  highly  albuminous,  and  often  foetid,  or  purulent ; 
should  an  exploratory  incision  be  made,  it  can  be  used  for  the  evacuation 
of  such  fluid. 

Malignant  growths  of  the  peritoneum  may  give  rise  to  a  tumour 
:  or  tumours  of  the  most  varying  character,  and  cause  effusion  into  the 
peritoneum  of  much  fluid,  some  of  which  may  be  encysted,  matting  of 
I  the  intestines,  thickening  and  rolling  up  of  the  omentum.    They  are 
often  secondary  to  malignant  disease  of  abdominal  organs,  and  the  peri- 
toneal mischief  supervenes  upon  cancer  of  the  stomach,  uterus,  ovary, 
I  &c. ;  wasting  is  even  greater  than  in  chronic  peritonitis,  which  the  case 
*  much  resembles,  but  ascites  is  usually  more  marked,  and  jaundice  and 
'  oedema  of  the  legs  not  infrequently  supervene  ;  more  than  one  tumour 
I  may  often  be  detected  by  pressing  somewhat  sharply  in  at  various  points, 
I  and  the  main  mass  is  usually  hard  and  craggy. 

Tumours  and  cysts  (hydatid  and  simple)  of  the  omentum  and 
1  mesentery  are  rare.  They  must  be  localised  and  their  nature  determined 
I  upon  general  principles,  for  they  give  rise  to  no  specific  symptoms, 
if  Primary  tumours  are  very  rare.  Meredith  lately  removed  a  huge  lipoma 
I  of  the  omentum,  and  Wells  reports  the  successful  removal  of  a  tumour 
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of  the  mesentery,  which  he  could  not  localise  before  operation,  and  the 
nature  of  which  was  not  determined. 

Phantom  tumours  are  very  deceptive  at  first  sight,  and  the  patient 
may  state  that  she  has  felt  foetal  movements  or  a  hard  mass  of  some 
kind.  They  usually  occur  in  hysterical  women,  but  there  is  often  no 
desire  to  deceive.  The  lower  part  of  the  abdomen  has  the  shape  which 
is  usual  in  pregnancy  at  about  the  sixth  month,  the  muscles  are  suffi- 
ciently tense  to  give  the  feeling  that  they  are  contracted  over  a  sac  of 
fluid ;  but  this  has  no  distinct  outline,  fluctuation  is  very  doubtful,  no  wave 
is  obtainable,  and,  though  the  muscles  often  resist  strongly,  a  hand  can 
often  be  pressed  back  well  towards  the  spine,  especially  when  the  patient 
is  taken  unawares ;  the  whole  area  is  resonant,  or  sub-resonant  if  the 
patient  be  fat ;  under  chloroform  the  swelling  disappears,  and  returns 
before  the  patient  is  really  conscious. 

In  the  second  group  of  conditions  causing  diagnostic  difficulties 
in  respect  to  ovarian  tumours,  we  have  a  series  of  cases  in  which  the 
uterus  itself  is  enlarged  by  the  presence  in  its  cavity  of  a  foetus,  vesi- 
cular placenta,  retained  menses,  watery  fluid  or  gas,  an  interstitial  or 
submucous  fibroid  tumour  or  cancer  of  the  body.  In  all  these  the  first 
point  is  to  show  by  bimanual  examination  that  we  are  dealing  with  an 
enlarged  uterus,  and  then  comes  the  question  of  its  cause. 

Pregnancy  must  be  carefully  considered  in  every  case  of  pelvic 
tumour.  Until  pregnancy  has  been  disproved,  a  uterine  sound  should 
never  be  used.  The  diagnosis  of  the  gravid  uterus  from  tumour  has  not 
usually  to  be  made  until  the  fourth  month,  when  the  uterus  rises  above 
the  pubes  ;  but  unusual  symptoms  may  bring  a  patient,  believing  herself 
pregnant,  to  the  surgeon  during  the  early  months  of  gestation,  when 
there  are  no  certain  signs  of  pregnancy  and  delay  in  decision  may  be 
necessary.  In  this  case  a  tumour  is  usually  found  behind  or  to  one  side 
of  the  os,  and  the  question  is  whether  this  is  a  retroverted  or  displaced, 
enlarged  uterus,  or  an  extra-uterine  gestation,  ovarian,  fibroid,  or  other- 
tumour  ;  later  on  there  is  a  mass  in  the  abdomen.  Obviously,  every 
effort  must  be  made  to  connect  or  disconnect  the  uterus  from  the  un- 
usual swelling  by  abdominal,  vaginal,  rectal,  and  bimanual  examination, 
and  the  intermittent  contraction  which  occurs  in  the  pregnant  or  other- 
wise distended  uterus  must  be  carefully  felt  for.  The  result  may  show 
that :  1.  The  uterus  is  enlarged  and  forms  the  swelling,  the  cause  of 
which  must  then  be  considered.  2.  That  the  uterus  is  of  normal  size  and 
distinct  from  the  swelling,  the  nature  of  which  must  then  be  made  out. 
3.  That  the  uterus  is  enlarged  and  distinct  from  the  swelling,  when  the 
nature  both  of  the  enlargement  and  of  the  swelling  must  be  decided. 

Pregnancy  may  usually  be  eliminated  before  fifteen  or  after  fifty,  but 
has  occurred  from  nine  up  to  sixty.  The  gravid  uterus  is  characterised 
by  almost  always  rising  in  the  mid-line  ;  it  falls  a  little  to  one  side  in 
the  later  months,  and  usually  reaches  certain  points  by  certain  dates  I 
it  may,  however,  be  retained  much  longer  than  usual  in  the  pelvis,  or  be 
repressed  by  tight-lacing,  and,  in  the  later  months,  may  be  smaller 
or  much  in  excess  of  what  is  usual ;  it  is  dull,  at  first  rounded,  then 
pyriform,  and  hard  until  the  fifth  month,  after  which  fluctuation  becomes 
more  distinct,  and  it  becomes  possible  to  obtain  external  ballottement,  to 
feel  movements,  and,  finally,  to  trace  the  outline  of  the  foetus.  With 
regard  to  the  signs  of  pregnancy  very  few  are  certain  :  cessation  of  the 
menses  may  occur  from  many  causes,  and  menstruation  not  rarely 
occurs  twice  or  thrice  after  impregnation ;  changes  in  the  breasts  may 
certainly  occur  in  women  believing  themselves  pregnant,  yet  not  so,  and- 
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pigmentary  changes  may  also  occur,  and  neither  of  these  signs  is  of 
great  value  except  in  a  first  pregnancy,  when  the  presence  of  milk  in  the 
breasts  is  almost  conclusive  ;  vaginal  roof-stretching  may  be  produced  by 
anteversion  of  the  uterus  from  other  causes ;  the  purplish  colour  of  the 
vagina  is  met  with  in  cases  of  fibroid  or  other  tumours,  usually  large, 
obstructing  the  circulation,  and  softening  and  opening  of  the  os  and 
shortening  of  the  cervix  may  occur  with  fibroids  ;  enlargement  and  in- 
creased weight  of  the  uterus  has  many  causes,  but  the  gravid  uterus 
grows  more  rapidly  than  most  tumours ;  ballottement,  both  internal  and 
external,  may  be  very  closely  simulated  by  the  movements  in  a  cyst  of  an 
intracystic  mass,  by  the  retroverted  uterus,  or  a  small  tumour  suspended 
in  ascitic  fluid ;  the  placental  souffle  is  simulated  by  a  blowing  sound 
heard  over  some  fibroids.  There  are  left,  then,  the  foetal  heart-sounds, 
foetal  movements,  and  the  hardening  from  contraction  of  the  uterus  every 
5  to  10  minutes  or  oftener  (Braxton  Hicks).  The  heart-sounds  are  not,  as 
a  rule,  audible  through  the  abdominal  wall  before  the  fifth  month,  and, 
after  this,  repeated  examinations  may  be  required  to  detect  them.  The 
foetal  movements,  become  distinct  even  later  than  the  heart-sounds,  and 
women  often  mistake  for  them  movements  of  flatus  and  irregular  con- 
traction of  the  abdominal  muscles  ;  even  an  examining  hand  has  been 
thus  deceived ;  none  may  occur  for  long  periods,  but,  when  clearly 
detected,  foetal  heart-sounds  or  movements  are  proof  positive  of  preg- 
nancy. They  are  of  course  absent  when  the  foetus  is  dead.  The  only 
fallacy  connected  with  the  intermittent  contractions  of  the  uterus  is 
that  they  may  occur  in  a  uterus  distended  by  something  other  than  a 
foetus. 

It  is  obvious  that,  in  the  earlier  months  of  pregnancy,  it  will  often  be 
necessary  to  wait  some  time  before  venturing  upon  a  positive  diagnosis. 

There  is  one  case,  however,  in  which  early  diagnosis  is  most  desir- 
able, that  of  extra-uterine  pregnancy.    Practically,  this  may  be  divided 
into  tubal  and  abdominal,  in  which  the  foetus  usually  occupies  Douglas's 
pouch,  but  may  be  in  the  iliac  fossa  or  attached  to  pelvic  viscera.  It 
i  onay  be  suspected  when,  in  a  woman  who  presents  the  symptoms  of  early 
i  pregnancy,  severe  attacks  of  pelvic  pain  and  irregular  bloody  discharges 
■  occur,  after  one  or  two  periods  have  been  missed. 

According  to  Tait  ('Brit.  Med.  Journ.,'  Dec.  19,  1885),  the  subjects  of 
tubal  pregnancy  either  have  not  been  pregnant  before  or  not  for  a  long 
\  .time,  and  menstruation  for  some  time  previous  to  this  pregnancy,  has 
I  usually  been  such  as  to  indicate  tubal  disease  (i.e.  obstruction  to  the 
passage  of  the  ovum).    An  examination  will  show  a  swelling  to  one  side 
of  or  behind  the  uterus,  displacing  it,  but  the  recognition  of  its  nature  is 
;  very  difficult. 

Attacks  both  of  pain  and  haemorrhage  are  commoner  in  tubal  than 
i  in  abdominal  pregnancy,  and  may,  by  good  luck,  bring  the  patient  early 
I  under  notice,  for  tubal  cases  generally  rupture  before  the  fourth  month. 

In  enlargement  of  the  uterus  from  vesicular  mole,  the  signs  of  early 
i  pregnancy  occur ;  the  uterus  increases  much  more  rapidly  than  in 
pregnancy,  and  is  doughy  and  often  irregular ;  ballottement  is  absent, 
1  auscultation  is  negative,  and  watery  and  bloody  discharges  occur ;  the 
:  diagnosis  is  rendered  certain  only  by  the  escape  of  cysts.  Enlargement 
from  blood  is  almost  always  due  to  atresia  of  the  vagina ;  pains  recur 
monthly,  but  there  is  no  menstrual  flow ;  the  swelling  is  dull,  has  the 
shape  of  the  uterus,  and  the  vaginal  obstruction  is  found.  Distension 
j  of  the  uterus  by  watery  fluid,  or  by  gas— usually  from  decomposition  of. 
\  some  contents — giving  rise  to  a  resonant  swelling,  is  very  rare. 
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The  character,  diagnosis,  and  treatment  of  tumours  of  the  uterus- 
will  be  considered  in  a  later  section. 

The  characteristic  points  in  the  diagnosis  of  many  of  the  tumours 
contained  in  the  third  group  have  already  been  given,  and  for  our 
present  purpose  these  must  be  contrasted  with  the  signs  and  symptoms 
of  ovarian  cyst. 

A  few  diagnostic  points  of  importance  in  treatment  remain  for  con- 
sideration.   Upon  all  of  them  mistakes  are  often  made. 

Is  the  tumour  mono-  or  poly -cystic  ?  A  smooth  surface,  very  distinct 
fluctuation,  and  transmission  of  a  wave  in  all  directions,  render  it  likely 
that  the  fluid,  or  most  of  it,  is  contained  in  one  cyst. 

Nature  of  the  cyst?  If  the  tumour  has  grown  rapidly,  and  caused 
but  little  disturbance,  whilst  fluid  withdrawn  has  the  characters  noted 
at  p.  707,  the  cyst  is  most  likely  in  the  broad  ligament  and  single.  On 
the  other  hand,  dermoid  cysts  usually  begin  to  grow  about  puberty,  are 
remarkably  firm  and  non-fluctuating,  and  often  irregular  in  form.  They 
early  contract  adhesions,  and  sooner  or  later  usually  suppurate,  and  dis- 
charge their  peculiar  contents  through  the  rectum,  vagina,  bladder,  or 
skin.    These  being  excluded,  a  cyst  must  be  multilocular. 

Is  the  tumour  simple  or  malignant?  The  physical  signs  are  the 
same,  and  age  is  no  help.  Malignant  growths  are  almost  always  solid,, 
though,  perhaps,  very  soft ;  simple  solid  tumours  of  the  ovary  are  very 
rare  :  so  an  apparently  solid  ovarian  tumour  must  be  regarded  with 
grave  suspicion,  which  would  be  increased  or  confirmed  by  cachexia,  and 
physical  signs  of  spread  to  glands  and  peritoneum.  They  usually  con- 
tract adhesions  early. 

Are  there  any  adhesions  ?  These  probably  exist,  if  there  is  a  history 
of  one  or  more  attacks  of  peritonitis.  The  observer  must  notice  whether 
the  tumour  shifts  its  place  as  the  patient  rolls  from  side  to  side,  and  also 
whether,  if  the  patient  whilst  lying  on  her  back  attempt  to  raise  herself 
without  using  her  arms,  the  recti  muscles  start  up  into  a  prominent 
band ;  they  will  do  so,  if  they  be  not  bound  down  by  adhesions  on  their 
peritoneal  surface— but  not  otherwise,  unless  the  adhesions  be  long,  or 
the  cyst  flaccid.  The  surgeon  should  observe  also  whether  the  tumour 
descends  during  inspiration.  If  friction  or  crackling  be  heard  or  felt 
over  a  cyst  during  respiration,  it  proves  that  the  cyst  is  not  closely 
adherent,  and  usually  implies  either  recent  lymph,  or  adhesions  stretched' 
somewhat  and  allowing  more  or  less  free  movement.  Pelvic  adhesions 
may  be  diagnosed,  if  the  lower  portion  of  the  tumour  cannot  be  displaced 
by  the  finger  in  the  vagina  or  rectum,  or  when  the  uterus  is  found  to 
be  adherent  to  the  cyst  and  immobile. 

Treatment  of  ovarian  tumours. — Many  palliative  methods 
were  practised  in  former  days,  when  the  mortality  after  ovariotomy  was 
very  high ;  but  as  this  operation  became  more  and  more  successful,  the 
palliative  methods,  many  of  which  were  highly  dangerous,  fell  into  dis- 
use. At  the  present  day  we  may  almost  sum  up  the  treatment  of  ovarian 
tumours  in  the  one  word — ovariotomy.  As,  however,  some  operators 
regard  paracentesis  or  tapping  as  suitable  in  certain  cases,  we  shall  first 
describe  this  little  operation. 

Tapping-  the  cyst. — Place  round  the  abdomen  of  the  patient  a 
flannel  bandage — reaching  from  the  pubes  to  the  xiphoid  cartilage,  long 
enough  to  go  2|  times  round  the  body,  torn  into  3  tails  from  either 
end  to  9  inches  from  the  middle,  and  having  a  hole  cut  here  so  as  to 
expose  the  point  at  which  it  is  intended  to  tap  (usually  midway  between 
the  navel  and  pubes) ;  cross  the  tails  behind,  and  give  the  ends  to  two 
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assistants  that  they  may  maintain  steady  pressure  on  the  abdomen. 
The  patient  should  lie  on  one  side,  with  her  abdomen  projecting  over 
the  edge  of  the  bed.  An  absolutely  dull  spot  over  the  largest  cyst  being- 
selected,  and  everything  being  aseptic,  the  skin  is  rendered  insensitive 
with  cocaine,  a  small  cut  through  the  skin  is  made  where  it  is  intended 
to  puncture,  a  large  syphon-trocar  is  thrust  into  the  cyst,  and  its 
contents  evacuated.  If  the  surgeon  can  feel  other  cysts,  he  may  tap 
them  through  the  cyst  first  opened,  without  withdrawing  the  trocar. 
When  this  is  removed,  the  opening  in  the  skin  may  be  pressed  together, 
dried  and  sealed  with  wool  and  collodion ;  or  a  stitch  may  first  be 
inserted.  The  body-bandage  is  drawn  tight,  with  a  compress  beneath  it 
if  the  abdomen  is  very  lax,  and  the  tails  are  tied  in  front.  The  patient 
should  remain  lying  for  a  day  or  so,  and  wear  the  bandage  for  some 
days.  All  tendency  to  syncope  from  dilatation  of  the  abdominal  veins 
is  thus  prevented. 

Paracentesis  abdominis  for  ascites  is  performed  in  precisely  the 
same  way. 

Arguments  for  and  against  tapping. — Some  hold  that  the  mortality 
after  ovariotomy  is  distinctly  increased  by  tapping ;  so  that  one  occa- 
sionally hears  great  operators  say  that  they  have  not  lost  a  case  lately 
that  had  not  been  tapped,  or  that  it  is  a  '  surgical  crime  '  to  tap.  This 
is  because  tapping  is,  as  a  rule,  merely  palliative,  probably  always  causes 
some  local  peritonitis,  and  sometimes  a  more  or  less  general,  and  per- 
haps fatal,  attack ;  sometimes,  too,  it  is  followed  by  suppuration  of  the 
cyst,  fatal  bleeding  into  the  cyst  or  peritoneum,  or  a  rare  accident,  like 
intestinal  obstruction.  On  the  other  hand,  Spencer  Wells  thinks  the 
mortality  is  but  little  increased  by  one  tapping,  and  he  would  employ  it — 
(1)  Once  in  cases  of  simple  ovarian  or  extra-ovarian  cysts.  It  is  certain 
that  the  latter  are  not  unfrequently  cured  by  one  tapping,  but  they  may  not 
be,  and  removal  may  be  required  under  more  complicated  circumstances  ; 
and  Doran  has  shown  that  papillomata  may  pass  out  through  a  puncture 
in  the  wall  of  a  true  parovarian  cyst  (p.  702),  and  spread  over  the  peri- 
toneum. For  these  reasons  Lawson  Tait,  and  others,  would  not  tap 
even  here.  (2)  In  multilocular  cysts  Wells  would  occasionally  tap  a 
few  days  before  ovariotomy,  to  allow  an  exhausted  patient  to  gain 
strength.  It  might  be  necessary,  also,  when  the  cyst  cannot  be  removed 
on  account  of  the  state  of  the  patient  or  the  nature  of  its  adhesions. 
Under  other  circumstances — i.e.  almost  always — an  ovarian  cyst  should 
be  removed  as  soon  as  it  is  detected ;  so,  too,  a  malignant  growth,  if 
there  are  no  signs  of  generalisation. 

Ovariotomy. —  There  is  certainly  no  need  to  retain  the  arguments 
employed  in  the  last  edition,  to  prove  that  ovariotomy  is  justifiable ;  for 
it  has  become  the  most  successful  of  the  major  operations.  Scarcely 
any  operator  of  experience  now  has  a  mortality  of  10  per  cent. ;  some 
fall  as  low  as  4  per  cent.,  and  Lawson  Tait  has  recently  published  139 
cases  without  a  death  ('Brit.  Med.  Journ.'  vol.  i.  1886).  It  seems 
scarcely  conceivable  that,  less  than  30  years  ago,  ovariotomists  were 
threatened  with  an  inquest  if  their  patients  did  not  survive. 

The  first  ovariotomy  was  done  by  Dr.  Robert  Houstoun  of  Glasgow, 
in  1701 ;  but  the  history  of  the  operation  dates  from  1809,  when  Ephraim 
McDowell,  of  Kentucky,  a  pupil  of  John  Bell,  who  taught  that  ovariotomy 
should  be  done,  operated  for  the  first  time.  Years  passed  between  the 
recorded  operations,  but  slowly  they  became  more  frequent,  until 
Nathan  Smith  (1822),  Clay  (1842),  Baker  Brown,  and  Spencer  Wells 
(1858),  one  after  the   other,  came  upon  the   scene,  and  by  their 
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success  established  the  position  of  ovariotomy.  Clay's  mortality  in  395 
completed  cases  was  about  49  per  cent. ;  Baker  Brown's,  in  68  cases  41*2 
per  cent. ;  Spencer  Wells's,  in  his  first  500,  25-4  per  cent.,  in  his  second 
500,  21  per  cent.,  but  in  his  last  100  it  was  only  11  per  cent.  As  above 
said,  many  operators  both  here  and  on  the  Continent,  profiting  by  Wells's 
teaching  and  their  own  experience,  have  far  surpassed  this. 

Preparation. — As  a  rule,  none  is  required  beyond  clearing  out  the 
bowels  by  a  purge  the  day  before,  and  an  enema  on  the  morning  of  the 
operation.  But  in  some  cases  better  food,  and  hygiene,  change  of  air, 
drug  treatment,  and  perhaps  one  tapping,  may  be  indicated. 

For  general  points  in  abdominal  operations,  see  p.  591.  Just  before 
the  operation,  most  surgeons  have  the  urine  drawn  off  by  a  nurse  not 
about  to  take  part  in  it,  but  Keith  prefers  to  have  the  bladder  full  in 
laparotomies,  that  it  may  be  recognised  and  avoided.  The  patient 
should  wear  a  flannel  jersey  and  drawers,  and  long  stockings,  and  be 
well  covered  with  blankets ;  the  abdomen,  chest,  and  thighs  should  be 
covered  by  a  waterproof  sheet  with  a  long  central  opening,  the  edges 
of  which  are  spread  with,  and  stuck  to  the  skin  by,  lead  plaster ;  when 
anaesthetised,  both  hands  and  legs  should  be  strapped  down. 

The  instruments  required  are  a  scalpel,  ordinary  and  hernia  director, 
Sir  Spencer  WTells's  syphon-trocar,  fitted  with  a  long  rubber  tube ;  24 
clamp-forceps  (two  or  three  being  large  for  the  pedicle),  Nelaton's  cyst- 
forceps,  artery  forceps,  strong  scissors,  probe-pointed  bistoury,  a  small 
cautery,  needles  and  silk,  and  fine  catgut  and  stout  silk  ligatures. 

Operation. — A  3 -inch  incision  is  made  in  the  mid-line  through  skin 
and  fat,  bleeding  points  clamped,  the  wound  rapidly  deepened,  through 
the  linea  alba,  if  it  be  easily  found,  down  to  the  peritoneum,  which  is 
picked  up,  notched,  and  opened  on  the  finger  to  the  full  length  of  the 
wound.  As  the  linea  alba  is  divided,  it  should  be  remembered  that 
the  bladder  may  be  adherent  to,  and  drawn  up  above,  the  pubes  by  the 
tumour ;  care  must  always  be  exercised  here,  and  the  wound  should  not 
be  carried  within  2  inches  of  the  pubes  without  good  reason.  If  the 
bladder  be  wounded,  it  must  be  separated  from  the  tumour  and  sutured. 
Its  position  can  be  ascertained  before  operation  by  passing  a  sound. 
The  chief  assistant  stands  opposite  the  surgeon,  and  keeps  the  intes- 
tines out  of  sight.  A  hand  is  passed  into  the  abdomen  to  feel  for 
adhesions  to  the  abdominal  wall ;  should  any  exist,  they  may  usually  be 
separated  by  sweeps  of  the  hand,  but  adhesions  to  other  structures 
should  be  left  till  they  can  be  exposed  by  drawing  the  cyst  out.  Wells's 
syphon-trocar  (Fig.  241)  is  now  thrust  into  the  largest  cyst  exposed  in 
the  wound,  and  its  contents  evacuated,  the  cyst  being  secured  from  slip- 
ping off  the  trocar  by  the  clamps  on  the  sides  of  the  latter ;  and,  guided 
by  a  hand  in  the  abdomen,  other  large  cysts  are  tapped  through  the 
first.  When  the  whole  mass  is  sufficiently  reduced  in  size,  it  is  drawn 
through  the  wound  in  the  wall,  retaining  adhesions  being  sought  for 
and  dealt  with — care  being  taken  that  in  the  process  none  of  the 
contents  of  the  cyst  enter  the  abdomen,  and  that  the  mass  is  well 
supported  outside,  lest  its  weight  tear  structures  to  which  it  is  attached  ; 
the  first  assistant  at  once  closes  the  wound  round  the  pedicle.  This 
must  now  be  examined  and  treated  according  to  one  or  other  of  the 
plans  given  below,  after  which  the  cyst  is  removed ;  the  other  ovary  is 
next  examined,  and  treated  if  diseased ;  then  the  abdomen  is  thoroughly 
cleansed  by  sponging  or  washing,  a  final  examination  of  the  pedicle  and 
points  at  which  adhesions  have  been  separated  is  made,  to  see  that 
there  is  no  bleeding,  and  the  wound  is  closed  as  usual. 
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The  length  of  the  incision  necessarily  varies  with  the  size  of  the  mass 
to  be  brought  through  it;  a  3-inch  cut  will  admit  the  hand  to  explore, 
and  is  usually  first  employed ;  if  the  growth  is  solid  or,  being  cystic, 
cannot  be  reduced  to  pass  through  the  wound,  this  must  at  once  be 
lengthened  upwards  with  strong  scissors  protected  by  fingers  in  the 
abdomen.  A  young  operator  wants  more  room 
than  an  experienced  surgeon,  for  he  must  see, 
where  the  latter  would  be  guided  by  his  fingers. 
A  few  inches  in  the  length  of  the  incision  do 
not  make  any  perceptible  difference  in  mortality, 
but  they  considerably  increase  the  tendency  to 
hernia.  Tait  says  that  he  now  does  many  ovario- 
tomies through  a  2-inch  incision. 

When  a  tumour  is  adherent  to  the  abdominal 
wall  all  along  the  incision,  it  is  difficult  or  impos- 
sible to  recognise  the  surface  of  the  mass,  and 
the  surgeon  will  very  likely  strip  the  peritoneum 
from  the  wall  in  the  attempt  to  separate  the 
tumour  from  the  peritoneum ;  in  these  circum- 
stances it  is  advised  to  lengthen  the  cut  upwards 
till  the  peritoneal  cavity  can  be  opened.  A  very 
thick,  opaque,  non-adherent  peritoneum  may 
cause  difficulty;  and  when  the  membrane  is 
bulged  out  by  ascitic  fluid,  it  has  been  taken  for 
the  cyst. 

The  reduction  of  the  size  of  a  polycystic 
growth  is  difficult  when  it  contains  many  small 
cysts ;  it  is  recommended  then  to  open  the 
largest  that  can  be  found  for  3-4  inches,  to  pass 
in  the  hand  and  break  down  as  many  cysts  as  pos- 
sible, the  margins  of  the  cyst-wound  being  held 
up  outside  the  abdomen,  and  sponges  being 
packed  around.  The  bulk  may  ultimately  be 
still  further  reduced  by  opening  widely  the  cyst 
first  tapped,  and  with  a  hand  in  the  abdomen 
raising  small  cysts  into  the  wound,  when  they 
may  be  opened  and  their  contents  sponged  away. 

Adhesions  constitute  the  most  serious  com- 
plications of  ovariotomy,  and  may  occur  between 
the  tumour  and  any  of  the  abdominal  viscera, 
the  abdominal  wall,  or  even  the  great  vessels. 
Adhesions  to  the  abdominal  wall  may  be  sepa- 
rated with  the  hand,  and  any  bleeding  arrested 
by  pressure.  Omental  bands  may  be  clamped, 
cut  through,  and  the  end  left  after  removal  of  the 
growth  tied.  Adhesions  to  solid  viscera  can  generally  be  separated  by 
the  fingers  when  the  cyst  is  drawn  out,  but  a  knife  or  scissors  may  be 
necessary,  and  should  work  in  the  wall  of  the  cyst,  with  the  idea  of 
leaving  adherent  the  peritoneal  coat  of  the  cyst;  bleeding  must  be 
arrested  by  simple  pressure,  pressure  with  a  sponge  squeezed  out  of  a 
very  hot  antiseptic  solution,  perchloride,  a  to-and-fro  buried  catgut 
suture,  or  the  actual  cautery.  Close  adhesions  to  hollow  viscera  may 
necessitate  closure  of  the  wound,  the  case  being  hopeless  ;  if  the  need 
for  this  is  discovered  early,  little  harm  will  have  been  done,  but  the 
mortality  is  high  in  cases  abandoned  after  prolonged  efforts  to  complete 


Pig.  241.— Spencer  Wells's 
trocar  and  hooked  can- 
nula. 
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them.  Of  course,  an  experienced  ovariotomist  would  successfully 
complete  many  cases  which  would  best  be  left  alone  by  one  lacking  expe- 
rience, and  he  would  probably  sooner  recognise  the  impossibility  of  com- 
pleting a  case.  If  the  operation  is  to  be  proceeded  with,  adhesions  to 
hollow  structures  may  be  dealt  with — (1)  by  tearing  and  dissection,  the 
dangers  being  laceration  of  the  viscus  (to  be  remedied  by  suture),  or 
gangrene  of  it,  from  extensive  bruising  and  interference  with  its  blood 
supply ;  (2)  by  leaving  the  whole  or  part  of  the  thickness  of  the  cyst 
wall  adherent,  and  cutting  the  rest  away— a  method  rarely  practised ; 
or  (3)  by  enterectomy  in  the  case  of  the  intestine,  or  removal  of  part  of 
the  bladder  or  other  hollow  viscus,  and  subsequent  suture;  this  has 
several  times  been  successfully  practised. 

Management  of  the  pedicle. — At  first  (McDowell,  Clay)  the  divided 
pedicle  was  put  back  into  the  abdomen,  and  its  ligatures  brought  out 
through  the  wound,  and  ultimately  pulled  away  with  the  included  tissue. 
In  1822  Nathan  Smith  introduced  the  '  intra-peritoneal  method,'  by 
tying  the  pedicle  with  a  leather  ligature,  cutting  it  short,  dropping  the 
pedicle,  and  closing  the  wound  over  it.  He  was  followed  by  a  few,  but 
by  some  mischance  Duffin's  proposal  to  fix  the  cut  end  of  the  pedicle  in 
the  lower  angle  of  the  wound  ('  extra-peritoneal '  method)  was  for  many 
years  almost  universally  adopted.  Hutchinson  invented  a  clamp,  which 
rested  on  the  skin,  to  compress  and  retain  the  pedicle  in  position ; 
Spencer  Wells  adopted  and  improved  the  clamp,  and  continued  to  use 
it  until  1878,  maintaining  all  the  while  a  mortality  of  over  20  per  cent. 
The  intra-peritoneal  method,  however,  always  had  its  advocates,  Dr.  Keith 
being  perhaps  the  most  prominent  and  successful ;  and  since  1878,  when 
Spencer  Wells  adopted  it  exclusively,  it  has  become  practically  the  only 
method  employed. 

The  main  objection  to  extra-peritoneal  treatment  of  the  pedicle  is 
that,  should  the  wound  become  septic,  the  pedicle  keeps  a  track  open 
for  spread  of  septic  inflammation,  with  its  many  results,  to  the  peri- 
toneum. Minor  objections  arise  from  fixation  of  the  pedicle  in  the 
wound  where  it  may  cause  dragging  pain,  and  the  frequent  escape  of 
menstrual  blood  for  some  months  from  the  Fallopian  tube. 

Haemorrhage  from  the  pedicle  is  guarded  against  in  two  ways :  by 
ligature  and  by  the  cautery. 

Ligature. — Stout  Chinese  twist,  thoroughly  carbolised,  is  always  used. 
When  the  pedicle  is  narrow  it  may  be  sufficient  to  tie  it  with  an  ordinary 
reef  knot ;  but  transfixion  and  ligature  in  two  pieces  certainly  affords  a 
safeguard  against  slipping  of  the  ligature.  Broad,  short  pedicles  may  be 
tied  in  sections  like  omentum  (p.  624).  Tait  always  uses  the  Stafford- 
shire knot,  thus  made :  transfix  the  pedicle  with  a  long  loop  of  silk, 
withdraw  the  needle,  and  pass  the  tumour  through  the  noose ;  bring 
the  noose  down  on  to  the  pedicle  and  draw  one  end  through  above  it, 
leaving  the  other  below  ;  take  the  ends  from  the  right  and  left  sides  of 
the  pedicle  in  the  left  and  right  hands,  draw  tight  and  knot.  All  liga- 
tures are  cut  short. 

Cautery. — To  employ  this  the  pedicle  is  clamped,  the  cyst  cut  off 
\  inch  from  the  clamp,  and  the  remnant  is  rubbed  down  slowly  with  a 
cautery  heated  to  dull  red  ;  the  clamp  is  cautiously  undone,  and  should 
any  bleeding  occur  the  process  is  repeated.  Keith  speaks  in  the  highest 
praise  of  this  method,  and  his  results  admit  of  but  little  improvement. 
It  takes  longer  than  the  ligature,  however,  with  which  Tait  has  attained 
even  better  results. 

When  cysts  are  encapsnled  in  the  broad  ligament  they  have  no  true 
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pedicle.  They  can  sometimes  be  enucleated  without  giving  rise  to  much 
haemorrhage.  In  other  cases  the  broad  ligament  can  be  transfixed  and 
tied  between  them  and  the  uterus,  and  this,  with  removal  of  loose  peri- 
toneum, is  necessary  if  haemorrhage  occur  after  enucleation. 

Drainage. — Operators  vary  much  in  their  employment  of  drainage : 
some  use  it  frequently,  others  but  little.  Where  very  free  oozing  from 
torn  surfaces  is  expected,  or  where  portions  of  multilocular,  suppurating, 
or  dermoid  cysts  cannot  be  removed,  it  seems  advisable  to  insert  a  tube, 
the  contents  of  which  should  be  sucked  out  twice  a  day  or  oftener. 

For  after-treatment  see  p.  593. 

Ovariotomy  during-  pregnancy. — Four  courses  are  open  to  the 
surgeon  in  cases  of  pregnancy  complicated  by  ovarian  cyst : — 

1.  To  abstain  from  any  interference. 

2.  To  induce  premature  labour,  to  avoid  rupture  of  the  cyst  under 
the  pressure  of  the  enlarging  uterus. 

3.  To  tap  the  ovarian  cyst,  to  avoid  sacrificing  the  child. 

4.  To  perform  ovariotomy,  leaving  the  uterus  untouched. 

As  a  rule  pregnancy  cannot  go  on  to  a  natural  termination  if  com- 
plicated with  ovarian  disease.  In  simple  unilocular  cysts  Sir  Spencer 
Wells  recommends  tapping,  to  be  repeated  if  necessary,  as  it  affords 
great  relief  to  the  patient,  no  ill  effects  following. 

If  ovariotomy  should  be  performed  during  pregnancy,  the  latter  con- 
dition being  unknown  before  the  operation,  the  uterus  should  be  left 
alone,  though  abortion  may  follow.  If  the  uterus  should  be  penetrated 
by  mistake,  it  should  either  be  removed  by  Porro's  supra-vaginal  method, 
or  its  contents  should  be  removed  and  the  opening  closed  by  sutures. 

'  In  cases  of  multilocular  cyst  or  solid  tumour,  the  rule  should  be  to 
remove  the  tumour  in  an  early  period  of  pregnancy ;  and  if  an  ovarian 
cyst  should  burst  during  pregnancy,  at  any  period,  removal  of  the  cyst 
and  complete  cleansing  of  the  peritoneal  cavity  may  save  the  life  of  the 
mother,  and  pregnancy  may  go  on  to  the  full  term '  (Spencer  Wells). 

Fibromyoma  of  the  Uterus. 

Morbid  anatomy. — In  some  cases,  more  like  hypertrophies  than 
tumours,  there  is  a  diffuse  excrescence  from  the  uterus,  section  reveal- 
ing no  limit  between  the  new  growth  and  the  organ  whence  it  springs ; 
or  the  whole  uterus  is  enlarged,  its  wall  being  everywhere  more  or  less 
thickened.  Such  growths  affect  the  body  of  the  uterus  almost  solely  : 
they  may  attain  a  large  size,  and  are  softer,  more  muscular,  more  vas- 
cular, more  oedematous,  and  more  prone  to  inflammation  and  necrosis 
than  the  commoner  variety  (Barnes,  '  Diseases  of  Women,'  p.  759),  into 
which  they  pass  insensibly,  and  from  which  they  cannot  with  certainty 
be  diagnosed. 

Usually  myomata  are  fixed,  pale,  fibrous-looking,  distinctly  circum- 
scribed, and  4  shell  out '  with  tolerable  ease.  They  are  multiple,  as  a 
rule,  and  may  be  present  in  very  large  numbers  ;  spring  from  any  part 
of  the  uterus,  but  the  body  is  their  seat  much  more  commonly  than  the 
cervix  ;  and  start  beneath  the  peritoneum  or  mucosa,  or  in  the  substance 
of  the  uterine  wall,  receiving  the  names  'sub-peritoneal,'  'sub-mucous,'' 
and  4  interstitial '  respectively.  Almost  all  tumours  tend  to  project  upon 
one  or  other  surface,  but  the  sub-peritoneal  and  sub-mucous,  as  a  rule, 
become  actually  pedunculated  and  may  acquire  long  pedicles,  the  sub- 
mucous variety,  forming  the  ordinary  fibrous  4  polypus.'  Interstitial 
growths  tend  to  project  upon  the  surface  to  which  they  are  nearest,  and 
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may  form  a  huge  mass  here — absolutely  sessile,  because  either  they  pass 
insensibly  into  the  uterus,  or  are  still  covered  by  layers  of  uterine  fibres, 
or  more  or  less  pedunculated  as  these  layers  of  fibres  atrophy  and  the 
body  of  the  tumour  protrudes.  Such  growths  necessarily  enlarge  the 
uterus  and  its  cavity,  as  also  do  the  sub-mucous,  but  a  pedunculated 
sub-peritoneal  tumour  has  little  or  no  such  effect.  Tumours  which  are 
in  close  relation  with  the  uterus,  especially  if  growing  actively  and  pro- 
jecting into  its  cavity,  necessarily  maintain  the  whole  organ  in  an  ab- 
normally hyperaemic  state  ;  and,  granted  suitable  size,  position,  and 
numbers,  these  growths  will  cause  any  displacement  of  the  uterus,  and 
perhaps  render  its  canal  so  tortuous  or  bend  it  at  such  an  acute  angle 
that  a  sound  cannot  be  introduced,  and  fluids  accumulate  and  distend 
the  fundus ;  similarly  the  Fallopian  tube  may  be  obstructed  and  become 
dropsical. 

Uterine  myomata  may  be  very  minute  or  of  enormous  size,  forming 
some  of  the  largest  abdominal  tumours  ;  these  huge  growths  are  either 
'  soft '  fibroids  or  fibrocystic. 

Myomata  may  consist  of  a  single  rounded  mass,  and  appear  on  sec- 
tion to  have  grown  from  one  centre ;  or,  though  usually  rounded,  as  a 
whole,  they  may  be  markedly  lobulated  and  upon  section  present  the 
appearance  of  a  conglomeration  of  rounded  masses  closely  packed 
together.  As  above  noted,  they  vary  much  in  consistence,  colour,  clear- 
ness of  outline,  &c.  Not  uncommonly  they  contain  cysts  (fibrocystic 
tumours),  which  sometimes  hold  20  or  30  pints  of  clear,  slightly  viscid 
fluid,  and  are  probably  formed  by  mucous  degeneration.  They  may 
suppurate,  or  haemorrhage  may  occur  into  them  ;  as  a  rule  no  large  vessels 
enter  the  encapsuled  growths,  but  a  network  of  large  veins  in  the  con- 
nective tissue  round  about  gives  them  when  exposed  during  life  a  more 
or  less  deep  red,  vascular  appearance  ;  soft,  uncircumscribed  fibroids  are 
very  vascular. 

Eecent  tumours  in  young  women  contain  most  muscle  ;  with  age,  of 
the  tumour  and  of  the  patient,  fibrous  tissue  generally  increases  in  quan- 
tity, and  compresses  the  muscular  fibres  and  the  vessels. 

natural  history  and  symptoms  of  myoma  contrasted  with 
those  of  ovarian  cyst. — Myomata  of  the  uterus  are  probably  com- 
moner than  ovarian  cysts,  being  present,  it  is  said,  in  from  20-40  per 
cent,  of  women  dying  after  50.  They  commence  during  the  reproductive 
period,  and,  upon  the  whole,  at  a  somewhat  later  age  than  ovarian  cysts; 
they  may  be  met  with  at  any  age  after  puberty,  but  it  is  doubtful  if  they 
ever  actually  begin  growing  after  the  menopause.  Having  a  close  histo- 
logical resemblance  to  the  uterus,  they  tend  to  share  its  periods  of  func- 
tional activity  and  of  quiescence ;  thus  they  often  distinctly  enlarge  and 
soften  during  menstruation,  grow  rapidly  during  pregnancy,  and  not 
uncommonly  degenerate  fattily  (i.e.  undergo  '  involution '),  and  decrease 
or  even  disappear  after  delivery ;  lastly,  they  usually  atrophy  after  the 
menopause,  but  continued  growth  is  apparently  not  very  rare.  Their 
rate  of  growth  is  as  a  rule  much  slower  than  that  of  the  gravid  uterus  or 
even  of  an  ovarian  tumour,  but  occasionally  they  increase  with  great 
rapidity.  Tumours  of  very  large  size  are  rare  except  near  the  climacteric. 
Fortunately  a  large  number  of  these  growths  cause  no  symptoms, 
but  are  discovered  accidentally  during  life  or  post  mortem.  In  many 
cases  the  symptoms  are  slight,  and  fairly  controllable  by  non-operative 
treatment;  but  in  some  instances  myomata  produce  such  grave  pheno- 
mena by  their  bulk,  by  the  bleeding  to  which  they  give  rise,  and  in 
various  other  ways,  that  the  sufferers  are  incapacitated  from  all  enjoy- 
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merit  of  life  and  reduced  to  death's  door  or  actually  killed  by  them.  The 
frequency  with  which  serious  symptoms  arise  is  very  variously  estimated 
by  different  gynaecologists,  but  the  actual  mortality  of  these  tumours 
seems  to  be  small.  The  symptoms  of  myoma  differ  from  those  of  ovarian 
tumours  in  their  average  frequency  and  intensity,  but  not  in  kind  ;  there 
is  no  symptom  which  may  not  occur  in  either  disease.  The  account  of 
the  pathology  of  myoma  will  have  shown  that  it  is  the  more  likely  to 
interfere  with  the  functions  of  the  uterus.  Thus,  in  myoma,  menorrhagia 
and  metrorrhagia  are  much  more  common  and  more  excessive,  especially" 
in  the  submucous  and  ill-circumscribed  interstitial  varieties,  but  their 
severity  does  not  vary  with  the  size  of  the  growth — on  the  contrary,  the 
most  severe  bleeding,  with  the  spasmodic  pain  of  obstructive  dysmenor- 
rhcea,  often  accompanies  a  small  polyp  low  down  in  the  uterus ;  leucorrhceal 
and  watery  discharges,  perhaps  also  escaping  in  gushes  with  spasmodic 
pain,  and  sterility  or  abortion,  are  also  more  frequent.  The  pressure  symp- 
toms, dragging  pain  and  sense  of  weight,  are  the  same  in  both  diseases, 
and  vary  with  the  size  and  position  of  the  tumour ;  so  the  diagnosis 
depends  mainly  upon  physical  signs.  We  must  endeavour  to  show  that 
the  tumour  is  connected  with  the  uterus,  and  that  it  is  entirely  or  in: 
great  part  solid ;  error  may  arise  to  the  most  skilled  from  close  adhesion 
of  an  ovarian  growth,  especially  solid,  to  the  uterus,  or  from  cystic  de- 
generation or  pedunculation,  or  both,  of  a  myoma. 

In  size,  position,  character  of  surface,  consistence,  or  presence  of 
adhesions,  there  is  nothing  diagnostic,  but  the  harder  and  more  solid  a 
growth  is,  the  more  probable  is  a  uterine  origin.  Wells  states  that 
nearly  all  uterine  tumours,  though  visibly  moving  above  with  respiration, 
seem  to  be  fixed  in  the  hypogastrium,  and  that  the  recti  when  thrown 
into  action  seldom  spring  so  much  forwards  over  a  uterine  as  over  a 
non-adherent  ovarian  cyst.  Uterine  growths  are,  on  the  whole,  more 
central  than  ovarian,  more  often  cause  disproportionate  increase  of  the 
measurement  from  the  pubes  to  the  navel,  and  are  less  likely  to  allow  a 
hand  to  be  pressed  in  below  them  towards  the  spine ;  they  are  less  often 
accompanied  by  ascites,  subperitoneal  growths  chiefly  giving  rise  to  this 
complication.  Percussion  affords  no  ground  of  distinction.  The  presence 
of  a  bruit  like  the  placental  souffle  is  strongly  in  favour  of  myoma,  in 
which  it  is  often  present.  On  examination  by  vagina,  rectum,  by  the 
bimanual  method,  and  with  the  uterine  sound  (pregnancy  having  first 
been  excluded),  the  following  conditions  point  to  myoma:  the  tumour  is 
protruding  from  the  os  or  fills  the  uterine  cavity,  or  it  occupies  the 
pelvis  largely  and  appears  solid,  marked  drawing  up  of  the  os  uteri, 
shortening  of  the  cervix  and  a  thrill  about  it  like  that  of  a  varicose 
aneurysm  (Wells),  inseparability  of  the  uterus  from  the  growth,  fixa- 
tion of  the  uterus,  marked  lengthening  of  the  uterine  cavity  or  tor- 
tuosity of  its  canal,  perhaps  preventing  the  introduction  of  the  sound, 
and  the  sense  conveyed  by  this  instrument  that  it  is  passing  a  growth 
projecting  into  the  uterine  cavity.  With  regard  to  examination  by  the 
sound,  it  must  be  remembered  that  pressure  of  an  ovarian  cyst  on,  and 
adhesion  of  it  to,  the  uterus  may  cause  marked  lengthening  and  distortion 
of  the  uterine  cavity,  and,  on  the  other  hand,  that  subperitoneal  myomata 
frequently,  and  considerable  interstitial  growths  sometimes,  leave  the 
length  of  the  cavity  unchanged. 

If,  after  a  complete  examination  and  careful  consideration  of  its 
results,  it  is  impossible  to  make  a  certain  diagnosis,  and  at  the  same 
time  it  is  obvious  that  something  ought  to  be  done,  an  exploratory  in- 
cision must  be  made,  everything  being  in  readiness  for  the  treatment  of 
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either  an  ovarian  or  a  uterine  growth.  An  ovarian  cyst  is  usually  pearly 
and  non-vascular  in  appearance,  a  myoma  is  more  or  less  vascular- 
looking  ;  examination  by  touch  and  sight  will  further  elucidate  matters, 
though  all  may  not  be  clear  till  the  mass  is  out  of  the  abdomen. 

We  may  state  shortly  that  uterine  myoma  generally  kills  either  by 
haemorrhage  or  asphyxia  and  exhaustion  from  pressure ;  but  it  may 
slough  or  ulcerate  and  cause  pyaemia,  septicaemia,  or  peritonitis ;  or  it 
may  exercise  fatal  pressure  on  the  intestine  or  uterus.  On  the  other 
hand,  it  may  be  naturally  cured  by  undergoing  atrophy  and  perhaps 
calcification,  by  becoming  polypoid  from  squeezing  by  the  hypertrophied 
uterus  and  being  ultimately  extended  from  the  womb,  or  by  inflaming, 
sloughing,  and  being  cast  off — a  very  dangerous  mode  of  cure. 

Treatment. — A  large  number  require  none ;  many  more  are  kept 
going  comfortably  by  a  little  rest  at  the  menstrual  periods  together 
with  medical  treatment  into  which  we  cannot  here  enter;  others  are 
cured  by  removal  of  a  polypus  with  the  ecraseur.  But  there  remains 
a  considerable  group  of  cases  in  which  the  symptoms  are  serious,  for 
which  the  treatment  until  quite  lately  has  been  very  unsatisfactory,  and 
about  the  treatment  of  which  there  is  still  much  difference  of  opinion. 
Formerly  all  these  cases  were  treated  by  rest,  ergot,  iron,  &c,  and  every 
effort  was  made  to  keep  them  alive  until  the  menopause,  when,  in  the 
great  majority  that  reached  this  point,  haemorrhage  ceased  and  the 
tumour  began  to  shrink — but  in  some  it  continued.  Some  of  the  cases, 
however,  either  died  of  their  sufferings  before  the  climacteric,  or  were 
operated  upon  when  it  became  evident  that  death  was  imminent — i.e. 
when  they  were  in  an  exceedingly  weak  condition,  and  when  the  myoma 
had  attained  a  large  size  and  had  often  obstructed  the  Fallopian  tubes 
and  excited  many  adhesions  round  about  itself,  the  uterus,  and  the 
tubes. 

The  operations  then  possible  were :  Enucleation,  where  the  tumour 
projected  into  the  cavity  of  the  uterus  ;  removal  of  the  growth  (myomo- 
tomy),  and  perhaps  necessarily  of  the  uterus  also  (hysterectomy),  by 
abdominal  section  in  other  cases. 

Enucleation  is  performed  by  dilating  the  cervix,  incising  the  cap- 
sule of  the  growth  with  a  knife  or  cautery  and  endeavouring  to  remove 
it.  The  attempt  may  be  successful,  but  obviously  has  sufficient  dangers 
to  account  for  the  exceedingly  high  mortality  of  the  method.  The 
uterine  cavity  is  septic  and  likely  to  become  very  foul  after  such  a  pro- 
cedure, veins  are  numerous,  and  septic  poisoning  or  septic  metritis  with 
spread  to  the  peritoneum  likely ;  removal  of  the  growth  may  leave  a 
mere  shell  of  uterine  wall,  or  may  actually  open  into  the  peritoneum ; 
and  not  uncommonly  the  growth  will  not  '  shell  out '  and  has  to  be  left, 
after  much  difficulty  in  checking  the  bleeding,  often  to  inflame  acutely, 
and  perhaps  continue  sloughing  until  the  surgeon  is  forced  by  fever  and 
general  disturbance  to  make  other  attempts  to  remove  completely,  which, 
whether  successful  or  not,  open  the  way  to  fresh  septic  absorption. 
Besides  preliminary  attempts  to  obtain  asepsis,  iodoform  should  be  freely 
used  on  the  surface  of  the  wound. 

IVIyomotomy  and  supravaginal  hysterectomy  have  had  a  lower 
mortality  than  enucleation.  Either  of  these  operations  is  similar  in 
its  details  to  ovariotomy  (p.  712),  but  the  abdominal  incision  must  be 
long  in  proportion  to  the  size  of  the  irreducible  mass  which  has  to  come 
through  it,  and  great  care  is  necessary  below,  as  the  bladder  is  often 
dragged  up  ;  the  length  of  the  cut  may  be  kept  down  sometimes  by  tap- 
ping cysts,  and  always  by  having  a  corkscrew  to  pierce  and  drag  out 
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the  tumour,  behind  which  the  wound  may  at  once  be  in  great  part 
closed  by  sutures ;  sponges  should  be  packed  round  the  pedicle  within 
the  abdomen.  Adhesions  are  less  frequently  present  than  in  ovarian 
cysts,  and  must  be  similarly  dealt  with  ;  if  the  growth  extend  far 
between  the  layers  of  the  broad  ligaments  care  must  be  taken  not  to 
wound  the  large  veins  which  will  then  lie  over  the  tumour.  The  con- 
nection of  the  tumours  with  the  uterus  is  examined  when  they  are 
drawn  out ;  if  it  have  a  neck  it  will  be  possible  to  perform  myomotomy 
— sometimes  after  shaving  a  growth  off  level  with  the  surface  of  the 
uterus,  the  segment  of  it  left  in  the  uterine  wall  has  shelled  out ;  if  on 
the  other  hand  the  uterus  is  the  seat  of  multiple  growths  or  diffusely 
fibroid,  supravaginal  hysterectomy  must  be  done.  In  either  case  bleed- 
ing is  checked  during  removal  of  the  mass  by  compression  of  its  neck, 
when  there  is  one,  with  Wells's  large  clamp-forceps,  or  by  putting  a 
Kceberle's  serre-noeud  or  one  of  its  many  modifications,  or  an  elastic 
cord,  round  the  cervix  uteri  below  the  ovaries.  In  deciding  where  to 
make  the  section  it  must  be  borne  in  mind  that  it  is  a  very  great  dis- 
advantage to  open  the  uterine  cavity,  which  becomes  at  once  a  highway 
for  infection.  The  ovaries  and  tubes  should  be  removed  also  in  cases 
in  which  the  uterine  cavity  is  opened  or  very  closely  encroached  upon, 
or  when  small  growths  are  left ;  when  the  appendages  are  removed  the 
broad  ligaments  should  be  tied  and  cut  outside  the  ovary  and  end  of  the 
tube.  Great  care  must  be  taken  that  the  ureter  is  not  wounded  or  in- 
cluded in  a  ligature. 

The  best  mode  of  treating  the  pedicle  is  not  yet  decided.  Guided 
by  arguments  for  the  intraperitoneal  treatment  of  an  ovarian  pedicle, 
this  method  was  at  first  followed,  and  with  unsatisfactory  results  when 
the  uterine  cavity  was  opened.  A  narrow  pedicle  which  is  to  be  dropped 
may  be  ligatured  as  a  whole  ;  the  vessels  on  a  raw  surface  may  be  tied 
separately,  and  flaps  of  peritoneum  sewn  over  it,  or  the  surface  may  be 
i  cauterised.  At  present,  the  extra-peritoneal  method  is  usually  employed, 
when  the  stump  can  be  brought  into  the  wound ;  two  long  pins  are 
i  passed  transversely  through  the  uterus  just  above  the  position  of  the 
I  clamp  before  the  removal  of  the  mass,  and  these  rest  upon  the  skin  of 
\  the  abdomen,  keeping  the  stump  in  the  lower  angle  of  the  wound.  Most 
surgeons  close  the  wound  completely  round  about  it,  passing  stitch 
below  and  another  above  it  through  the  edges  of  the  wound  and  the 
j  uterine  wall,  so  as  to  hold  all  close  together ;  some  lec.ve  a  space  above 
i  the  stump,  and  drain  Douglas's  pouch  with  a  glass  tube.   The  projecting 
i  raw  surface  is  kept  dusted  with  solid  perchloride  of  iron,  or,  better,  with 
I  iodoform ;  a  dry  dressing  is  applied  and  changed  frequently  when 
t\  drainage  is  used.    At  first  the  clamp  often  needs  tightening  to  prevent 
|  haemorrhage.  Some  time  in  the  third  week,  usually,  the  pins  cut  through, 
I  the  clamp  separates,  a  slough  is  thrown  off,  the  stump  slowly  retracts, 
I  and  the  abdominal  wall  heals  over  it.    The  dangers  of  both  methods 

I  are  shock,  septicaemia,  peritonitis,  and  haemorrhage. 

The  mortality  of  hysterectomy  up  to  March  1884,  calculated  upon 
1 359  recorded  operations,  was  nearly  41  per  cent.  (Bigelow) ;  no  doubt 
:  unrecorded  cases  would  have  made  it  even  higher.  Spencer  Wells  (loc. 
|@£t.  p.  164)  claims  to  have  removed  50  uterine  tumours  with  24  deaths  ; 
i  Thornton  (Bigelow' s  table)  has  lost  1  in  every  3  patients  ;  Tait  acknow- 
ledges a  recent  mortality  of  about  20  per  cent. ;  Keith  ('  Brit.  Med. 

II  Journ.'),  in  January  1885,  had  done  38  myomotomies  and  hysterectomies 
■with  the  loss  of  only  3. 

I      It  is  not  surprising  that  some  means  of  affording  relief  in  serious  cases 
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of  fibroma,  without  exposing  the  patients  to  the  danger  of  enucleation  or 
hysterectomy,  has  been  sought.  The  idea  of  inducing  a  premature 
menopause  by  removing  both  ovaries  occurred  to  Lawson  Tait  in  1871, 
and  was  carried  out  by  him  in  February  1872 ;  later  in  the  latter  year 
the  same  operation  was  independently  conceived  and  carried  out  by 
Hegar  (of  Freiburg)  and  Battey.  In  August  1885  ('  Brit.  Med.  Journ.') 
Tait  was  able  to  give  the  results  after  the  lapse  of  13  to  2^  years  in  his 
first  50  cases  that  recovered  from  the  operation.  Complete,  and  in  the 
great  majority  of  cases  immediate,  arrest  of  menstruation  occurred 
in  45  ;  in  1  the  disease  was  really  cancer,  not  myoma ;  2  had  died  from 
other  causes ;  1  could  not  be  traced  ;  in  1  menstruation  continued  in 
diminished  quantity  and  the  tumour  went  on  growing  =  50.  In  13  the 
tumours  disappeared,  in  18  they  greatly  diminished,  As  to  mortality, 
it  at  first  amounted  to  25  per  cent. ;  but  since  1883  Tait  had  operated 
108  times  with  2  deaths  ;  Imlach  mentions  20  cases,  and  Keith  12,  all 
successful.  Tait  argues  that  this  operation  should  be  done  so  soon  as  a 
myoma  begins  to  cause  symptoms ;  if  not  the  tumour  will  grow  till  it 
gets  too  large  (over  91bs. — Keith)  to  be  thus  controlled,  or  the  operation  is 
in  many  ways  rendered  difficult  or  impossible,  and  hysterectomy  has 
to  be  done.  The  operation  renders  a  woman  sterile  (she  usually  is  so 
already),  almost  always  arrests  menstruation  (Wells  and  Keith  say  always,, 
unless  a  bit  of  ovary  is  left  behind),  and  rarely,  if  ever,  causes  any 
change  in  appearance ;  the  evidence  as  to  whether  it  causes  loss  of 
sexual  desire  is  most  conflicting — those  of  largest  experience  say  it  does 
not.  A  natural  repugnance  is  felt  to  the  operation,  which  has  excited 
much  opposition  ;  but  it  is  now  widely  admitted  to  be  necessary  in  suitable 
cases.  For  method  see  p.  699  ;  every  particle  of  ovary  should  be  removed. 
The  treatment  of  myoma  causing  serious  bleeding,  pressure-symptoms,, 
or  growing  rapidly,  may  be  thus  summarised  :  Remove  any  polypus  with 
the  ecraseur  ;  if  there  be  no  polyp,  remove  both  ovaries  ;  if  this  cannot 
be  done,  perform  supravaginal  hysterectomy  at  once,  or — if  the  case  be 
not  very  pressing  and  the  menopause  be  at  hand — at  a  suitable  time, 
should  the  symptoms  continue. 

Myoma  and  pregnancy. — When  a  patient  having  a  myoma  likely 
to  obstruct  labour  becomes  pregnant,  the  choice  lies  between  induction 
of  premature  labour,  which  has  proved  very  fatal,  removal  of  the  tumour,, 
and  Porro's  operation — i.e.  supravaginal  amputation  (after  emptying) 
of  the  pregnant  uterus ;  the  two  latter  methods  have  been  fairly 
successful. 

Cancer  of  the  uterus  usually  affects  the  cervix  primarily,  rarely 
the  fundus.  When  limited  to  the  cervix,  the  uterus  being  mobile,  the 
vaginal  part  is  commonly  amputated  with  an  ecraseur  ;  but  recurrence 
is  almost  invariable.  The  operation  may,  however,  relieve,  and  scraping 
away  the  cancerous  surface  freely  may  check  bleeding. 

Cases  of  cancer  supposed  to  be  limited  to  the  body,  and  others  of  the 
cervix,  even  when  the  vagina  and  bladder  and  broad  ligaments  have 
been  involved,  have  of  late  years  been  somewhat  frequently  treated  by 
removal  of  the  uterus  through  an  abdominal  wound,  through  the  vagina, 
or  by  a  combined  abdomino-vaginal  method.  The  vaginal  method  has 
yielded  the  best  results  in  the  matter  of  recovery  (20-30  per  cent.),  but 
recurrence  has  almost  always  followed  all  three  methods,  and  the  opera- 
tion is  with  difficulty  justified. 

Vaginal  hysterectomy  is  thus  performed :  The  patient  being  in 
lithotomy  position,  and  an  attempt  having  previously  been  made  to 
render  the  vagina  aseptic  by  antiseptic  packing  and  injection,  the  uterus 
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is  forced  down  as  much  as  possible  by  a  hand  above  the  pubes  and 
drawn  upon  from  below  by  vulsellum  forceps.  The  peritoneum  is  now 
opened  behind  the  os  and,  starting  thence,  the  vagina  is  cut  through  all 
round  beyond  the  new  growth,  bleeding  vessels  being  clamped  or  tied. 
A  catheter  is  introduced  and  the  bladder  and  ureters  are  separated  from 
the  uterus ;  if  wounded,  the  bladder  must  be  sutured.  The  vagina 
being  now  cut  through  all  round,  two  fingers  are  introduced  through  the 
posterior  cul  de  sac  to  above  the  fundus  uteri  which  is  dragged  through 
the  wound,  the  uterus  being  inverted ;  this  brings  the  broad  ligaments 
into  reach  and  they  are  tied  and  the  organ  removed.  If  the  uterus 
cannot  be  inverted  it  may  be  strongly  pressed  down  and  the  broad 
ligaments  snipped  through  with  scissors,  vessels  being  clamped  as  they 
bleed  ;  or  the  ligaments  may  be  treated  through  an  abdominal  incision. 
The  abdominal  aorta  may  be  controlled  by  tourniquet ;  or,  possibly,  by 
the  hand  of  the  assistant  who  forces  down  the  uterus  and  up  the 
intestine  (Wells,  p.  177).  Some  suture  the  vaginal  wound,  others  drain. 
Iodoform  should  be  freely  used  and  either  frequent  wool  dressings  or 
continuous  boracic  irrigation. 

(For  further  information  upon  ovarian  and  uterine  disease  consult 
the  writings  of  Playfair,  Eobert  Barnes,  Sir  Spencer  Wells,  and  Lawson 
Tait ;  also  the  Medical  Journals  of  late  years.) 


CHAPTEE  XLIII. 

DISEASES  AND  INJURIES  OF  THE  RECTUM  AND  ANUS. 

Examination  of  rectal  cases.  — Sir  H.  Thompson  gives  four 
headings  for  questions  to  be  asked  in  every  case  of  urinary  disease  ;  it 
is  possible  similarly  to  range  our  inquiries  concerning  rectal  disease 
round  the  headings :  (1)  Pain ;  (2)  Passage  of  Blood ;  (3)  Defaecation ; 
and  (4)  Character  of  Stools. 

(1)  Pain. — Is  there  any  ?  its  severity  and  character ;  seat ;  does  it 
radiate  thence ;  constant  or  intermittent ;  its  time-relation  to  defaeca- 
tion— during  or  after  ;  its  duration  ? 

(2)  Blood. — Ever  passed;  frequency;  quantity,  colour  —  bright, 
dark,  tarry,  coffee-grounds  ;  with  motions  or  between  ;  if  with,  whether 
in  streaks  on  surface,  in  larger  quantity  on  surface,  intimately  mixed 
with  loose  stool,  dripping  away  after  passage  of  motion  ? 

(3)  Defaecation. — Frequency — constipation,  diarrhoea,  alternation 
of  these ;  attacks  of  obstruction ;  incontinence,  complete  or  partial,  of 
faeces  and  flatus  ;  tenesmus  after ;  descent  of  anything  from  anus  after ; 
if  so,  characters ;  does  it  bleed,  return  by  itself,  or  require  reduction  ? 

(4)  Character  of  stools.  —  Formed  and  large;  small,  shaped, 
scybala ;  loose ;  mixed  with  blood  and  mucus  and  pus  in  varying  quan- 
tities ;  presence  of  worms  ? 

It  is  useful  to  know  also  if  there  is  any  discharge  between  stools, 
and  its  nature,  and  if  there  is  any  vesical  irritability. 

After  these  special  questions  the  patient  must  be  examined.  He 
should  lie  on  the  left  side  with  the  anus  towards  a  good  light.  First, 
note  any  change  about  the  anus — laxity,  contraction,  piles,  prolapse, 
fistulous  openings,  fissures,  swellings  of  any  kind  here  or  in  ischio-rectal 
fossa.    Palpate  all  round  the  anus  for  tenderness  or  induration.  Then 
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make  a  digital  examination,  telling  the  patient  to  bear  down :  ulcers, 
abscesses,  new  growths,  are  now  detected.  If  you  want  to  reach  higher, 
make  the  patient  stand  and  bear  down.  If  the  rectum  is  full  of  faeces, 
or  if  the  case  is  not  cleared  up  by  simple  digital  examination,  give  an 
enema  of  warm  water  and  examine  patient  again  immediately  it  has 
been  expelled. 

Mr.  Tufnell  gives  a  useful  hint  to  surgeons  about  to  explore  the 
rectum  or  vagina.  The  interstices  between  the  nail  and  the  skin  should 
be  filled  with  soap,  so  that  nothing  offensive  can  lodge  there. 

Examination  with  a  probe,  a  speculum,  or  a  bougie  now  follows,  if 
required.  Several  kinds  of  specula  are  made,  of  which  the  simplest  and 
best  for  most  purposes  is  Fergusson's  silvered  glass  tube  with  a  terminal 
aperture  and  lateral  slit.  It  is  an  excellent  plan  to  illuminate  the 
rectum  from  a  head-mirror. 

Occasionally  in  obscure  cases  of  suspected  disease  high  up,  it  may 
be  necessary  to  dilate  the  anus.  This  is  done  with  the  thumbs,  the 
fingers  grasping  the  buttocks  ;  the  muscles  are  gradually  stretched  first 
one  way  then  another,  till  in  four  or  five  minutes  they  become  quite  soft 
and  flaccid,  the  skin  being  untorn  though  ecchymoses  appear.  Then 
the  patient  should  be  placed  on  a  prone  couch  with  the  hips  well  raised. 
The  anus  is  held  open  with  retractors  and  the  bowel  cleaned  out  with 
sponges  on  holders  (Allingham). 

Lastly,  a  small  hand  may  be  introduced  gradually  into  the  rectum 
and  sigmoid  flexure  in  some  cases. 

malformations. — The  lower  orifice  of  the  rectum  may  be  either 
partially  or  completely  closed. 

Imperforate  anus  (atresia  ani)  is  a  congenital  closure  of  the 


Pig.  242. — Imperforate  anus  :  from  the  King's  College  Museum. 


rectum,  and  may  occur  in  various  degrees.  The  anus  may  be  merely 
closed  by  thin  skin,  which  becomes  distended  with  meconium  ;  or  the 
gut  may  terminate  in  a  blind  pouch  at  any  point  from  the  sigmoid 
flexure  downwards,  the  anal  aperture  being  altogether  wanting,  or 
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present  and  open  for  perhaps  an  inch  (Fig.  242)  so  that  externally  all 
seems  normal,  the  obstruction  being  found  only  on  digital  examination  ; 
or  the  rectum  may  terminate  in  the  bladder  or  urethra. 

In  the  condition  last  mentioned,  flatus  and  urine  tinged  with  meco- 
nium escape  per  urethram.  In  some  cases  the  anus  is  closed,  but  there 
is  a  fistulous  track  leading  from  the  rectum  just  above  it,  and  opening 
somewhere  in  the  perinaeum  (Case  in  South's  '  Chelius,'  vol.  ii.  p.  329). 

Treatment.— If  the  anus  be  only  narrowed  or  partially  closed  it 
must  be  notched  with  a  probe-pointed  bistoury,  and  regularly  dilated 
by  tents  and  bougies,  or,  better,  by  the  mother's  fingers.  In  cases  of 
complete  closure,  if  the  anus  bulge  when  the  child  cries,  a  crucial 
incision  is  at  once  to  be  made  through  the  septum,  the  flaps  removed, 
and  a  plug  of  oiled  lint  introduced.  If  no  protrusion  can  be  felt  and 
the  child  be  strong  and  well,  the  operation  may  be  delayed  for  a  day  or 
two,  so  that  the  bowel  may  become  distended  with  meconium  ;  a  silver 
catheter  should  then  be  introduced  into  the  urethra  or  vagina,  and  a 
cautious  dissection  made  in  the  mid-line,  keeping  well  back  in  the  curve 
of  the  sacrum.  The  superficial  incision  must  be  free  and  its  margins 
may  be  retracted  by  threads  passed  through  them.  If  the  bowel  be 
reached  it  is  to  be  opened,  and,  if  possible,  the  mucous  membrane 
should  be  brought  down  and  stitched  to  the  edges  of  the  external 
wound ;  the  aperture  must  be  kept  open  by  using  a  bougie.  But  if  the 
operator  fail  to  reach  the  bowel  at  a  depth  of  1  to  2  inches,  the 
rectum  is  probably  absent,  and  the  only  resource  is  the  formation  of  an 
artificial  anus  in  the  left  iliac  or  lumbar  region. 

In  the  perineal  operation  everything  depends  upon  the  point  of 
termination  of  the  rectum ;  this  might  be  determined  by  pushing  a  good- 
sized  aspirator  needle,  with  the  vacuum  turned  on,  into  the  perinasum 
until  meconium  or  the  limit  of  safety  is  reached. 

When  the  rectum  ends  in  the  urethra  or  bladder,  the  usual  practice 
has  been  to  make  an  artificial  anus  ;  but  H.  Thomas  reported  a  case  to 
the  Midland  Medical  Society  in  which  he  had  dissected  the  rectum  from 
the  membranous  urethra  and  stitched  it  in  its  normal  place ;  six  months 
after  the  child  had  perfect  control  over  its  motions,  and,  though  a 
fistula  remained  in  front  of  the  anus,  all  urine  passed  per  urethram.  A 
similar  operation  might  more  easily  be  done  when  the  rectum  ends  in 
the  vagina. 

Foreign  bodies  in  the  rectum  sometimes  require  to  be  removed 
by  surgical  art.  They  may  consist  either  of  small  bones,  apple  cores, 
&c,  that  have  descended  from  above,  or  of  pins,  clyster-pipes,  or  other 
bodies  introduced  from  below.  Substances  of  extraordinary  dimensions 
(e.g.,  a  blacking-bottle)  have  been  forced  into  the  anus.  Enteroliths  of 
large  size  may  also  be  found  in  the  rectum  ;  Hutchinson  mentions  one  at 
least  15  inches  round.  The  chief  point  is  first  to  dilate  the  anus  well, 
by  passing  in  several  fingers,  or  by  stretching  it  with  the  thumbs ;  and 
then  a  proper  forceps,  or  a  lithotomy-scoop,  may  generally  be  used  with 
j  success. 

Impaction  of  faeces  in  the  rectum  is  not  uncommon  in  elderly 
women,  and  sometimes  occurs  in  young  ones,  especially  hysterical ;  it  is 
due  to  atony  of  the  rectum,  resulting  from  habitual  constipation.  A 
mass  of  faeces  of  clayey  consistence  may  be  formed,  as  large  as  a  foetal 
head,  giving  rise  to  pain  and  tenesmus,  sometimes  irritative  diarrhoea, 
and  occasionally  all  the  symptoms  of  chronic  intestinal  obstruction.  It 
must  always  be  borne  in  mind  that  one  form  of  diarrhoea  is  really  due 
to  constipation. 

3  A  2 
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Treatment. — Anaesthetise  the  patient,  dilate  the  sphincter  well,, 
and  break  up  and  remove  the  faecal  mass  with  a  lithotomy  scoop  or  the 
handle  of  a  spoon  ;  after  which  use  copious  enemata.  Anaesthesia  and 
dilatation  of  the  sphincter  are  often  unnecessary.  Ee-accumulation 
must  be  prevented  by  the  use  of  cold  enemata,  gentle  laxatives,  suitable 
diet,  and  the  inculcation  of  regular  habits. 

Spasm  of  the  sphincter  ani  is  known  by  violent  pain  at  the 
anus,  with  difficulty  in  defaecation.  It  is  most  often  associated  with 
ulcer  or  fissure  of  the  anus,  and  always  exists  in  cases  of  faecal  impac- 
tion, but  it  may  be  uncomplicated. 

Treatment.— Suppositories  of  morphia  or  belladonna,  with  laxa- 
tives such  as  pulv.  glycyrrhizse  co.,  will  often  relieve ;  but  dilatation  of 
the  sphincter  may  be  necessary,  the  patient  being  anaesthetised. 

Fissure  and  ulcer  of  the  anus  often  coexist,  but  either  may 
occur  independently  of  the  other.  A  fissure  is  simply  an  ulcer  which 
extends  through  the  anus,  and  is  much  commoner  than  the  ulcer  con- 
fined to  the  mucous  membrane  above  the  sphincter. 

Fissure  is  more  common  in  women  than  men ;  it  is  often  caused  by 
the  passage  of  hard  dry  faeces,  by  injury  in  parturition,  and  by  syphilis. 
It  is  most  frequent  on  the  dorsal  aspect  of  the  anus,  at  the  junction  of 
the  skin  and  mucous  membrane ;  ulcer  lies  rather  higher  up,  within  the 
internal  sphincter. 

Symptoms. — Pain  during  defaecation  may  be  slight,  or  absent,  but 
it  is  characteristic  of  this  malady  that  pain  comes  on  soon  after  defaeca- 
tion, and  often  increases  for  several  hours,  becoming  quite  sickening ; 
spasmodic  contraction  of  the  sphincter,  especially  on  digital  examina- 
tion ;  sometimes  increased  mucous  discharge ;  often  a  streak  or  two  of 
blood  on  the  faeces.  There  is  often  much  constitutional  suffering.  The 
lower  end  of  a  fissure  can  be  seen,  and  is  usually  covered  by  a  small  red 
flap  of  skin  like  an  external  pile.  A  practised  finger  may  detect  an 
ulcer,  but  a  speculum  is  often  needed. 

Treatment. — Cases  of  fissure  and  ulcer  of  recent  origin  are  often 
successfully  treated  by  rest  in  the  recumbent  position,  the  bowels  being 
kept  open  by  confection  of  senna  or  some  other  laxative,  and  an  occa- 
sional enema  ;  nitrate  of  silver,  sulphate  of  copper,  chloride  of  zinc 
(gr.  xx.  ad  ^j.),  and  iodoform,  or  citrine  ointment  being  applied  locally. 
To  relieve  spasm  of  the  sphincter,  morphia  or  belladonna  suppositories 
are  to  be  used,  or  extract  of  belladonna  smeared  round  the  anus. 

In  established  cases— and  others  are  not  often  seen  by  surgeons — 
where  recovery  is  interfered  with  by  the  constant  action  of  the  sphincter, 
an  incision  must  be  made  through  the  fissure  or  ulcer  so  as  to  divide 
some  of  the  fibres  of  the  sphincter,  and  thus  set  the  parts  at  rest.  The 
rectum  must  be  emptied  by  an  enema  ;  then,  the  patient  being  anaesthe- 
tised, dilate  the  anus  thoroughly.  This  is  often  sufficient  to  cure  the 
case,  but  most  surgeons  now  make  an  incision  with  a  probe-pointed 
bistoury  through  the  fissure  or  ulcer  and  part  of  the  subjacent  sphincter; 
the  incision  should  be  \  -\  inch  deep  at  right  angles  to  the  sphincter.  A 
morphia  suppository  is  then  to  be  introduced,  iodoform  dusted  on  the 
sore,  and  a  small  piece  of  iodoform  wool  laid  on  the  wound.  Any  thick- 
ened skin  or  mucous  membrane  at  the  lower  or  upper  end  must  be 
looked  for  and  clipped  off.  On  the  second  or  third  day  the  bowels  may 
be  moved  by  castor  oil,  but  many  surgeons  leave  them  to  act  naturally. 

Cases  of  fissure  of  syphilitic  origin  must  receive  in  addition  appro- 
priate specific  treatment. 

Abscesses  near  the  rectum  may  be  small  and  subcutaneous, 
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lying  near  the  anus,  or  large  and  deep-seated,  in  the  ischio-rectal  fossa. 
They  may  be  caused  by  the  irritation  of  foreign  bodies  within  the 
rectum,  or  passage  of  such  a  body  as  a  fish-bone  through  the  mucous 
membrane  ;  by  septic  absorption  from  an  ulcer  in  the  rectum,  especially 
in  the  neighbourhood  of  a  stricture  ;  by  exposure  to  wet  or  cold,  such  as 
sitting  on  a  cold  damp  seat ;  by  necrosis  of  an  adjacent  bone.  Many  of 
these  abscesses,  especially  the  more  chronic,  seem  to  be  tubercular. 
Sometimes  a  peri-urethral  abscess  opens  far  back ;  very  rarely  a  spinal 
.abscess  points  by  the  side  of  the  rectum. 

Ischio-rectal  abscesses,  which  are  deep-seated  in  the  ischio-rectal 
fossa,  and  therefore  external  to  the  sphincter,  may  be  acute  or  chronic. 
Acute  abscess  is  attended  with  great  aching,  throbbing,  fever,  and  diffi- 
culty and  pain  in  defaecation ;  the  ischio-rectal  fossa  is  swollen,  hard, 
red,  and  tender ;  the  introduction  of  a  finger  into  the  rectum  causes 
great  pain,  and  a  hard,  elastic,  or  fluctuating  swelling  is  felt  pushing 
inwards  the  mucous  membrane.  The  bowel  usually  seems  very  hot,  and 
arteries,  apparently  of  considerable  size,  are  often  felt  pulsating  over 
the  swelling.  Chronic  ischio-rectal  abscess  often  forms  insidiously  and 
/painlessly,  attaining  a  considerable  size  before  it  is  discovered,  spreading 
up  along  the  rectum,  and  out  towards  the  nates.  If  ischio-rectal  abscess  be 
neglected,  it  will  burst  either  into  the  rectum  or  by  one  or  more  openings 
through  the  skin ;  and  not  uncommonly  they  burrow  almost  all  round  the 
anus.    The  pus  contained  in  these  abscesses  is  always  extremely  foetid. 

Treatment. — Fomentations,  &c,  until  pus  has  certainly  formed. 
Then  a  free  incision  must  be  at  once  made  with  a  bistoury,  and  the  pus 
•evacuated,  subcutaneous  abscesses  being  completely  slit  up  into  the 
rectum ;  after  which  the  cavity  is  to  be  dressed  with  iodoform  or  sali- 
cylic wool,  or  boracic  lotion  and  lint. 

By  early  and  very  free  incision  and  drainage  we  should  always 
endeavour  to  prevent  the  bursting  of  a  deep  ischio-rectal  abscess  into 
the  rectum,  lest  a  fistulous  track,  necessitating  complete  division  of  the 
sphincter,  result ;  for  after  this  operation,  scar-contraction  usually  causes 
an  angular  gap  at  the  side  of  the  anus  impairing  the  patient's  control 
over  flatus  and  fluid  faeces. 

In  cases  of  wide  burrowing,  every  part  of  the  cavity  must  either  be 
laid  freely  open  or  thoroughly  drained  with  a  tube ;  slitting  up  is  prefer- 
able. Remembering  the  tubercular  nature  of  many  of  these  cases,  it  is 
usually  well  to  apply  the  sharp  spoon,  and  use  iodoform  in  the  dressing. 

Fistula  in  ano  is  a  track  by  the  side  of  the  rectum  left  by  the 
bursting  of  an  abscess.  Its  causes  are,  therefore,  those  of  abscess,  as  also 
its  relations  to  the  soft  parts.  Thus  it  may  result  from  a  superficial 
anal  abscess,  in  which  case  it  passes  under  at  most  only  a  few  fibres  of 
the  external  sphincter,  opens  just  within  the  anus  on  the  one  hand, 
and  usually  just  external  to  it  on  the  other,  but  the  opening  may  be  far 
•outside ;  or  it  may  be  the  result  of  a  deep  abscess,  passing  through  or 
beneath  the  sphincter,  and  opening  at  some  distance  up  the  rectum  and 
well  outside  the  sphincter.  Fistula  is  very  common,  and  more  so  in 
men  than  in  women.  It  is  extremely  difficult  to  heal,  both  because  the 
constant  contractions  of  the  sphincter  and  levator  ani  interfere  with  the 
union  of  its  sides,  and  because  of  the  passage  of  faecal  matter  into  it 
from  the  bowels.  There  are  three  kinds  described  :  By  far  the  most 
common  is  (1)  the  complete  fistula,  which  has  one  opening  external 
to  the  anus,  and  another  into  the  bowel  above  the  sphincter,  where  it  may 
be  felt  like  a  small  papilla.  (2)  The  blind  external  fistula,  which  has 
no  opening  into  the  Bowel,  although  it  mostly  reaches  its  outer  coat. 


726 


FISTULA  IN  ANO  :  TREATMENT 


(3)  The  blind  internal  fistula,  which  opens  into  the  bowel,  but  not  ex- 
ternally, although  its  situation  is  often  indicated  by  redness,  pitting  on 
pressure,  and  hardness  near  the  anus. 

The  complete  fistula  is  infinitely  the  more  common,  though  the- 
internal  opening  is  often  missed.  Injection  of  the  fistula  with  milk 
may  be  practised  from  the  outer  opening.  Besides  the  true  fistula  '  in1 
ano,'  there  may  be  openings  near  the  anus,  leading  from  the  tuber  ischii, 
which  may  be  carious,  or  from  a  urethral  or  perineal  abscess  constituting 
a  true  urinary  fistula.  Whenever  fistula?  are  found  opening  far  out  on 
the  buttocks,  stricture  of  the  rectum,  simple  or  malignant,  should  be 
thought  of ;  and  in  all  cases  the  bowel  should  be  digitally  explored. 

The  symptoms  of  a  complete  case  are  :  Pain — usually  slight ;  some 
purulent  discharge,  and  involuntary  escape  of  flatus  and  occasionally  of 
faeces.  Pain  and  purulent  or  bloody  discharge  draw  attention  to  a  blind 
internal  fistula. 

Treatment. — It  is  occasionally  possible,  especially  in  blind  external 
fistula,  to  effect  a  cure  by  dilatation  of  the  sphincters  and  the  use  of 
stimulating  applications,  such  as  carbolic  or  nitric  acid,  nitrate  of  silver, 
or  iodoform.  The  external  aperture  must  be  kept  open  for  drainage  by 
a  tube  of  proper  size.  But  in  the  great  majority  of  cases  the  only 
effective  remedy  is  slitting  up  of  the  whole  track. 

Operation. — The  patient  lying  on  his  side  close  to  the  edge  of  the 
bed,  and  chloroform  having  been  administered,  the  nates  are  separated 
by  an  assistant,  whilst  the  surgeon  introduces  one  forefinger  into  the 
anus,  and  explores  with  a  probe  the  whole  extent  and  ramifications  of 
the  fistula.  If  it  be  of  the  blind  internal  kind,  it  must  be  rendered 
complete  by  a  puncture  made  into  it  by  the  side  of  the  anus,  a  bent  probe 
passed  into  it  from  the  bowel  serving  as  a  guide ;  similarly,  an  external' 
fistula  is  rendered  complete  by  thrusting  the  director  through  the  mucous 
membrane  at  the  highest  point.  Then,  the  surgeon  passes  a  Brodie's 
probe-pointed  director  along  the  whole  canal  of  the  fistula,  brings  the 
point  out  at  the  anus  with  his  finger,  and  divides  the  included  parts 
upon  the  director.  Brodie  believed  that  if  the  inner  opening  were  not 
slit  open  the  fistula  would  return.  All  ramifications  and  burrowings 
of  the  fistula  under  the  skin  should  next  be  sought  for  and  slit  up  | 
Allingham  insists  on  the  necessity  for  slitting  up  also  any  cut  de  sac 
that  may  pass  upwards  from  the  internal  opening.  All  thin,  blue,  over- 
hanging edges  must  be  carefully  removed,  for  they  will  not  heal.  It 
is  a  good  plan,  especially  in  old  dense  fistulas,  to  sharp-spoon  the  whole 
surface,  or  to  turn  the  edge  of  the  knife  and  cut  the  deeper  part  of  the- 
sinus  all  along  so  as  to  make  a  raw  surface  or  fresh  wound  at  the  very 
bottom  of  the  cut,  to  insure  the  springing  up  of  granulations  there- 
Place  a  ^-^  gr.  morphia  suppository  in  the  rectum.  Dust  the  wound 
with  iodoform,  lay  a  little  salicylic  wool  in  it,  and  apply  a  good  pad 
firmly  to  the  anus  with  a  T-bandage.  The  wool  comes  away  when  the 
bowels  act.  They  may  be  allowed  to  do  so  naturally  in  most  cases,  if 
they  have  been  well  cleared  out  before  operation.  The  subsequent 
treatment  consists  in  the  observance  of  perfect  cleanliness,  and,  if  neces- 
sary, the  use  of  stimulating  applications  such  as  sulphate  of  zinc ;  but 
usually  the  less  dressing  the  better.  A  probe  may  be  used  to  prevent 
premature  union  of  the  edges  of  the  wound,  so  as  to  secure  healing 
from  the  bottom  by  granulation. 

Allingham  states  that  incontinence  of  wind  and  faeces  is  almost 
certain  to  result  from  complete  division  of  both  sphincters  in  two- 
places ;  if  a  small  band  of  the  internal  can  be  left  on  one  side  the- 
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danger  is  much  less.  Complete  division  may  be  safely  practised  on  one 
side  if  the  cut  be  made  at  right  angles  to  the  muscular  fibres  ;  union  is 
never  good  after  oblique  division.  Should  an  angular  gap  result,  the 
application  of  a  cautery  occasionally  may  cause  it  to  contract  up  ;  and 
it  is  said  that  daily  passage  of  a  bougie  will  strengthen  a  weak  sphincter. 

If  haemorrhage  is  violent  after  this  operation,  and  does  not  yield 
to  the  application  of  cold  and  styptics,  the  anus  must  be  well  dilated 
with  a  speculum,  so  as  to  expose  the  bleeding  surface  to  the  air,  and  any 
discernible  artery  may  be  tied  or  twisted  ;  or  the  rectum  may  be  firmly 
plugged  with  lint,  which  is  to  be  secured  by  a  T-bandage. 

If  a  patient  will  not  submit  to  this  operation,  or  is  labouring  under 
disease  of  the  lungs,  liver,  or  kidneys,  in  an  advanced  stage,  so  that  it 
would  be  unsafe,  the  treatment  must  be  palliative  merely.  The  confect. 
piperis,  or  copaiba  and  tonics,  may  be  administered  internally,  and 
stimulating  injections  and  ointments  be  applied  to  the  fistula.  Professor 
Dittel's  elastic  india-rubber  ligature,  introduced  with  Allingham's  needle, 
may  be  used  for  a  patient  who  dreads  the  knife.  It  should  be  inch 
thick,  drawn  very  tight,  and  held  by  a  small  pewter  clamp.  It  cuts 
through  in  3-14  days,  gives  little  or  no  pain,  and  the  patient  can  walk 
about ;  for  dividing  sinuses  running  high  up  the  bowel  it  is  very  valuable 
as  avoiding  haemorrhage. 

Every  now  and  again  one's  finger  on  being  passed  through  the  anus 
slips  into  a  huge  sloughy  cavity  opening  into  the  bowel  and  lying  behind 
on  one  side  of  the  mid-line  extending  up  towards  the  sciatic  notches. 
Though  very  unlike  the  general  idea  one  has  of  a  fistula,  these  cases 
must  be  classed  among  and  treated  like  blind  internal  fistulae.  Besides 
severe  local  symptoms,  they  are  often  accompanied  by  general  disturb- 
ance from  septic  absorption.  They  fill  up  with  faeces  and  either  do  not 
heal  or  spread.  The  anus  must  be  fully  dilated,  the  cavity  opened  freely 
from  outside,  overhanging  mucous  membrane  divided  with  bistoury, 
scissors,  or  elastic  ligature,  the  interior  cleaned  and  dusted  with  iodoform. 
After  this  the  cavity  should  be  thoroughly  washed  out  with  warm 
boracic  lotion  thrice  daily,  a  tube  being  passed. 

As  fistula  frequently  coexists  with  phthisis,  it  is  of  importance  to 
have  some  general  rule  for  the  selection  of  cases  in  which  operation 
is  admissible.  It  should  not  be  performed  in  cases  of  rapidly  advancing 
phthisis  ;  but  where  the  lung-disease  is  chronic,  a~id  especially  if  the 
fistula  cause  much  distress,  the  operation  should  be  done. 

Haemorrhoids,  or  piles,  are  small  tumours  situate  near  or  within 
the  anus,  they  are  divided  into  external  and  internal. 

External  piles  may  occur  either  as  oblong  ridges  or  folds  of  skin 
external  to  the  sphincter,  or  as  round,  hard,  bluish  tumours  just  at  the 
margin  of  the  anus.  They  rarely  bleed,  and  are  therefore  called  blind 
piles. 

Internal  piles  originate  within  the  anus  ;  -they  consist  of  vessels 
covered  by  thickened  mucous  and  submucous  tissue.  The  vessels  are 
of  all  three  kinds — capillaries,  arteries,  and  veins  ;  and  either  kind  may 
predominate.  The  capillary  pile  is  small,  bright  red,  granular  on  the 
surface,  usually  situate  rather  high  in  the  rectum,  and  bleeds  upon  the 
slightest  irritation :  it  is  probably  a  chronically  inflamed  patch  of 
mucous  membrane.  Sometimes  the  patch  is  scarcely  raised  at  all ;  at 
others  the  whole  of  the  lower  end  of  the  bowel  is  bright  red  and  velvety. 
The  arterio-venous  pile  is  not  very  large,  is  smooth  and  red,  and  has 
not,  as  a  rule,  prolapsed ;  at  its  base  considerable  arteries  may  be  felt 
pulsating.    The  venous  pile  is  that  most  commonly  seen :  purple-red 
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swellings  round  the  margin  of  the  anus,  often  blue  at  their  lower  end 
from  obvious  varix,  protruded  more  or  less  by  straining,  at  first  return- 
ing of  themselves,  then  only  on  pressure,  and  finally  remaining  almost 
constantly  prolapsed.    The  vessels  are  often  thrombosed  and  the  clots 

organise.  From  the  microscopic 
examination  of  a  large  number  of 
piles,  Rceckel  ('Trans.  Path.  Soc' 
1884)  believes  that  the  venous  and 
arterio-venous  are  about  equally 
common.    There  may  be  one  pile 

or  several ;  in   chronic  cases  the 
Fio.  243,-Sectos  through  venous       muCQu?   membrane    all  round  the 

anus  is  often  thickened,  its  veins 
more  or  less  varicose,  with  special  swellings  here  and  there,  and  it  pro- 
lapses easily ;  the  sphincters  are  much  relaxed. 

Causes.— The  predisposing  causes  are  such  as  produce  fulness  of  the 
abdominal  vessels,  or  impede  the  return  of  blood  from  the  rectum — 
e.g.  luxurious  and  sedentary  habits  of  life,  pregnancy,  habitual  con- 
stipation, and  congestion  or  cirrhosis  of  the  liver.  The  exciting  cause 
may  be  anything  that  irritates  the  lower  bowel — straining  at  stool,  and 
violent  doses  of  purgative  medicines.  If  the  large  bowel  contain  faecal 
matter,  which  from  torpidity  they  do  not  expel,  aloes  is  an  effectual  and 
unirritating  remedy  ('  Aloes,'  by  R.  Druitt, 1  Med.  Times  and  Gaz.,'  Jan.  4, 
1868).  But  if  these  parts  are  already  active  and  empty,  aloes  can  but 
irritate  them  fruitlessly,  causing  straining  and  tenesmus  and  also,  pro- 
bably, piles.  Piles  are  most  frequent  in  women,  and  are  rare  under 
puberty. 

Symptoms. — Piles  may  be  met  with  in  two  states — indolent  or 
inflamed.  When  indolent,  they  produce  inconveniences  which  result 
from  their  bulk  and  situation  within  the  gripe  of  the  sphincter ;  more  or 
less  pain  in  defalcation  and  immediately  afterwards  a  desire  again  to  go 
to  stool,  the  rectum  not  feeling  emptied ;  prolapse ;  and  pain  or  an  ex- 
cessively annoying  sense  of  weight  and  discomfort.  Blood  may  be  lost  in 
large  quantity  at  each  motion,  and  it  is  characteristic  that  it  drips  away 
for  some  time  after  the  bowels  have  acted.  The  bowel  is  apt  to  come 
down  when  the  patient  is  taking  exercise  or  exerting  himself.  When 
inflamed,  they  occasion  the  following  symptoms :  Pain,  heat,  itching, 
fulness,  and  throbbing  about  the  anus  ;  a  sensation  as  if  there  were  a 
foreign  body  in  the  rectum  and  frequent  desire  to  defalcate  ;  pain  and 
straining  in  passing  evacuations,  with  discharge  of  mucus,  and  often  of 
blood.  These  symptoms  may  be  complicated  with  irritation  of  the 
bladder,  frequency  of  micturition,  pain  in  the  back,  and  aching  down  the 
thighs.  If  there  be  much  burning  pain  lasting  after  stool,  look  for  a 
fissure  also  among  the  piles.  The  patient  may  not  be  aware  of  the 
nature  of  his  complaint,  or  through  delicacy  may  abstain  from  mention- 
ing it.  Whenever  a  patient  complains  of  unusual  irritation  of  the 
bladder,  or  of  frequent  painful  and  unsatisfactory  efforts  to  pass  a 
motion — the  surgeon  should  make  inquiry  after  piles.  In  women,  piles 
may  cause  aching  of  the  back,  uterine  irritation  with  mucous  discharge, 
and  many  anomalous  symptoms,  which  the  surgeon  will  in  vain  en- 
deavour to  cure  until  he  finds  out  the  real  cause. 

General  treatment.— The  first  object  is  to  remove  the  predisposing 
and  exciting  causes.  The  patient,  if  plethoric  and  of  sedentary  habits, 
ought  to  live  abstemiously,  and  take  plenty  of  exercise.  The  bowels 
should  be  regulated  by  some  mild  aperient,  producing  daily  copious  soft 
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evacuation,  without  straining  or  griping.  Senna,  sulphur,  and  cream  of 
tartar,  in  the  form  of  electuaries  (F.  107,  108,  117,  124,  128,  130),  are 
frequently  used  for  this  purpose ;  or  rhubarb  with  ipecacuanha,  or 
castor-oil,  or  Piillna-  or  Friedrichshalle-water  (F.  113, 114),  in  the  morn- 
ing. It  is  a  good  plan  to  inject  the  rectum  with  cold  water  both  before 
and  after  the  motions.  In  some  cases  it  is  advisable  for  the  patient  to 
have  his  evacuation  just  before  bedtime,  so  that  the  prolapsed  and  irri- 
tated parts  may  become  quiescent  during  the  night.  In  cases  of  long 
standing,  in  which  the  mucous  lining  of  the  rectum  is  relaxed,  cubebs, 
Ward's  paste,  or  confect.  piperis.  comp.,  may  be  given  with  great  benefit. 
If  the  patient  is  advanced  in  years,  and  the  piles  are  attended  with  a 
flow  of  mucus,  copaiba  may  be  given  in  gelatine  capsules,  or  thirty  or 
forty  drops  every  morning  in  milk ;  and  a  scruple  of  common  pitch  may 
be  taken  in  pills  every  night  at  bedtime. 

Local  treatment. — If  the  piles  are  inflamed,  leeches  to  the  anus, 
followed  by  hot  fomentations,  a  dose  of  calomel  and  opium  at  bedtime, 
with  castor-oil  in  the  morning — milk  diet,  rest  in  bed,  warm  hip-baths, 
and  poultices.  Cold  lotions  of  lead,  with  laudanum,  may  be  substituted 
for  the  warm  applications,  if  more  comfortable.  If  there  is  a  tense, 
bluish,  solid  tumour,  evidently  containing  coagulated  blood,  or  if  there 
is  an  abscess,  it  is  to  be  laid  open,  and  the  contents  evacuated.  Having 
provided  as  far  as  possible  against  the  original  causes  of  the  malady, 
measures  should  be  employed  to  restore  the  parts  to  a  healthy  condition. 

(1)  Cleanliness. — The  anus  should  be  well  washed  with  carbolic 
soap  and  water  after  each  motion ;  and  if  the  piles  are  internal,  and 
protrude  during  evacuations,  they  should  be  washed  before  they  are 
returned.    Cold  bathing  should  be  used  night  and  morning. 

(2)  Astringents. — The  zinc  lotion  (F.  234),  or  iron  lotion  (F.  246) — 
recommended  by  Mr.  Vincent — or  alum  or  tannin  (F.  247,  249) — of  either 
of  which  a  drachm  or  two  may  be  injected  into  the  anus  after  each 
motion  and  allowed  to  remain — the  gall-ointment  (F.  303),  and  creasote 
ointment  (F.  304),  are  often  of  benefit.  An  ointment  of  a  drachm 
of  black  oxide  of  mercury  to  an  ounce  of  lard  has  also  received  high 
commendations. 

(3)  Pressure,  by  means  of  a  bougie  introduced  occasionally,  or  a 
firm  pad  of  flannel  covered  with  oiled  silk,  or  of  smooth  wood  or  ivory, 
made  to  bear  up  well  against  the  anus  by  means  of  a  stout  T-bandage 
(see  Bandages),  or  by  means  of  a  spring  like  that  of  a  truss,  is  often  of 
service.  An  instrument  consisting  of  a  short  egg-shaped  ivory  bougie, 
which  is  introduced  into  the  anus,  and  attached  by  a  slender  neck  to  an 
ivory  pad,  so  that  pressure  is  thus  made  both  internally  and  externally, 
may  be  useful  in  cases  of  internal  piles  with  relaxed  mucous  membrane 
and  prolapse,  when  removing  the  piles  is  not  thought  advisable. 

(4)  Operation. — If  the  piles  cause  much  distress,  or  if  haemorrhage  is 
frequent  or  profuse,  they  must  be  removed  by  one  of  the  following  opera- 
tions (serious  disease,  especially  of  the  liver  and  kidneys,  being  absent) : — 
{I)  Excision ;  (2)  Ligature ;  (3)  Crushing ;  (4)  Clamp  and  cautery ; 
<(5)  Application  of  caustics. 

Excision  is  generally  used  only  in  the  case  of  external  piles ;  if 
internal  piles  are  cut  off,  very  troublesome  hemorrhage  ensues.  The 
piles  are  seized  by  a  hooked  forceps  and  removed  by  curved  scissors  ; 
bleeding  is  usually  slight,  and  easily  checked  by  a  pad  of  salicylic  wool. 
Allingham  reports  very  favourably  in  favour  of  excision  of  internal 
i  piles,  when  they  are  not  more  than  two  to  four.  He  dilates  the  anus 
f  fully,  opens  it  by  a  retractor,  and  twists  the  bleeding  vessels.   One  or  two 
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arteries  generally  require  this.  All  bleeding  from  one  pile  must  be 
checked  before  removing  the  next.  Allingham  has  had  no  recurrent 
haemorrhage,  and  his  cases  have  been  soundly  healed  in  six  days  on  the 
average. 

Ligature  is  the  operation  by  which  internal  piles  are  usually  re- 
moved, especially  if  there  are  actual  tumours.  The  bowels  having 
been  well  cleared  on  the  previous  day,  and  an  enema  having  been 
administered  an  hour  or  two  before  the  operation,  the  patient  is 
anoesthetised.  The  piles  are  then  seized  one  by  one  with  a  ring- 
forceps  (Fig.  244),  or  with  a  double  sharp  hook,  and  drawn  down.  A 


Pig.  244. — Ring-forceps  for  seizing  piles. 


deep  cut  is  now  made  with  scissors  through  the  mucous  membrane  or 
muco-cutaneous  junction  on  the  outer  side  of  the  pile,  parallel  to  its. 
neck.  A  stout  hemp  or  silk  ligature  can  now  be  thrown  round  the  very- 
base  of  the  pile  where  the  arteries  are  entering :  it  must  be  tied  as 
tightly  as  possible.  The  incision  lessens  the  quantity  of  tissue  to  be 
ulcerated  through,  prevents  much  pain  in  cases  where  skin  would  be 
included,  and  renders  removal  of  the  disease  complete.  All  the  piles 
must  be  thus  dealt  with ;  large  masses  may  then  be  cut  off  beyond  the 
ligatures,  the  threads  cut  short,  and  the  stumps  pushed  up  into  the 
rectum  together  with  a  suppository.  The  bowels  should  be  confined  for 
forty-eight  hours  ;  they  may  then  be  allowed  to  act  naturally.  In  the 
male  a  catheter  is  often  required  for  retention. 

Transfixion  of  the  pile,  and  its  ligature  in  two  halves,  which  was 
formerly  recommended,  should  always,  if  possible,  be  avoided,  as  there 
is  considerable  risk  of  transfixing  a  haeruorrhoidal  vein,  and  of  conse- 
quent septicaemia. 

Ligature  is  probably  the  safest  and  best  of  all  the  operations  done 
for  piles. 


Pig.  245.— Allingham's  Screw  Crushing  Clamp. 


Crushing. — Internal  piles  are  now  often  removed  by  this  operation  ; 
the  mucous  membrane  is  first  cut  through  as  for  ligature,  and  the  pile 
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then  drawn  through  and  crushed  with  a  strong  clamp,  of  which  Ailing- 
ham's  is  the  best  (Fig.  245).  The  pile  is  then  cut  off  beyond  the  clamp, 
and  the  latter  is  removed  after  a  minute  or  so,  being  pressed  towards  the 
wall  of  the  bowel  as  it  is  unscrewed.    There  is  rarely  any  bleeding. 

Clamp  and  cauterij.~-B.enrj  Smith  employs  a  clamp,  tightened 
and  held  by  a  thumbscrew,  acting  on  a  scissors-like  hinge  ;  the  surfaces 
of  the  blades  and  their  outer  borders  are  protected  by  ivory  plates,  to 
prevent  the  transmission  of  heat  from  the  cautery,  which  is  applied  on 
the  cut  edges  to  the  adjacent  surface  of  the  bowel  (Fig.  246).    The  pile 


or  mucous  membrane  is  first  taken  up  between  the  blades  of  the  clamp, 
which  are  then  screwed  up  by  the  winged  screw  so  tightly  as  to  prevent 
bleeding  and  cut  off  sensation.  The  included  parts  are  then  cut  off  at  a 
little  distance  by  a  pair  of  scissors  bent  on  the  flat.  Then  to  the  cut 
edges  the  hot-iron  cautery  is  applied  at  a  red  heat,  slowly  and  well,  so 
as  to  sear  the  parts  effectually.  Lastly,  oil  is  freely  applied,  and  the 
parts  allowed  to  pass  into  the  anus.  After-bleeding  is  very  rare.  But 
Mr.  Smith  acknowledges  4  deaths  in  530  cases  ('Lancet,'  April  20th, 
1878),  a  high  percentage  after  so  slight  an  operation. 

Application  of  caustics. — This  treatment  is  useful  in  the  capillary 
or  '  strawberry '  pile,  where  there  is  no  actual  pendulous  tumour,  but  a 
swollen  granular  ulcerated  surface,  often  bleeding  freely.  Nitric  acid  is 
most  often  used,  having  been  first  introduced  by  Houston  of  Dublin,  but 
pure  carbolic  acid  is  also  employed. 

The  bowels  having  been  cleared,  a  glass  speculum  with  a  hole  in  its 
side,  well  oiled,  is  to  be  introduced  till  the  pile  is  seen  through  the 
aperture.  The  acid  is  then  freely  applied  with  a  glass  rod  or  piece  of 
stick,  any  superfluous  acid  being  afterwards  removed  with  lint,  and  oil 
or  vaseline  smeared  over.  There  is  but  little  pain,  provided  that  no 
acid  touches  the  anal  skin,  which  should  be  oiled  before  beginning.  In 
a  few  days  a  slough  separates,  leaving  an  ulcerated  surface  which  gene- 
rally soon  contracts  and  heals.  If  there  be  a  pedunculated  pile  with  a 
granular  bleeding  surface,  caustics  may  stop  the  bleeding  but  will  not 
cure  the  pile. 

Haemorrhage  from  the  rectum  is  a  very  frequent  concomitant  of 
piles,  and  may  be  slight  or  severe,  occurring  with  every  stool.  It  may 
be  caused  by  (1)  the  bursting  of  a  varicose  vein — in  which  case  the 
blood  is  venous,  comes  at  once  in  considerable  quantity,  and  may  not 
occur  again.  This  form  is  rare.  Far  more  frequently  it  proceeds 
from  (2)  the  vascular  surface  of  internal  piles,  which  gives  way  under 
the  straining  which  accompanies  defecation.  In  the  latter  case  the 
blood  is  bright ;  it  is  squirted  from  the  anus  in  jets  when  the  patient  is 
straining,  and  the  bleeding  occurs  very  frequently,  especially  when  the 
patient  is  feverish,  the  bowels  disordered,  or  the  piles  inflamed.  When 
the  piles  prolapse  or  the  sphincters  are  toneless,  blood  often  drips  away 


Fig.  246.— Smith's  clamp  for  the  removal  of  piles. 
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for  some  time  after  stool.  Hemorrhage  from  the  rectum  may  be  dis- 
tinguished from  that  which  has  its  source  higher  up,  by  noticing  that 
the  blood  is  generally  of  a  florid  hue,  and  that  it  covers  the  feces  but 
is  not  intimately  mixed  with  them. 

It  may  be  stated  that  loss  of  blood  from  the  rectum  should  always 
be  checked  (the  chief  exceptions  are  very  rare  cases  of  vicarious  menstrua- 
tion), and  this  should  be  done  at  once  if  the  patient  is  weak  and  emaciated, 
with  rjale  lips  and  feeble  pulse.  Sometimes  feelings  of  heat,  fulness  or 
pain  in  the  head,  or  similar  symptoms  about  the  rectum  are  aggravated 
by  bleeding ;  but,  as  a  rule,  a  moderate  loss  of  blood  causes  marked 
relief.  It  is  in  these  latter  cases  that  doubt  may  arise  as  to  the  pro- 
priety of  checking  it.  This  may  safely  be  done,  however,  if  the  patient, 
especially  if  of  full  habit,  will  eat  sparingly,  avoid  highly  seasoned 
dishes,  all  alcohol,  strong  coffee,  and  smoking,  and  live  simply,  taking 
plenty  of  fruit  and  vegetables ;  the  bowels  must  be  carefully  regulated, 
and  cold  douching  of  the  anus  night  and  morning  should  be  practised. 

Treatment. — The  cure  of  piles  of  course  includes  that  of  the 
hemorrhage  which  is  one  of  their  most  ordinary  symptoms.  The  tinc- 
ture of  hamamelis  virginica  given  in  rt[  xv.-xxx.  doses  thrice  daily,  and 
used  as  a  lotion  diluted  with  an  equal  part  of  water,  often  acts  well. 
Other  internal  remedies  likely  to  be  of  service  are  sulphuric  acid,  and 
the  balsams  of  copaiba  and  Peru  (F.  15, 18,  31,  &c).  During  an  '  attack 
of  the  piles  '  the  patient  will  obtain  much  relief  from  lying  prone  with 
the  pelvis  raised  on  a  double  inclined  plane.  To  staunch  violent  bleed- 
ing, it  is  essential  to  discover  its  source.  The  patient  may  be  placed  as 
above,  the  sphincters  dilated,  the  rectum  opened  by  retractors  or  a  large 
speculum,  illuminated  by  direct  light,  or,  better,  reflected  from  a 
head-mirror,  and  mopped  out  thoroughly  with  sponges  on  sticks.  If  a 
pedunculated  pile  be  found  bleeding,  remove  it ;  other  sources  of  hemor- 
rhage— e.g.  cancer — will  probably  be  best  treated  by  the  cautery.  In 
secondary  hemorrhage  after  an  operation  on  piles,  Allingham  at  once 
plugs  the  rectum  in  the  following  manner,  alleging  that  blood  and  clots 
fill  the  bowel  so  that  one  cannot  see  the  large  vein  usually  at  fault  under 
these  circumstances: — He  wrings  a  good-sized,  conical,  hollow,  Turkey 
sponge  out  of  water,  dusts  it  well  with  dry  subsulphate  of  iron,  ties  a 
stout  piece  of  silk  to  its  apex,  and  passes  it  4-5  inches  up  the  bowel ; 
fills  the  bowel  below  it  with  cotton-wool  similarly  dusted,  and  then  pulls 
the  sponge  firmly  down.  The  plug  is  worn  for  1  to  2  weeks,  a  tube 
being  run  through  it  centrally  to  permit  escape  of  flatus,  altered  blood, 
&c.  The  wild  use  of  cold  or  astringent  injections  is  very  poor  practice 
in  severe  bleeding. 

Prolapsus  ani  is  a  protrusion  of  the  mucous  membrane  and  sub- 
mucous tissue  of  the  lower  part  of  the  rectum  through  the  anus.  It  is 
most  common  in  connection  with  piles,  and  must  be  carefully  distin- 
guished from  procidentia  or  prolapsus  recti,  which  is  frequent  in  young 
children  and  by  no  means  rare  in  adults,  especially  multipare  and  old 
men,  and  differs  from  prolapsus  ani  in  that  it  involves  the  whole  thick- 
ness of  the  wall  of  the  bowel  (Fig.  247).  There  is  still  another  displace- 
ment of  the  rectum,  differing  from  the  last  only  in  being  higher  up ;  the 
upper  part  of  the  rectum  is  invaginated  or  intussuscepted  into  the  lower ; 
this  variety  is  not  uncommon  in  women,  is  usually  associated  with  poly- 
pus, and  is  distinguished  by  the  presence  of  a  deep  groove  or  cul  de  sac 
all  round  a  central  mass  having  the  opening  of  the  bowel  at  its  apex. 

Causes. — Children  thus  affected  are  generally  weakly,  rickety,  or 
tubercular,  often  suffering  from  diarrhoea,  from  strumous  catarrh,  or 
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from  tenesmus  due  to  thread-worms,  polypus  recti,  stone  or  phimosis  ; 
their  sacra  are  flat,  they  naturally  strain  a  good  deal  at  stool,  and 
Allingham  blames  mothers  for  leaving  children  too  long  on  the  cham- 
ber. The  same  causes  act  in  adults,  and  now  piles,  atony  of  the  rectum 
from  chronic  constipation,  abuse  of 
warm  enemata,  &c,  come  in. 

Symptoms. — In  cases  due  to 
piles,  the  symptoms  are  those  of 
the  piles,  and  the  prolapse  of  an 
irregular  ring  of  mucous  membrane 
which  swells  much  if  nipped  by  the 
sphincter.  In  prolapsus  recti  the 
prolapsus,  which  may  be  4  or  5 
inches  long,  is  the  chief  sign ;  stran- 
gulation is  very  rare,  and  replace- 
ment, as  a  rule,  easy.  In  old  cases 
there  is  always  more  or  less  incon- 
tinence of  faeces.  In  adults  a  hernia 
containing  small  intestine  may  be 
found  in  the  anterior  cul  de  sac.  In- 
tussusceptio  recti  may  cause  great 
distress,  chiefly  from  frequent  and 
severe  tenesmus.  Fig.  247.— Procidentia  recti,  the  whole 

Treatment. — Eemoval  of  any      thickness  of  the  lower  part  of  the  bowel; 
ascertainable  cause  and  improve-     *"fjn|  extruded.    The  mucosa  is  very 
,    ,  ,-,  ,-,1,,       1      •        thick  from   irritation   and  exposure, 

ment  of  the  general  health  are  mam      (King's  Coll.  Mus.) 
points,  especially  in  children.  In  all 

cases  the  protrusion  should  be  well  washed  with  cold  water  and  then 
with  some  astringent,  e.g.  alum.  gr.  xx.  ad.  3j.,  or  ferri  sulph.  gr.  j.-iij.. 
ad  33.,  then  oiled  and  replaced  by  pressure  with  hand  or  sponge.  If 
there  be  any  difficulty  the  forefinger  should  be  pushed  up  into  the  anus 
and  it  will  carry  the  protruded  part  with  it.  If,  however,  a  larger  portion 
than  usual  has  come  down,  or  the  usual  prolapse  has  become  constricted 
and  much  swollen,  the  patient  may  be  anaesthetised  and  reduction 
effected  ;  or  the  prone  position  with  raised  pelvis  may  be  prescribed,  the 
swelling  punctured  in  several  places,  and  fomented  with  either  iced  or 
warm  water — sometimes  one,  again  the  other,  gives  most  relief.    It  is  of 
great  importance  to  prevent  descent  of  the  bowel.    Between  stools  it  is 
a  good  plan,  especially  in  children,  to  press  the  nates  together  with 
the  forefinger  and  thumb  and  carry  a  broad  strip  of  adhesive  plaster 
from  one  side  to  the  other,  to  be  kept  on  till  an  evacuation  is  desired, 
and  afterwards  replaced.   A  few  drachms  of  an  astringent  injection  may 
be  left  in  the  bowel  after  a  motion  ;  and  the  motions  should  be  passed 
either  in  the  standing  or  lying  position.    Dr.  MacCormac,  of  Dublin,, 
recommends  that  when  the  stools  are  passed,  the  skin  near  the  anus 
should  be  drawn  to  one  side  with  the  hand,  so  as  to  tighten  the  orifice — 
[  an  excellent  plan.    Any  irregularity  of  bowels  must  be  carefully  treated.. 
•  Under  such  treatment  children  very  generally  recover  in  the  course  of 
;  months.    Should  they  not  do  so  Allingham  recommends  strongly  the 
administration  of  chloroform,  drying  of  the  prolapse  and  wiping  over  its. 
,<  surface  with  nitric  acid,  then  oiling  and  returning  it.  The  rectum  is  now 
I  stuffed  with  wool,  and  a  firm  strap  passed  from  buttock  to  buttock,  to 
I  prevent  protrusion  by  urgent  straining  on  recovery.  This  soon  ceases.  A 
I  little  opium  is  given  to  confine  the  bowels  for  4  days  ;  then  a  dose  of  oL. 
:  ricini.    The  plug  comes  away  and  there  is  no  more  prolapse.    A  second 
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cauterisation  is  rarely  needed.  In  adults,  prolapsus  is  much  more  difficult 
to  cure.  When  due  to  piles  and  involving  only  mucous  membrane,  ligature 
of  the  piles  or  multiple  punctures  with  Paquelin's  cautery  will  usually  cure. 
But  in  true  prolapsus  recti  one  must  be  very  careful  not  to  open  the  peri- 
toneum in  such  procedures.  The  best  way  is  to  make  from  four  to  six 
longitudinal  eschars  of  the  mucous  membrane  with  the  cautery,  to  be  re- 
peated if  necessary.  The  patient  should  keep  lying  till  healing  is  com- 
plete. Allingham  partly  divides  the  external  sphincter  on  each  side  with 
the  cautery  in  these  cases,  to  tighten  it  by  the  scars.  In  intussusception 
ihe  motions  should  be  passed  lying  down  to  prevent  its  occurrence. 

Stricture  of  the  rectum  is  either  non-malignant  or  malignant. 
That  irritation  of  a  sensitive  surface  will  cause  contraction,  often  pro- 
longed, of  the  rectal  muscle  is  certain  ;  but  the  name  of  spasmodic 
stricture  is  unnecessary. 

Non-malignant  stricture  is  the  result  of  disease,  not  the  disease 
itself.  It  may  be  produced  in  many  ways.  Earely  it  is  due  to  congenital 
malformation  ;  the  rest  of  the  cases  are  due  to  contraction  from  changes 
in  the  rectal  wall,  or  to  compression  of  the  bowel  from  outside. 

Ulceration  of  the  rectum  is  the  pathological  change  which  most 
commonly  leads  to  stricture,  and  the  causes  of  such  ulceration  are  in 
many  cases  quite  doubtful  or  unknown.  Occasionally  narrowing  of  the 
bowel  is  due  to  the  operation  for  imperforate  anus  (p.  723),  to  the  sepa- 
ration of  an  invaginated  part,  to  sloughing  of  prolapsed  mucous  mem- 
brane perhaps  after  too  energetic  treatment  with  ice,  to  the  too  free 
removal  of  mucous  membrane  in  operations  for  piles,  prolapse,  &c. ; 
sometimes  ulcers  left  by  ligature  of  piles,  incision  of  fissures,  division  of 
a  fistula,  will  spread  instead  of  healing,  and  it  has  been  surmised  that 
the  irritation  of  hard  retained  faeces,  or  of  a  roughly  and  frequently 
used  enema  tube,  may  excite  ulceration  ;  the  onset  of  symptoms  is 
often  referred  to  a  bad  labour  ;  the  ordinary  fissure  and  painful  ulcer 
frequently  commence  after  labour,  after  the  passage  of  an  unusually 
large  or  hard  motion  during  which  a  crack  may  be  felt,  or  sometimes 
after  severe  diarrhoea.  Other  causes  of  rectal  ulceration  are  dysentery 
and  tubercle  ;  it  is  certain  that  the  former  occasionally  leads  to  stricture, 
and  probable  that  the  latter,  though  it  rarely,  if  ever,  heals  entirely,  does 
so  also  ;  partial  healing  with  contraction  may  occur,  and,  in  each  case, 
the  whole  bowel  becomes  paralysed  and  greatly  contracted,  from  inflam- 
matory infiltration  of  its  deeper  tissues,  so  that  it  forms  a  passive  tube 
through  which  faeces  and  discharge  are  forced  or  run.  In  England,  non- 
malignant  stricture  of  the  rectum,  which  is  not  obviously  traumatic,  is 
almost  always  regarded  as  syphilitic.  Allingham  finds  that  of  99  care- 
fully examined  cases,  in  hospital  and  private  practice,  52  were  syphilitic, 
in  the  remaining  47  there  was  no  reason  to  suspect  syphilis,  and  in  many 
of  them  the  evidence  against  it  was  as  nearly  conclusive  as  possible. 
The  diagnosis  '  syphilitic  '  is  arrived  at  much  too  easily  by  some  surgeons. 
When  really  syphilitic  the  pathology  is  often  somewhat  uncertain.  As  a 
rule  stricture  is  probably  due  to  gummatous  infiltration  of  the  wall  and 
ulceration ;  but  ulceration  of  mucous  plaques  is  quite  possible  in  early 
cases.  In  France  and  America,  on  the  other  hand,  many  surgeons 
attribute  all,  or  nearly  all,  these  strictures  to  the  healing  of  rectal  chan- 
croids. Mason  ('  Am.  Journ.  Med.  Sc.,'  Jan.  1873)  thinks  the  rectum 
becomes  inoculated  by  running  backwards  of  secretions  of  vulvar  sores, 
or  by  extension  of  anal  sores,  or  by  direct  inoculation.  Against  this 
may  be  urged  that  the  perinaeum  and  anus  rarely  show  scars  or  any 
sign  of  irritation  ;  that  the  stricture  does  not  begin  at  the  anus,  but  1-3 
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inches  above  ;  in  31  cases,  Mason  found  constitutional  syphilis  in  14, 
and  the  statement  that  in  some  of  these  stricture  appeared  shortly  after 
chancroids  is  not  satisfactory ;  lastly,  the  best  syphilographers  have 
never  seen  infection  of  the  rectum  from  the  vulva  take  place,  and  have 
found  that  anal  chancres  heal  as  readily  as  others.  Doubtless  the 
rectum  might  be  infected  directly,  but  this  will  not  account  for  many 
cases.  It  is,  therefore,  probable  that  soft  chancre  is  very  rarely  a  cause 
of  stricture  of  the  rectum.  Gonorrhoea  of  the  rectum  has  been  advanced 
as  another  possible  cause,  and  it  is  only  right  to  mention  that  ulcers 
have  very  rarely  been  found  in  the  rectum  in  typhoid.  Even  taking 
syphilis  as  accounting  for  rather  more  than  half  the  cases,  the  other 
causes  mentioned  will  not  account  for  the  remainder.  Lastly,  the  bowel 
may  be  compressed,  with  somewhat  similar  results,  by  peritoneal  bands, 
pelvic  hematoceles,  the  effusion  of  pelvic  peritonitis  and  cellulitis,  the 
retroverted  uterus,  pelvic  tumours,  &c,  &c. 

Non-malignant  stricture  may  be  single  or  multiple,  strictly  localised 
or  involving  some  inches  of  the  bowel ;  below  it  the  rectum  is  contracted, 
above  more  or  less  dilated  and  filled  with  faces.  There  may  be  no 
ulceration  and  no  evidence  of  it ;  but  usually  ulceration  exists  above  and 
also  below  the  narrowing.  Frequently  perforation  or  septic  absorption 
from  these  sores  leads  to  abscess  in  the  walls  of,  and  outside  the  rectum, 
ordinary  fistulse  and  recto-vaginal  fistulae  resulting.  It  is  curious  that 
many  of  these  enter  the  rectum  below  the  stricture.  This  disease  is 
much  commoner  among  women  than  men — 20  men  in  99  cases  (Alling- 
ham),  and  most  writers  make  the  number  much  less. 

Symptoms. — In  many  cases  increasing  difficulty  and  pain  in  getting 

J  the  bowels  to  act  are  the  symptoms 
which  bring  the  patient  to  the  sur- 

!  geon.    In  the  majority  the  history 

||  is  as  follows :  the  earliest  symptom 

I  is  morning  diarrhoea ;  the  patient 

I  desires  to  go  to  stool  immediately  he 

I  rises,  but  passes  only  wind,  a  little 
loose  motion,  and  '  coffee  grounds,' 

I  perhaps  mucus  or  pus.  Tenesmus 

I  probably  continues,  and  a  little  later, 

I  probably  whilst  dressing,  the  patient 

I  has  again  to  go  to  stool,  and  passes 
more  motion,  often  lumpy,  occasion- 
ally smeared  with  blood.  Often  the 

I  bowels  act  again  after  breakfast,  and 

I  then  the  patient  is  fairly  comfort- 

I  able  for  the  day.  He  may  suffer  from 

I  griping  and  flatulent  distension. 

I  After  some  months  there  is  more 
i  burning  pain  after  stool,  more  tenes- 

I  mus  and  greater  discharge — less 
\  mucus,  more  pus  and  blood,  The 

I  diarrhoea  comes  on  in  the  evening      fig.  248 —Cicatricial  stricture  of  the 
<j  as  well  as  in  the  morning ;  dull,  rectum. 
I  wearing  pain  in  the  bowel,  radiating 

[into  the  back,  thighs,  and  even  penis,  is  frequent,  aggravated  or  induced 
[by  walking  and  standing,  and  may  disturb  rest  at  night;  dyspeptic 
[troubles  often  arise.  Swollen,  club-shaped,  tender  flaps  of  skin  now 
;  form  round  the  anus,  and  are  very  characteristic  of  severe  ulceration  or 
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malignant  disease  (Allinghani).  The  above  symptoms  correspond  to- 
spreading  ulceration.  At  first  there  may  be  but  one,  usually  posterior, 
about  1\  inch  up  ;  this  spreads  and  others  form.  Now  come  symptoms  of 
stricture  as  ulcers  heal  in  part  and  the  infiltrated  wall  contracts.  There 
are  more  pain  and  straining  at  stool,  constipation  is  more  difficult 
to  overcome  and  often  alternates  with  diarrhoea,  large  quantities  of 
fasces  being  passed  during  the  latter  periods ;  in  strictures  low  down 
the  motions  may  be  'shaped,'  i.e.  flattened  like  tape,  thin  and  round 
like  pipe-stems,  but  much  more  often  they  consist  of  scybala  wrapped 
in  mucus  or  other  discharge ;  bleeding  is  common  but  not  severe 
There  is  usually  some  discharge  from  the  anus,  and  in  bad  cases 
always  loss  of  control  over  fluid  motions.  The  above  pain,  and  sym- 
pathetic troubles  of  the  bladder,  anus,  and  uterus  continue.  Fistulae 
form,  all  the  symptoms  increase,  and  in  the  course  of  months  or  years 
the  disease,  unless  relieved,  ends  in  death  from  exhaustion  from  pain, 
hectic,  and  profuse  suppuration,  perforative  peritonitis,  septic  disease,  or 
intestinal  obstruction.  On  passing  a  finger  into  the  rectum,  it  meets  with 
a  narrowing,  usually  at  1-3  inches,  sometimes  sharp  and  thin  edged,  again 
funnel-shaped  and  irregular ;  the  finger  may  be  easily  passed  through  it,, 
or  be  unable  to  enter,  or  it  gets  a  short  way  into  a  long  channel.  The 
examination  generally  causes  a  good  deal  of  pain. 

Diagnosis. — The  only  difficulty  in  diagnosing  stricture  arises  when 
it  is  out  of  reach  and  out  of  sight.  The  finger  reaches  considerably 
higher  points  in  the  rectum  if  the  patient  stands  and  bears  down. 
When  one  has  to  trust  to  sensations  conveyed  along  a  well-softened 
elastic  tube  it  is  easy  to  fall  into  error.  To  pass  this,  warm  water 
should  be  slowly  injected  as  the  tube  is  pushed  on  to  undo  an  invagina- 
tion and  stretch  out  folds.  The  natural  sharp  fold  at  the  junction  of 
the  rectum  with  the  sigmoid  flexure,  and  the  fact  shown  by  Mr.  Earle 
that  the  bowel  not  unfrequently  makes  a  horizontal  curve  to  the  right 
before  descending  into  the  pelvis,  render  the  introduction  of  long  tubes 
or  bougies  a  somewhat  hazardous  proceeding.  The  surgeon  must  not 
pronounce  his  patient  to  have  a  stricture  merely  because  the  point  of 
the  bougie  catches  in  the  folds  of  the  mucous  membrane,  or  at  the  pro- 
montory of  the  sacrum.  The  introduction  of  a  small  hand  into  the 
rectum  is  the  last  resource  of  diagnosis.  As  to  the  diagnosis  between 
non-malignant  and  malignant  stricture,  a  comparison  of  the  descriptions 
will  sufficiently  indicate  the  points  upon  which  it  rests  ;  a  mistake  is  rarely 
possible. 

Treatment. — Early  in  the  stage  of  ulceration  a  cure  may  be  effected 
and  stricture  prevented  by  treatment  for  some  months.  This  includes 
absolute  rest,  regulation  of  the  bowels,  a  diet  chiefly  of  milk,  the  occa- 
sional application  of  caustic,  or  some  stimulant,  to  the  ulcer,  or  perhaps 
the  division  of  its  base,  and  the  use  of  bismuth  in  powder  or  ointment 
or  morphia  suppositories  to  allay  pain. 

When  stricture  has  commenced  sedative  and  astringent  ointments 
(ung.  bellad.,  ung.  hydrarg.  ox.  rub.,  aa)  and  solutions  (arg.  nit.  gr.  x. 
ad  ^j.)  must  still  be  used,  and  in  addition  gentle  dilatation  by  bougies. 
A  gum-elastic  bougie,  capable  of  being  passed  with  moderate  facility 
through  the  stricture,  should  be  well  softened  in  warm  water,  oiled,  and 
introduced  once  in  two,  three,  or  four  days,  and  be  allowed  to  remain 
fifteen  or  twenty  minutes ;  and  its  size  should  be  gradually  increased 
when  a  larger  one  admits  of  being  passed.  But  irritation  must  always 
be  avoided;  bleeding  and  discharge  of  mucus  should  not  be  caused. 
Instances  of  fatal  perforation  by  even  an  enema  tube  are  not  wanting. 
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Mr.  Wood  devised  a  bougie  with  a  thick  end  and  a  slender  stem,  with 
an  /-like  curve,  to  follow  the  normal  sweep  of  the  bowel,  and  to  give 
that  forward  direction  to  the  point  of  the  instrument  which  the  rectum 
has  in  its  upper  part  (Fig.  249).  When  the  stricture  is  placed  high,  this 
curve  very  much  lessens  the  danger  of  perforating  the  coats  of  the  bowel 
below  the  stricture,  which  in  elderly  women  and  in  the  cancerous  form 
of  stricture  is  real.  The  curved  bougie 
is  introduced  with  the  concavity  di- 
rected backward  as  far  as  the  lower 
third.  It  is  then  gradually  turned 
forward,  as  in  the  tour  de  maitre,  with  ^FJTPj^ 
the  catheter.  The  thin  stem  much  """^ 
facilitates  the  handling  and  movement  249.— W ood's  rectum  bougie, 
of  the  instrument  through  the  con- 
tracted sphincter.  The  thick  part  of  this  instrument  is  often  made  in 
sizes  to  screw  upon  the  slender  curved  stem. 

Mr.  Tufnell  uses  a  hollow  bougie,  on  the  principle  of  a  tubular 
urethra-dilator.  A  guiding  bougie,  just  large  enough  to  pass,  is  carefully 
guided  through  the  stricture  by  the  left  forefinger.  Over  this  a  tubular 
bougie  of  gutta-percha,  well  oiled,  is  made  to  slide  through  the  stric- 
ture ;  then,  by  withdrawing  the  guiding  bougie,  a  stream  of  water  may 
be  injected  into  the  dilated  bowel  above,  and  flatus  and  faeces  let  out. 

When  it  can  be  borne,  the  tying  in  during  the  night  of  a  suitably 
made  tube  may  act  well. 

When  a  stricture  is  short  and  annular  and  does  not  readily  yield  to 
dilatation,  it  may  be  notched  in  three  or  four  directions,  just  through  the 
indurated  tissue,  and  then  cautiously  dilated  with  fingers  or  bougies ; 
Todd's  dilator  is  much  to  be  dreaded.  A  good  plug  of  oiled  lint  is  then 
placed  in  the  stricture  for  24  hours.  Bougies  are  afterwards  con- 
tinued. 

In  cases  of  short  stricture  rather  low  down,  especially  if  there  be 

much  ulceration,  Verneuil's  linear  rectotomy  may  be  done.  The  patient 
•  is  placed  in  lithotomy  position,  the  anus  well  dilated,  a  straight  bistoury 

passed  well  through  the  stricture,  and  everything  divided  down  to  the 
I  bone ;  keep  to  the  midline  and  there  is  little  bleeding.  Some  surgeons 
\  use  the  ecraseur  instead  of  the  knife.    This  operation  often  gives 

marked  relief ;  retention  of  faeces  above  the  stricture  ceases,  remedies 

can  be  applied  to  the  surface,  and  ulceration  heals. 

In  cases  of  long  stricture  and  widespread  ulceration,  sometimes  in- 
I  volving  the  whole  rectum,  usually  with  widespreading  fistula?,  perhaps 
I  into  the  vagina  or  bladder,  attempts  to  dilate  are  futile  and  dangerous, 
I  even  if  pain  does  not  prevent  their  being  made ;  notching  and  linear 
i  rectotomy  cannot  possibly  relieve,  though  they  are  sometimes  done  when 
:  a  surgeon  fails  to  appreciate  the  extent  of  the  disease.    To  save  the 

patient's  life  and  arrest  the  pains  he  suffers,  either  inguinal  or  lumbar 
\-colotomy  must  be  done  to  divert  the  fasces  from  their  natural  track. 
I  The  ulceration  may  then  heal ;  but  it  will  be  very  rarely  indeed  that  the 
f  state  of  the  rectum  will  be  such  as  to  permit  subsequent  closure  of 
':'the  colotomy  wound. 

Considerable  relief  is  often  given  by  the  treatment  of  fistulas ;  when 
ffthese  run  high  the  elastic  ligature  should  be  used  for  the  upper  part, 
las  bleeding  may  be  very  troublesome. 

I  Patients  are  not  cured  of  rectal  any  more  than  they  are  of  urethral 
^strictures  ;  if  taken  early,  the  stricture  may  be  so  dilated  that  by  passing 
la  large  bougie  occasionally  (how  often  is  necessary  must  be  found  by 
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experience)  the  patient  can  keep  herself  fairly  comfortable ;  this  pre- 
caution should  never  be  neglected. 

Malignant  growths  of  the  rectum:  malignant  stricture. — As 
would  be  expected,  the  malignant  growth  of  the  rectum  is  the  columnar 
epithelioma  (p.  117).  Sometimes,  and  chiefly  in  cases  of  slow  growth, 
large  tubes  surrounded  by  very  perfect  large  columnar  cells  are  found ; 
while  in  more  rapid  cases  the  spaces  and  cells  are  small  and  irregular, 
and  there  may  be  no  lumen  whatever.  When  all  the  spaces  are  thus 
filled  up  the  growth  has  the  aspect  of  an  ordinary  scirrhus  or  ence- 
phaloid. 

Columnar  epithelioma  of  the  rectum  begins  usually  2-4  inches  from 
the  anus,  and  the  junction  of  the  sigmoid  flexure  and  rectum  is  its  next 
most  common  seat.  It  begins  as  one  or  more  nodules  which,  until  they 
ulcerate,  seem  covered  by  mucous  membrane ;  sometimes  the  growth 
spreads  horizontally,  and  perhaps  completely  surrounds  the  bowel  whilst 
less  than  1  inch  from  above  down ;  again,  whilst  still  annular  it  may 
be  3-4  inches  from  above  down ;  or  it  may  form  a  rounded  lobulated  mass 
increasing  equally  in  all  directions,  projecting  into  the  lumen,  and 
perhaps  distending  it  or  becoming  pedunculated.  Sometimes  ulceration 
is  slow  in  occurring,  at  other  times  it  almost  keeps  pace  with  the  spread 
of  the  growth ;  this  may  be  rapid  or  very  slow  and  accompanied  by 
much  cicatricial  contraction.  Outside  the  new  growth  the  muscular 
coat  usually  seems  greatly  thickened,  and  the  peri-rectal  fat  may  be  too 
adherent  to  it ;  the  microscope  will  show  the  tumour-cells  extending 
between  bundles  of  muscular  fibres  into  the  peri-rectal  tissues.  As  a 
rule,  the  sacral  and  coccygeal  glands  are  not  involved  till  late,  and 
wide  generalisation  is  very  uncommon,  but  secondary  nodules  in  the 
liver  are  not  very  rare. 

Colloid  degeneration  of  columnar  epithelioma  occurs  more  frequently 
in  the  rectum  than  elsewhere. 

Sarcoma  of  the  rectum,  even  melanotic,  is  occasionally  met  with  and 
is  clinically  indistinguishable  from  cancer. 

Malignant  growths  of  the  rectum  are  rarely  met  with  before  middle 
life,  but  Gowlland,  Allingham,  and  Curling  respectively  record  cases  at 
13,  17,  and  23. 

The  symptoms  are  usually  those  of  non-malignant  ulceration  and 
stricture  intensified,  especially,  as  regards  radiating  pain,  suffering 
during  defaecation,  frequency  and  amount  of  bleeding,  tendency  to 
bloody  and  purulent  discharge,  to  the  formation  of  recto-vesical,  -urethral, 
or  -vaginal  fistula?,  and  early  appearance  of  cachexia.  Rectal  examina- 
tion usually  renders  the  diagnosis  certain.  The  finger  comes  into 
contact  with  a  hard,  rugged  mass,  which  when  annular  often  has  much 
the  shape  of  a  cervix  uteri;  if  the  finger  tip  is  pushed  through  the 
central  opening — this  may  cause  extreme  pain — it  enters  a  very  hard- 
walled  ulcerating  cavity  ;  the  upper  border  of  the  growth  is  similar  to 
the  lower.  Should  the  growth  not  surround  the  bowel,  an  ulcerated 
surface  with  a  thick,  hard  edge  and  hard  base  constricting  the  bowel  will 
be  felt,  or  a  firm  or  soft,  rounded,  nodulated  tumour,  varying  much  in 
size.  The  symptoms  vary  much.  Pain  may  be  slight  or  excruciating ; 
haemorrhage  may  be  very  free,  and  the  first— and  for  months  the  only- 
sign  ;  constipation  may  be  troublesome  and  increase  to  complete  chronic 
obstruction ;  occasionally  complete  obstruction  is  the  first  sign  of  cancer 
high  in  the  rectum  ;  painful  diarrhoea  is  commonly  met  with,  and  in- 
continence from  infiltration  of  the  sphincter  or  possibly  from  pressure  on 
its  nerves. 
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The  disease  kills  by  cachexia,  perforative  peritonitis,  haemorrhage,  or 
faecal  impaction.  It  may  be  fatal  a  few  months  after  the  first  symptoms 
or  last  as  long  as  four  years. 

Cancer  of  the  anus  is  much  less  common  than  that  of  the  rectum. 
It  is  always  squamous.  Beginning  as  a  hard-edged  ulcer,  it  spreads  up 
the  bowel  and  out  into  the  ischio-rectal  fossae,  infiltrating  the  sphincter 
and  causing  incontinence.  Sinuses  discharging  epithelial  cUbris  often 
form  in  numbers.    Excision  is  the  treatment,  if  any  is  possible. 

Treatment. — This,  until  quite  recently,  might  have  been  summed 
up  thus  :  Treat  symptoms  and  relieve  pain  as  long  as  possible  ;  as  a  last 
resource  do  colotomy.  Some  surgeons  performed  colotomy  so  soon  as 
pain  became  severe.  Of  late  years  the  idea  of  extirpating  the  disease 
has  naturally  arisen,  and  the  old  operation  of  excision  of  the  rectum 
has  been  revived. 

Mitigation  of  pain  is  obtained  by  rest,  easily  digested  food  with  a 
good  deal  of  milk,  and  the  use  of  anodynes  locally,  subcutaneously,  and 
by  mouth.  Morphia  is  the  best,  but  morphia-hunger  is  easily  induced, 
and  may  be  as  bad  to  some  patients  as  the  physical  pain. 

Marked  relief  has  been  given  in  many  cases  of  cancer  low  down  by 
division  of  all  the  tissues  in  the  mid-line  between  the  coccyx  and  anus 
and  of  the  stricture  by  means  of  the  thermo-cautery,  or  the  chain 
ecraseur  (Verneuil) ;  and  in  cases  of  large,  soft,  fungating  growths,  by 
their  removal  with  the  fingers  or  sharp  spoon — an  operation  which,  if 
done  boldly  and  quickly,  causes  surprisingly  little  haemorrhage,  easily 
stopped  by  pressure  or  the  cautery  (Simon). 

The  operation  of  colotomy  —which  is,  of  course,  simply  palliative — 
may  be  performed  either  in  the  left  groin  (inguinal)  or  in  either  loin 
(lumbar). 

Inguinal  colotomy. — An  incision  is  made  1  inch  above  and  parallel  to 
Poupart's  ligament,  extending  from  ^  inch  outside  the  vessels  to  ^  inch 
inside  the  anterior  spine  ;  the  external  oblique,  internal  oblique,  and 
transversalis  are  divided  by  strokes  of  the  knife  to  the  same  extent  as 
the  skin  ;  all  bleeding  points  are  tied  or  twisted  ;  the  transversalis  fascia 
is  picked  up  with  forceps,  notched  with  a  knife  on  the  flat,  and  divided 
all  along  the  incision,  and  then  the  subperitoneal  tissue  and  peritoneum 
are  similarly  treated.  Usually  the  sigmoid  flexure  presents ;  if  not,  a 
finger  is  passed  in  to  the  right  side  of  the  pelvis,  swept  across  the  sacrum 
to  the  left  sacro-iliac  joint,  and  brought  out  along  th<e  pelvic  brim  ;  the 
bowel  can  thus  hardly  be  missed.  It  is  recognised  by  the  longitudinal 
bands  and  appendices  epiploicae.  When  found  it  is  to  be  examined  to 
see  if  anything  abnormal  can  be  felt ;  if  not,  draw  it  out  sufficiently  to 
kink  it,  attach  it  to  the  peritoneum  and  skin  by  numerous  fine  silk 
stitches,  passing  through  only  the  serous  and  muscular  coats  of  the 
bowel,  and  close  up  the  ends  of  the  wound.  Unless  done  for  obstruc- 
tion, the  bowel  should  not  be  opened  until  the  third  or  fourth  day,  an 
antiseptic  dressing  being  meanwhile  applied.  In  any  case,  the  opera- 
tion should  be  conducted  aseptically  up  to  the  opening  of  the  gut,  and 
the  suturing  of  peritoneum  to  peritoneum  should,  when  the  bowel  is 
opened,  be  most  careful. 

Lumbar  colotomy  is  thus  performed  :  Supposing  that  it  is  to  be  done 
on  the  left  side ;  the  surgeon  stands  behind  the  patient,  who  lies  upon 
the  right  side  slightly  rolled  forwards,  the  left  loin  being  stretched  by  a 
round  sand-bag  under  the  right  loin.  The  superficial  guide  to  the  colon 
is  a  line,  which  should  be  marked  with  iodine,  ascending  vertically  from 
a  spot  ^  inch  behind  the  mid-point  between  the  anterior  and  posterior 
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superior  spines ;  the  deep  guide  is  the  edge  of  the  quadratus  lumborum. 
An  oblique  incision  is  made  3  to  4  inches  long,  having  its  centre  at  the 
above  line  and  sloping  from  the  last  rib  towards  the  anterior  spine,  and 
is  deepened  by  successive  strokes  of  the  knife  through  the  fat,  external 
oblique  and  latissimus,  and  internal  oblique  ;  the  last  dorsal  nerve  and 
its  vessels  should  be  seen  and  drawn  aside  if  possible ;  the  posterior 
tendon  of  the  transversalis  is  now  picked  up,  notched  and  divided  to  the 
full  length  of  the  wound,  and  if  the  edge  of  the  quadratus  is  exposed 
notch  it  to  the  depth  of  an  inch.  Now  tear  through  the  transversalis 
fascia,  if  recognised  as  a  distinct  membrane,  between  the  fingers  and 
thumbs,  and  treat  the  subperitoneal  tissue,  which  varies  much  in 
amount,  in  the  same  way,  proceeding  very  carefully  until  the  peritoneum 
is  reached.  Just  in  front  of  the  edge  of  the  quadratus  lies  the  colon, 
a  little  external  to  the  lower  end  of  the  kidney,  which  is  plainly  felt  and 
seen  moving  up  and  down.  If  the  bowel  is  full,  it  at  once  presents  and 
has  a  greenish  colour ;  but  if  empty,  or  if  it  has  a  mesentery  (much 
more  likely  on  the  right),  there  may  be  difficulty  in  finding  it.  Often,, 
surgeons  insert  their  fingers  deeply  into  the  wound,  making  large  cavities 
in  the  subperitoneal  tissue,  in  which  discharges  subsequently  bag,  and 
picking  up  piece  after  piece  of  peritoneum  in  the  hope  of  finding  the 
gut  between  their  fingers.  A  better  plan  is  to  place  the  forefinger  in 
front  of  the  quadratus  just  below  the  kidney,  and  have  the  patient 
turned  on  to  his  back  ;  seize  whatever  falls  on  to  the  finger :  it  will 
probably  be  the  colon.  A  plan  which  answers  admirably  in  some  cases 
is  to  blow  up  the  intestine  with  air  by  means  of  a  Higginson's  syringe, 
return  of  the  air  per  anum  being  prevented  by  an  india-rubber  collar 
introduced  by  Lund  (Fig.  237)  round  the  tube ;  this  often  causes  the  colon 
to  protrude  through  the  wound,  but  sometimes  fails  unaccountably.  When 
found,  the  bowel  is  to  be  seized  at  its  inner  and  posterior  part,  which  is 
free  from  peritoneum,  and  brought  into  the  wound ;  and,  having  been 
recognised  by  the  presence  of  a  longitudinal  band  or  of  distinct  lumps 
of  faeces  in  it,  it  is  drawn  well  out  and  sewn  to  the  skin  by  silk  sutures, 
not  piercing  its  mucous  membrane.  The  wound  is  carefully  brought 
together  in  front  and  behind,  and  it  is  probable  that  buried  catgut 
sutures  would  act  well  here,  if  the  operation  be  done  antiseptically ;  but  if 
the  bowel  is  to  be  opened  at  once,  it  is  certainly  best  to  put  a  large  tube 
in  at  the  posterior  end  of  the  wound.  Most  surgeons,  in  this  case,, 
secure  the  gut  primarily  by  two  stout  silk  sutures  passed  first  through 
skin,  then  through  gut,  then  again  through  the  skin  ;  the  opening  is  then 
made  transversely  or  longitudinally,  the  loops  of  silk  drawn  out,  divided 
so  as  to  make  four  sutures,  and  tied ;  finer  intermediate  sutures  are 
added.  In  all  these  steps  we  are  warned  to  take  care  not  to  wound  the 
peritoneum,  which  is  easier  in  theory  than  in  practice.  Where  the 
operation  can  be  done  aseptically,  sooner  than  bruise  and  separate  the 
deep  tissues  in  a  prolonged  search  for  the  colon,  it  is  better  deliberately 
to  open  the  peritoneum  outside  the  bowel,  to  draw  the  latter  well  out 
and  fix  it  carefully  to  the  skin.  An  antiseptic  dressing  is  applied  and 
the  patient  placed  in  bed  on  the  left  side.  The  bowel  is  opened  on  the 
third  or  fourth  day. 

When  the  colon  is  opened  the  smell  of  the  faeces  is  much  lessened 
by  giving  the  patient  charcoal  internally ;  the  best  dressing  is  lint,  with 
a  hole  in  it,  covered  with  an  antiseptic  ointment  or  oil,  and  over  this  a 
large  pad  of  oakum  in  gauze. 

.The  patient,  when  very  weak,  may  never  rally  from  the  operation, 
but  the  most  frequent  cause  of  death  is  septic  peritonitis  ;  an  occasional 
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one  is  suppuration  in  the  planes  of  areolar  tissue  of  the  abdominal  wall, 
generally  from  bagging  at  the  posterior  end  of  the  wound. 

Sometimes  soon,  later  in  cases  done  through  small  wounds,  the 
mucous  membrane  prolapses  more  or  less  largely :  it  must  be  reduced 
like  prolapsus  ani.  In  a  good  many  cases,  faeces  continue  to  pass  per 
rectum,  and  of  course  to  give  pain;  the  bowel  must  then  be  washed 
out.  To  prevent  this  the  colon  should  be  drawn  well  out  at  the  opera- 
tion, so  as  to  kink  it  or  form  a  spur  before  it  is  sewn  to  the  skin.  It  has 
been  proposed  to  divide  the  colon,  the  lower  end  being  either  sutured  in 
the  wound  or  closed  and  dropped. 

The  advantages  claimed  for  colotomy  are  that  it  retards  the  growth 
of  the  disease,  relieves  pain,  wards  off  obstruction,  and  therefore  prolongs 
life.    Allingham  is  inclined  to  doubt  that  life  is  lengthened. 

It  is  affirmed  that  the  anus  in  inguinal  colotomy  is  more  comfortably 
placed  for  the  patient,  that  it  is  an  easier  operation,  and  that  its  mor- 
tality is  less.  The  first  two  statements  are  probably  true.  As  to  the 
mortality,  comparable  modern  statistics  are  not  forthcoming.  The 
mortality  after  lumbar  colotomy  is  certainly  heavy.  Bryant  (Copen- 
hagen Congress)  reported  60  cases  of  colotomy  for  malignant,  19  for 
non-malignant  ulceration  and  stricture ;  43  per  cent,  cancerous  and  31*5 
per  cent,  simple  cases  died  within  a  month.  Keeves  ('  Brit.  Med.  Journ.' 
vol.  i.  1884,  p.  1253)  records  39  cases  of  lumbar  colotomy,  of  which  36 
lived  '  some  months  ; '  and  11  cases  of  the  inguinal  operation,  of  which 
1,  done  m  extremis,  died  on  the  third  day,  the  rest  living  some  months. 
These  results  are  unusually  good.  Post-peritoneal  colotomy  is  generally 
credited  with  a  mortality  of  35  to  45  per  cent.  (p.  669),  which  is  some- 
what less  than  that  of  septic  operations  through  the  peritoneum. 

When  done  for  imperforate  anus,  both  of  these  operations  are 
frequently  fatal ;  but,  in  100  cases  collected  by  Curling,  the  iliac  has 
decidedly  the  best  of  it. 

Excision  of  the  rectum  has  been  practised  on  the  continent  much 
more  largely  than  in  England,  Volkmann,  Esmarch,  and  Harrison  Cripps 
being  some  of  the  most  experienced  operators ;  it  is  the  natural  outcome 
of  the  determination  to  treat  all  cancer  by  radical  means.  The  cases 
favourable  for  removal  are  those  in  which  the  growth  is  limited  to  one 
side  of  the  bowel,  movable  over  the  adjacent  parts,  so  low  down  that  its 
upper  edge  can  be  felt,  and  unaccompanied  by  any  sign  of  glandular  or 
visceral  infection.  Very  grave  cases,  involving  removal  of  the  prostate 
and  parts  of  the  bladder,  have  been  undertaken,  but  the  advantage  of 
such  operations  has  yet  to  be  shown.  The  following  points  in  these 
operations  may  first  be  mentioned  as  generally  applicable ;  they  are  results 
of  the  work  of  the  above-mentioned  surgeons.  For  some  days  before 
operation  the  patient  should  be  kept  upon  fluid  diet  leaving  little  residue, 
and  the  bowels  should  be  emptied  as  far  as  possible  by  laxatives  and 
enemata.  Before  operation,  the  patient  being  under  chloroform,  large 
enemata  of  salicylic  lotion  should  be  given,  and  every  endeavour  made  to 
render  the  bowel  aseptic.  The  patient  should  be  placed  for  operation  in 
lithotomy  position,  with  the  pelvis  raised  and  the  thighs  strongly  flexed. 
The  bowel-tube  should  not  be  opened  in  complete  excision,  and  during 
the  operation  the  wound  should  be  frequently  washed  with  carbolic.  All 
bleeding  should  be  stopped  at  once  by  clamping,  oozing  by  a  hot  sponge. 
After  the  operation  all  surfaces  should  be  dusted  with  iodoform.  If  the 
peritoneum  be  opened  it  should  be  closed  with  carbolised  silk  sutures,  if 
possible  ;  if  not,  a  tube  should  lead  from  the  wound  to  the  exterior.  All 
raw  surfaces  should  be  covered  by  approximation  and  careful  suture  of 
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the  cut  edges  of  mucous  membrane  (longitudinally,  if  possible)  or  of 
mucosa  and  skin.  To  permit  this,  drainage  of  the  wound  is  necessary, 
and  is  usually  best  arranged  for  by  bringing  2  or  3  tubes  out  through 
punctures  in  the  skin  on  either  side,  in  front  of  or  behind  the  anus  ;  the 
tubes  may  be  retained  by  a  stitch  to  the  skin.  After  operation  a  pad  of 
gauze  or  absorbent  wool  or  oakum  should  be  applied,  and  the  patient 
placed  in  the  semi-recumbent  position  upon  a  ring  water-pillow.  In- 
flammation and  fever  must  be  met  by  cleansing  the  tubes  with  a  feather 
and  by  gentle  injection.  In  serious  cases,  constant  boracic  or  salicylic 
irrigation  may  be  used  for  5  to  6  days.  The  operations  practised  vary 
much  in  different  cases  according  to  the  extent  and  situation  of  the 
disease  ;  but  all  may  be  classed  as  complete  or  partial  excision,  the 
former  implying  removal  of  the  whole  circumference,  but  not  of  the  whole 
length,  of  the  rectum.  It  is  a  great  advantage  when  even  a  narrow  strip 
of  bowel  can  be  left  untouched. 

Partial  excision. — The  anus  when  involved  may  require  partial  ex- 
cision by  a  wedge  incision  or  semilunar  cut  on  one  side,  or  complete 
removal  by  a  semilunar  cut  on  either  side  ;  the  incisions  being  made  to 
include  as  much  of  the  adjacent  rectum  as  may  be  diseased. 

When  the  anus  is  not  involved,  removal  of  a  cancerous  plaque  or 
nodule  may  be  effected  after  full  dilatation  of  the  sphincter,  or,  when 
this  is  insufficient,  after  section  of  the  bowel  and  all  the  tissues  up  to 
the  tip  of  the  coccyx,  removal  of  the  coccyx,  and,  finally,  division  of  the 
anterior  commissure  of  the  anus  to  the  central  point  of  the  perinaeum. 
The  margins  of  the  anus  being  drawn  apart  by  properly  shaped,  long- 
handled  retractors,  pressure  with  a  hand  in  the  left  iliac  fossa  and 
traction  with  hook -forceps  on  the  growth  as  it  is  separated  will  enable 
the  surgeon  to  reach  very  high  up  the  rectum.  Sutures  high  up  may  be 
passed  as  in  cleft  palate.  The  wounds  made  to  permit  access  to  the 
growth  must  be  carefully  sutured,  and  the  posterior  is  very  serviceable 
in  allowing  a  tube  draining  the  excision  wound  to  be  brought  out  close 
to  the  coccyx. 

Complete  excision  of  rectum  and  anus. — Surround  the  anus  by  two 
semilunar  cuts,  carried  well  into  the  fat  of  the  ischio-rectal  fossae,  and 
secure  the  inferior  hasmorrhoidal  vessels ;  seize  the  anus  with  hook- 
forceps,  and  with  stout  slightly  curved  scissors  snip  through  all  fat  down 
to  the  levator  ani,  leaving  the  anterior  connections  for  awhile;  now 
snip  through  the  levatores  on  the  sides  and  behind,  and  with  the  fingers 
and  scissors  clear  the  rectum  as  high  as  may  be  needed  on  these  aspects; 
wash  the  wound  out  with  carbolic  ;  in  the  male  a  large  catheter  should 
now  be  passed  and  held  up  under  the  pubes  whilst  the  rectum  is  cau- 
tiously separated  snip  by  snip  from  the  bulb,  membranous  urethra, 
prostate,  and  bladder,  if  need  be;  in  the  female  an  assistant  should 
place  his  finger  in  the  vagina  and  warn  the  operator  of  his  approach  to 
the  mucous  membrane  or  to  the  peritoneum  in  the  upper  fourth,  if  it  is 
not  intended  to  open  this ;  the  rectum  being  free  all  round,  two  stout 
silk  sutures  are  passed  through  it  laterally  well  above  the  growth,  so  as 
to  keep  a  hold  upon  it,  and  the  bowel  is  snipped  across  transversely 
below  them,  vessels  being  clamped  as  sprung ;  enlarged  glands  are  felt 
for  and  enucleated,  the  attachments  of  the  rectum  are  still  further  cleared, 
and  the  bowel  drawn  down  (no  easy  task,  and  often  impossible)  so  that 
it  can  be  sewn  to  skin  ;  but  before  this  is  done  the  peritoneum  is  closed, 
and  arrangements  for  drainage  are  made. 

When  the  anus  is  healthy  it  should  be  spared.  The  incision  back  to 
the  coccyx  is  made,  as  usual,  the  rectum  cut  through  below  the  gxowth, 
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and  separation  commenced  here  ;  the  mucosa  above  the  growth  must 
finally  be  united  to  that  below.  Hiiter  used  in  these  cases  to  raise  the 
anal  skin,  whole  sphincter,  and  lower  end  of  the  rectum,  in  a  flap  hinged 
at  the  coccyx  :  he  says  that  thereby  the  patient  retained  sphincter  power. 

The  mortality  has  been  high  after  this  operation  ;  its  causes  are 
septic  pelvic  cellulitis,  septic  peritonitis,  and  septic  poisoning.  Cases 
have  been  recorded  by  Volkmann,  Konig,  and  others,  in  which  the  disease 
has  not  recurred  for  some  years. 

Simple  growths. — Ncevus  is  very  rare;  the  most  characteristic 
point  is  a  history  of  occasional  haemorrhage  from  childhood.  Examina- 
tion by  speculum  is  helpful.  Treatment  is  very  difficult ;  electrolysis 
or  setons  would  probably  succeed  best. 

Warts  are  rare.  The  villous  tumour,  remarkable  for  the  ease  with 
which  it  bleeds,  is  of  this  sort.  H.  Cripps  has  recorded  ('  Path.  Soc. 
Trans.'  1882)  two  cases  in  a  brother  and  sister  of  multiple,  small  villous 
growths.    Haemorrhage  was  their  trouble. 

Glandular  polypus  (p.  113)  is  fairly  common,  more  so  in  children 
than  adults.  It  is  a  pedunculated  growth  from  the  mucous  membrane  of 
the  rectum,  usually  from  1  to  2  inches  from  the  anus ;  it  may  be  multiple. 
The  symptoms  are  tenesmus,  discharge  of  mucus,  more  or  less  haemor- 
rhage, and  often  prolapse  of  the  rectum ;  if  the  pedicle  is  long,  the 
polypus  may  protrude  during  defaecation  as  a  round  and  velvety  mass 
like  a  strawberry. 

Treatment. — Kemoval  by  ligature,  or  by  torsion  of  the  pedicle,  the 
anus  being  held  open  by  retractors. 

A  fibrous  polypus  also  is  described,  firm  and  lobulated,  occurring  in 
adults. 


CHAPTEK  XLIV. 

DISEASES  OF  THE  URINARY  ORGANS. 

Examination  of  Cases,  and  General  Points  in  Diagnosis. 

There  are  3  methods  of  obtaining  evidence  of  disease  of  the  urinary 
organs  : — (1)  history  ;  (2)  physical  examination ;  (3)  naked  eye,  chemical, 
and  microscopical  examination  of  the  secretions. 

1.  With  regard  to  the  history,  Sir  H.  Thompson  ('Diseases  of  the 
Urinary  Organs  ')  has  some  excellent  remarks.  He  always  asks  four  main 
questions,  and  in  the  same  order.  These  are : — (1)  How  often  do  you 
pass  water1}  Frequency  of  micturition  is  increased  more  or  less  in 
almost  every  morbid  condition  of  the  urinary  organs  above  the  mem- 
branous urethra.  It  is  important  to  obtain  separate  statements  of  the 
frequency  \)j  day  and  by  night,  and  to  know  whether  it  is  affected  by 
movement  or  other  circumstances.  Drink  often  causes  markedly  in- 
creased frequency  in  stricture  ;  and  intermittent  attacks  occur  frequently 
in  some  people  from  the  excretion  of  pale,  watery  ('  hysterical ')  urine, 
which  is  very  irritating  to  the  bladder. 

(2)  Is  there  any  pain,  connected  with  micturition — before,  during,  or 
after  ?  or  at  any  other  time  ?  Its  character  and  exact  seat  ?  The  effect 
of  movement  upon  it  ?  A  tender  urethra  causes  pain  (scalding  or  cut- 
ting) during  micturition,  at  a  tender  spot  or  all  along ;  a  tender  prostate 
may  cause  aching  and  weight  in  the  perinaeum,  but  most  characteristic 
is  a  sharp  cutting  pain  at  the  end  of  the  penis,  on  the  lower  aspect,  at 
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the  end  of  micturition,  when  the  bladder  contracts  upon  the  prostate 
or  forces  a  stone  on  to  it ;  a  tender  bladder  causes,  before  micturition,  a 
tensive  pain  above  the  pubes,  with  urgent  desire  to  pass  water,  also  some 
perineal  aching,  and  bladder  pain  is  frequently  accompanied  by  prostatic 
— the  two  organs  are  so  closely  associated ;  kidney  pain  has  no  relation 
to  micturition,  is  constant,  with  exacerbations,  or  intermittent,  usually 
felt  in  the  loins,  radiating  thence  towards  the  groin,  but  irritation  of  the 
kidney  often  causes  only  remote  symptoms. 

(3)  Is  the  urine  altered  in  character,  or  is  there  anything  unusual  in 
the  stream  ?  With  regard  to  the  urine :  is  there  any  deposit  ?  is  it 
present  when  passed,  or  only  after  standing  and  cooling  ?  like  more  or 
less  pink,  fine  sand  (urates)  ?  cayenne  pepper  grains  (uric  acid)  ?  jelly, 
adhering  to  the  chamber  (ropy  mucus)  ?  matter  (pus)  ?  The  quantity 
and  colour  of  the  urine  may  be  noted.  As  to  the  stream :  is  it  smaller 
than  natural  ?  twisted,  forked,  issuing  in  drops  only  ?  does  a  full  stream 
ever  stop  suddenly,  or  is  any  special  position  necessary  to  pass  water  ? 
is  the  stream  projected  well,  or  does  it  fall  straight  from  the  penis,  and 
perhaps  stop  altogether  on  straining  ?  does  it  take  too  long  to  empty  the 
bladder  ? 

(4)  Do  you  pass,  or  have  you  ever  passed,  blood  in  the  urine  ?  amount, 
estimated  by  colour  of  urine  ?  does  it  come  before  micturition  (urethra), 
or  intimately  mixed  with  the  urine  (bladder  or  kidney),  or  at  the  end  of 
micturition,  after  apparently  normal  urine  (bladder  or  prostate)  ?  or  does 
it  issue  independent  of  micturition  (urethra)  ?  It  must  be  noted  that, 
in  patients  lying  quiet  upon  their  backs,  red  corpuscles  tend  to  settle  to 
the  hinder  and  lower  part  of  the  bladder,  and  that,  consequently,  blood 
really  intimately  mixed  with  urine  may,  under  these  circumstances, 
appear  to  come  at  the  end  of  micturition. 

2.  Physical  examination  is  best  begun — at  all  events  in  a  case  in 
which  the  history  has  left  the  surgeon  in  doubt— by  inspection  and 
palpation  of  the  line  of  the  urethra,  the  scrotum  and  its  contents,  the 
hypogastrium  and  renal  regions,  followed  by  percussion  of  the  abdomen ; 
we  may  thus  find  urethral  discharge,  tenderness  or  thickening,  peri- 
urethral, abscesses,  or  fistulas  left  by  them,  a  distended  bladder,  a  renal 
tumour.  Next  the  prostate  is  examined  per  rectum,  regular  or  irregular 
enlargement,  tenderness,  induration,  fluctuation,  or  concealment  of  the 
organ  by  a  new  growth  or  fluid  collection  being  noted;  the  vesicular 
seminales  eannot  be  felt  distinctly  unless  they  are  indurated  and  swollen ; 
the  base  of  the  bladder  forms  a  soft,  bulging  swelling  above  the  prostate, 
but  it  may  be  found  indurated  by  new  growth,  or  a  calculus  may  be  felt, 
and  its  size  and  position  determined,  especially  in  children.  Examina- 
tion by  a  finger  in  the  rectum  and  hand  above  the  pubes  may  possibly 
reveal  a  tumour  of  the  bladder,  and  is  the  best  method  of  examining  an 
unusually  large  calculus.  The  urethra  may  next  be  explored  by  bougies, 
which  may  reveal  stricture  or  false  passages,  or  by  the  urethrometer,  if 
slight  narrowing  is  suspected  and  accurate  measurement  required;  a 
finger  in  the  rectum  greatly  aids  the  discovery  and  localisation  of  false 
passages.  The  bladder  may  be  examined  by  a  sound  for  stone,  irregularity 
of,  or  phosphatic  deposits  on,  its  surface,  thickening  of  its  base  (felt  be- 
tween finger  and  sound),  or  the  height  above  the  pubes  of  the  apex  may 
be  found  by  feeling  the  sound  through  the  abdominal  wall.  A  simple 
endoscope,  like  a  long  ear-speculum,  may  occasionally  help  in  the 
discovery  of  the  opening  of  a  stricture,  in  revealing  a  papilloma,  &c. ; 
but  in  the  bladder  of  the  male  the  more  complicated  endoscopes  have 
as  yet  but  little  value.    Lastly,  it  is  sometimes  necessary  to  ascertain 
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whether  both  kidneys  are  diseased,  when  one  obviously  is,  and  its 
xemoval  is  contemplated.  We  have  no  certain  means  to  this  end, 
and  some  suggested  are  either  very  dangerous  or  very  difficult,  or  appli- 
cable only  in  the  female.  The  simplest  is — compression  of  the  ureter 
on  the  diseased  side,  through  the  abdominal  wall,  in  thin  patients,  by 
means  of  Davy's  rectal  lever,  or  by  a  hand  in  the  rectum ;  then  washing 
out  of  the  bladder  with  boracic  lotion,  and  withdrawal  and  examination 
■of  the  urine  that  flows  whilst  compression  is  maintained. 

3.  Examination  of  the  urine. — We  can  find  room  here  only  for 
■a  few  practical  remarks  upon  this  subject.  Mistakes  may  be  avoided  by 
instructing  a  patient  to  pass  water  for  examination  in  two  parts — about 
.an  ounce,  which  washes  out  the  urethra,  into  one  vessel,  the  rest  into 
another.  The  first  will  contain  pus  or  blood  from  the  urethra,  mucous 
shreds  from  a  stricture  or  from  the  prostate ;  the  latter  contains  only 
Tddney  and  bladder  products  (Thompson),  and  is  that  which  should  be 
examined  chemically. 

The  urine  carries  off  from  the  blood-vessels  the  refuse  matters 
■derived  from  digestion,  assimilation,  and  the  wear  and  tear  of  the  body. 
Any  deviation  from  a  healthy  state  of  digestion  and  nutrition  is  followed 
by  a  deviation  from  the  healthy  properties  of  the  urine. 

Since  the  urine  varies  extremely  in  its  properties  at  various  hours  of 
the  day,  that  which  is  passed  before  eating  in  the  morning  (urina  san- 
guinis) becomes  the  most  accurate  criterion  of  the  results  of  destruction 
of  the  tissues,  and  should  be  examined  separately,  especially  for  albumen 
and  blood-changes,  while  that  which  is  passed  after  eating  {urina  pottos 
et  cibi)  best  indicates  departures  from  healthy  digestion  and  assimilation. 
Por  estimating  the  total  quantity  the  whole  passed  during  twenty-four 
hours  should  be  collected  into  one  vessel;  quantity,  acidity,  specific 
:gravity,  and  percentage  of  urea  should  be  estimated  and  compared  day 
by  day  from  this  collection. 

A  precipitate  let  fall  from  the  urine  after  it  has  been  voided  is  called 
a,  sediment ;  when  precipitated  in  the  bladder  or  kidneys,  it  is  called 
gravel;  and  gravel  lodging  in  any  part  of  the  urinary  passages  may 
concrete  into  stone.  When  the  urine  habitually  presents  any  one  kind 
of  deposit,  the  patient  is  often  said  to  have  a  corresponding  diathesis — 
as  the  lithic  diathesis ;  but  the  term  implies  nothing  exact.  The  prin- 
cipal sediments  are — first,  uric  or  lithic  acid ;  secondly,  oxalate  of  lime; 
and  thirdly,  phosphates. 

(1)  Uric  or  lithic  acid,  or  red  gravel. — This  is  deposited  at 
■once,  on  passing,  in  the  form  of  minute  red  brown  crystals,  tinged  with 
the  colouring  matter  of  the  urine  (Fig.  250,  1).  It  generally  indicates  a 
highly  acid  state  of  the  urine,  by  which  it  is  precipitated  from  the 
ammonia  and  other  substances  which  ought  to  hold  it  in  solution. 

The  amorphous  lithates  of  ammonia,  soda,  and  lime  form  a  very 
common  sediment,  usually  pink,  but  varying  in  colour  from  nearly  white 
to  dark  red  or  yellow.  The  urine  from  which  it  is  deposited  is  acid  ;  clear 
when  passed,  but  clouded  as  it  cools  ;  and  the  sediment  dissolves  when 
heated  slightly  (Fig.  250,  2). 

Lithates  form  the  sediments  observed  in  fever,  gout,  chronic  diseases 
•of  the  liver,  and  various  forms  of  indigestion. 

(2)  Oxalate  of  lime  (Fig.  251,  1  and  2)  is  generally  deposited  from 
urine  which  is  acid  and  contains  much  lithate.  It  is  in  the  form  of 
minute  octahedral  crystals,  seen  only  by  the  microscope.  The  dumb-bell 
iorm  is  rare,  and  is  another  form  of  oxalate.    (Dr.  Beale.) 

(3)  Phosphatic  deposits  may,  but  do  not  necessarily,  arise  when- 
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ever  the  urine  becomes  alkaline,  as  it  commonly  does  after  full  meals. 
In  certain  forms  of  indigestion  stellar  crystals  of  phosphate  of  lime  are 
frequently  present. 

In  such  a  case  the  urine  is  alkaline  from  preponderance  of  fixed 


Fig.  250.— 1.  Lithic  acid.   2.  Lithates  in  powder,  and  spherules  of  lithic  acid 
or  lithate.   3.  Basic  phosphate.   4.  Torula. 

alkali,  potass,  or  soda.  On  heating  clear  urine  in  which  phosphates  are 
present  in  excess  a  dense  cloud  often  forms  which  consists  of  finer 
particles  and  is  denser  than  albumen  similarly  precipitated ;  it  dissolves. 


Fig.  251. — 1.  Oxalate  of  lime  crystals.  2.  Oxalate  of  lime  in  pellucid  spherules; 
single,  doiible  (dumb-bells),  and  quadruple— from  the  urine  of  a  woman 
whose  only  symptom  was  extremely  distressing  palpitation.   3.  Cystine. 

at  once  on  addition  of  a  little  acetic  acid,  and  not  uncommonly  there 
is  brisk  effervescence  from  decomposition  of  alkaline  carbonates,  also 
present  in  excess.  The  ammoniacal  urine,  loaded  with  ropy  mucus, 
which  is  commonly  found  in  chronic  cystitis,  in  disease  or  injury  of  the 
spinal  cord,  and  under  any  circumstances  which  cause  habitual  retention 
of  urine,  is  the  result  of  decomposition  whilst  in  the  bladder.  When 
urine  is  alkaline  from  ammonia,  reddened  litmus -paper  changed  by  it,, 
and  afterwards  heated,  recovers  its  red  colour,  which  is  not  the  case 
when  alkalescence  arises  from  the  presence  of  fixed  alkali.  The  varieties 
of  phosphatic  deposit  are — (1)  The  triple  phosphate  of  ammonia  and 
magnesia,  which  appears  in  sparkling  prismatic  crystals  on  the  surface 
of  the  urine  (Fig.  252,  5) ;  (2)  The  phosphate  of  lime  in  stellar  crystals ;, 
and  (3)  an  amorphous  precipitate  consisting  of  mixed  alkaline  phos- 
phates, amorphous  or  forming  branched  figures  (Fig.  250,  3). 

Pathological  relations. — Lithic  sediments,  crystalline  or  amor- 
phous, often  accompany  gout,  and  may  exist  with  a  highly  sthenic  and 
plethoric  condition  ;  but  may,  on  the  other  hand,  indicate  debility,, 
mal-assimilation,  or  excessive  fatigue,  and  rapid  or  destructive  change 
of  tissue.    The  oxalic  generally  indicate  feeble  powers  of  assimilation. 
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and  exhaustion  of  the  nervous  system.  The  phosphatic,  when  not  arising 
from  changes  in  the  bladder,  usually  indicate  anaamic  dyspepsia,  or  undue 
wear  and  tear  of  the  brain,  from  overwork.  The  constant  or  abundant 
presence  of  the  deposits  becomes  an  important  evidence  of  disease. 

When  a  patient  is  passing  red  crystalline  gravel  (has  a  fit  of  the 
gravel)  he  usually  complains  of  great  pain  in  the  loins  and  bladder, 
frequent  desire  to  make  water,  and  aching  of  the  testicles  and  hips* 
Sometimes  these  symptoms  are  attended  with  great  feverishness — some- 
times with  languor  and  dyspepsia — sometimes  marked  improvement  of 
health  accompanies  such  a  discharge. 

When  oxalate  of  lime  is  abundant,  the  urinary  organs  are  apt  to 
suffer — with  frequent  micturition,  aching  in  the  loins  and  bladder,  and 
great  irritation  of  the  genital  organs.  Often  these  symptoms  are 
combined  with  peculiar  lassitude,  fits  of  headache,  sour  perspiration,, 
nettle-rash,  extreme  despondency,  and  other  signs  of  indigestion  and  of 


Fig.  252.— Urinary  deposits— viz. :  1.  Small  globules  ;  blood,  nuclei,  small  epi- 
thelial cells,  and  spherules  of  oxalate  of  lime.  2.  Pus.  3.  Epithelium  from 
the  bladder ;  the  typical  form,  a  long  oval,  pointed  at  each  extremity  with 
central  nucleus ;  the  younger  cells  spherical  and  pellucid ;  the  older  ones 
flattened,  often  full  of  granules  or  oil.  4.  Small  casts  from  the  kimey  con- 
sisting of  fibrinous  matter  entangling  a  few  epithelial  cells— two  of  these 
cells  distinct.   5.  Triple  phosphate. 

a  disordered  condition  of  the  blood.  Aching  of  the  eyeballs  is  often 
noticed. 

Treatment. — The  treatment  of  urinary  disorders  is  often  made  too 
dependent  on  a  superficial  chemical  examination  of  the  urine  ;  it  being: 
the  custom  to  give  acids  if  the  urine  is  alkaline,  without  sufficient 
regard  to  all  the  circumstances.  Such  summary  treatment  is  essentially 
erroneous ;  and  the  author  would  advise,  under  all  circumstances,  to- 
treat  the  patient  on  general  principles,  and  with  less  regard  to  the  state 
of  the  urine. 

The  first  thing  to  ascertain  is  the  patient's  blood-making  powers,  and 
his  habits.  If  lusty  and  red-lipped,  living  highly,  and  troubled  with 
lithic  gravel  of  no  long  duration,  he  will  generally  be  speedily  relieved, 
t  by  Friedrichshalle  water  (^vij.  or  less)  every  morning,  warm  baths,  and. 
liq.  potassaa,  3j.,  thrice  daily  after  meals.  The  diathesis  will  be  cor- 
rected by  early  rising  ;  by  exercise  enough  to  make  the  skin  eliminate 
freely ;  by  temperance  in  meat,  by  abstinence  from  alcohol  in  all  it& 
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forms,  by  freely  eating  fresh  green  vegetables,  watercress,  and  fruit 
containing  little  sugar — e.g.  apples — in  short,  by  temperance  in  all 
things  and  avoiding  alcohol,  sugar,  starch,  and  fats ;  by  alkaline  or 
saline  medicines,  F.  106,  110,  113,  143,  150,  151,  158,  &c,  and  by  hot- 
air  or  vapour  baths. 

But  far  different  must  be  the  treatment  if  the  urinary  deposit  be 
caused,  not  by  an  excess  of  material  in  the  system,  but  by  feebleness  of 
the  powers  which  ought  to  convert  the  food  into  healthy  flesh  and  blood, 
or  by  overwork  of  mind  or  body.  In  such  cases  the  prime  object  must 
be  to  strengthen  the  digestion  by  the  following  means :  (1)  It  is  often 
beneficial  to  begin  the  cure  by  relieving  the  bowels  of  offensive  scybalous 
matter,  by  calomel,  with  colocynth,  or  some  tonic  purge  (F.  112,  122, 
&c).  The  motions  should  be  inspected,  and  the  medicine  repeated  at 
discretion  till  they  are  rendered  healthy.  (2)  There  are  few  remedies 
comparable  to  change  of  air,  including,  as  it  must,  change  of  diet,  water, 
habits,  and  occupation,  for  the  cure  of  all  disorders  of  mal-assimilation. 
(3)  Alkalies,  such  as  F.  154  et  seg.,  may  be  given  in  small  doses  after 
meals,  if  the  patient  complain  of  sour  eructations,  flushed  face, 
flatulence,  &c,  whether  the  urine  be  ammoniacal  or  not.  (4)  But  the 
most  important  medicines  are  tonics.  Of  these  one  of  the  most  useful 
is  the  nitro-muriatic  acid  (F.  4),  which  may  be  given  with  benefit  on  an 
empty  stomach,  if  the  patient  feel  that  it  takes  away  that  nauseous, 
flabby,  alkaline  condition  of  mouth  which  so  commonly  accompanies  a 
low  digestive  power.  The  other  mineral  acids,  bark,  quinine,  nux  vomica, 
and  bitters,  the  sulphates  of  zinc  and  iron,  and  the  muriated  tincture  of 
iron,  will  all  be  found  useful.  (5)  Conium  or  opium,  in  a  suppository,  is 
sometimes  necessary  to  allay  local  irritation,  especially  in  phosphatic 
and  oxalic  cases.  The  chloral  hydrate  or  croton-chloral  may  also  be 
necessary  as  a  means  of  procuring  sleep,  and  preventing  the  nervous 
system  from  being  worn  out  by  its  own  irritability.  (6)  The  diet  should 
consist  of  those  substances  which  are  most  readily  convertible  into 
nutriment,  and  least  liable  to  undergo  degeneration  during  their  solution 
in  the  stomach.  Meat,  soup,  milk,  eggs,  good  wheaten  bread,  cruciferous 
vegetables — brandy-and-water,  pale  sherry,  good  Bordeaux,  and  bitter 
ale — are  to  be  preferred ;  and  pastry,  slops,  and  bad  wine  the  things  to 
be  avoided. 

Albumen  is  very  frequently  mixed  with  the  urine  (albuminuria) ; 
when  the  kidneys  are  inflamed,  acutely  or  chronically ;  or  when  they 
are  exceedingly  congested  from  pregnancy,  disease  of  the  heart,  great 
external  cold,  or  any  other  cause.  It  is  not  at  all  infrequent  in  the 
urine  of  children  at  the  commencement  of  the  exanthemata,  or  of  other 
acute  diseases,  and  is  met  with  temporarily  in  a  large  proportion  of 
students  and  candidates  for  the  public  services. 

To  detect  albumen  heat  the  upper  portion  of  some  filtered  urine  to 
the  boiling-point  in  a  test-tube  over  a  spirit-lamp,  when  the  albumen 
will  coagulate,  and,  according  to  its  quantity,  either  produce  a  mere 
opacity,  or  even  solidify  the  entire  specimen ;  by  heating  the  upper 
portion  of  the  urine  only  a  slight  cloudiness  due  to  albumen  may  be  de- 
tected by  contact  with  the  unboiled  urine  beneath.  If  the  urine  be 
alkaline,  this  test  will  fail,  because  then  heat  alone  will  not  coagulate 
the  albumen,  and  may  cause  a  deposit  of  white  phosphates ;  therefore 
a  few  drops  of  acetic  acid  should  be  added  after  the  boiling,  which  will 
dissolve  the  precipitate  if  phosphatic,  but  not  if  albuminous.  Nitric 
acid  alone  is  a  useful  test  for  albumen,  but  as  a  definite  proportion  of 
the  acid  is  necessary  for  the  success  of  the  test,  the  acid  should  be  first 
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poured  into  the  test-tube  and  the  urine  on  the  top  of  the  acid ;  by  this 
means,  owing  to  the  diffusion  of  the  two  liquids,  the  proper  relative 
proportion  must  be  somewhere  obtained,  and  a  white  cloudy  ring  of 
coagulated  albumen  will  appear  at  the  junction  of  the  two  liquids. 

Blood  in  the  urine  (hematuria)  in  large  quantities  may  usually 
be  recognised  by  the  colour  which  it  imparts  to  it ;  if  in  large  amounts 
and  quickly  poured  out  into  otherwise  healthy  urine,  the  colour  will  be 
bright  red;  if  it  be  poured  out  slowly  and  in  smaller  quantities  the 
urine  will  have  a  brown  colour  and  will  deposit  a  sediment  something 
like  that  which  settles  from  unstrained  beef -tea;  if  the  quantity  of 
blood  be  still  smaller  and  discharged  from  the  higher  urinary  tracts  the 
urine  often  has  a  '  smoky  '  tint ;  if  the  urine  be  putrid,  the  blood  often 
acquires  a  dark  and  almost  tarry  appearance.  Albumen  .is  always 
present  in  the  urine,  when  it  contains  blood,  and  on  boiling  the  urine 
a  brown  coagulum  forms  and  settles  to  the  bottom  of  the  test-tube 
leaving  the  urine  clear  above.  Traces  of  blood  may  be  recognised  by 
microscopical  examination,  or  by  a  chemical  test  thus : — Shake  up  a 
little  urine  with  some  tincture  of  guaiacum  and  pour  a  little  ozonic 
ether  on  to  the  top  of  the  solution ;  the  presence  of  blood  is  recognised 
by  the  appearance  of  a  blue  ring  where  the  two  meet. 

Blood  in  the  urine  may  come  from  the  kidney,  the  pelvis  of  the 
kidney  and  ureter,  the  bladder,  the  prostate  or  the  urethra,  or  may  result 
from  constitutional  causes  independently  of  any  local  disease  of  the 
urinary  tract ;  of  these  the  most  important  is  scurvy.  Hemorrhage 
from-  the  kidneys  may  result  from  the  acute  congestion  produced  by 
turpentine  or  cantharides,  from  acute  Bright's  disease,  malignant 
disease,  tubercle,  and  renal  embolism  occasionally.    In  renal  hasmaturia 
the  blood  and  urine  are  evenly  mixed  and  the  colour  usually  smoky ; 
under  the  microscope  blood  casts  may  be  seen,  and  after  the  discharge 
of  blood  has  ceased  epithelial  and  hyaline  casts  of  the  renal  tubules  may 
be  seen  in  the  urine;  the  presence  of  albumen  in  the  urine  after  the 
cessation  of  the  hematuria  and  in  a  non -purulent  urine  is  a  valuable 
I  diagnostic  sign  of  the  renal  origin  of  the  blood.    Hemorrhage  from  the 
I,  pelvis  of  the  kidney  or  ureter  results  from  malignant  disease,  tubercle, 
calculus,  or  from  the  presence  of  the  parasite — bilharzia  haBmatobia — 
which  affects  the  mucous  membrane  of  the  pelvis  of  the  kidney  and  the 
I  bladder.    The  diagnosis  of  haemorrhage  from  the  renal  pelvis  from  that 
I  from  the  kidney  is  hardly  possible  from  an  examination  of  the  urine 
alone,  as  in  both  cases  the  blood  is  evenly  mixed  with  the  urine ;  the 
I  presence  of  blood  casts  of  the  ureter  would  be  of  value,  though  they  may 
I  be  equally  formed  in  cases  of  profuse  bleeding  from  the  kidney ;  the 
I  associated  symptoms,  as,  for  instance,  those  of  renal  calculus,  will  da 
I  most  to  assist  the  diagnosis. 

i       The  bleeding  is  usually  but  slight  in  calculus  and  tubercle  ;  if  it  be 
abundant  it  is  most  probably  due  to  malignant  disease. 

Hcemorrhage  from  the  bladder  may  be  due  to  acute  cystitis,  calculus, 
j  villous  tumour,  malignant  growths,  tubercle,  varicose  veins ;  or  due  to 
\\  rupture  from  external  injury;  blood  from  the  bladder  is  usually  most 
abundant  towards  the  end  of  micturition,  particularly  when  due  to 
I  villous  growth,  and  then  clots  of  blood  are  also  often  passed.  In  cystitis, 
I  calculus,  and  tubercle  the  amount  of  blood  is  much  smaller  and  more 
•  j  evenly  mixed  with  urine. 

Hcemorrhage  from  the  prostate  is  most  frequently  due  to  congestion 
:  t  of  an  enlarged  prostate  which  is  thereby  relieved ;  the  blood  does  not 
;  t  flow  out  by  the  urethra,  but  passes  backwards  into  the  bladder,  where  it 
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may  become  mixed  with  the  urine  or  settle  down  to  the  bottom  of  the 
bladder,  and  be  passed  towards  the  end  of  micturition  and  so  simulate 
haemorrhage  from  that  viscus ;  the  urine  drawn  off  in  prostatic  reten- 
tion is  often  evenly  coloured  and  almost  black  from  the  admixture 
of  decomposed  blood  which  has  been  discharged  into  the  bladder 
from  the  prostate.  Haemorrhage  from  the  prostate  may  occur  also 
from  tubercle  or  calculus  of  that  organ  and  from  the  rough  passage  of 
instruments. 

Hcemorrhage  from  the  urethra  may  result  from  laceration  from 
external  violence  or  from  the  passage  of  instruments,  from  patches  of 
congestion  of  the  mucous  membrane  in  gleet,  from  a  chancre  in  the  urethra 
or  from  impaction  of  a  calculus  in  it,  or  gonorrhoea ;  when  due  to  lacera- 
tion of  the  mucous  membrane  the  bleeding  occurs  independently  of 
micturition,  and  in  gonorrhoea  or  gleet  the  blood  flows  either  with  the  first 
or  last  portion  of  urine. 

Treatment. — The  treatment  of  haematuria,  of  course,  varies  with 
its  cause,  in  a  manner  sufficiently  described  under  the  different  diseases ; 
it  will  be  necessary  here  to  allude  only  to  the  treatment  required 
to  combat  the  individual  symptom — haemorrhage.  When  haemorrhage 
from  the  kidneys  is  attended  with  inflammatory  symptoms,  cupping, 
purging,  and  the  reduction  of  the  albuminous  constituents  of  the  food 
to  a  minimum  are  indicated;  when  with  symptoms  of  debility,  the 
dilute  sulphuric  acid,  tinct.  ferri.  perchloridi,  gallic  acid,  or  small  doses 
of  turpentine.  In  haemorrhage  from  the  bladder  a  large-eyed  full- 
sized  catheter  should  be  passed,  to  prevent  accumulation  of  clots  in  the 
bladder,  and  straining  efforts  at  micturition.  If  the  haemorrhage  is 
obstinate,  the  bladder  may  be  injected  with  cold  water  containing  a 
drachm  of  the  tincture  of  the  perchloride  of  iron  to  the  ounce  ;  and  if 
much  blood  is  coagulated  in  the  bladder,  it  may  be  necessary  to  break 
it  down  by  repeated  injections  of  tepid  water  with  a  Bigelow's  evacuator. 
Haemorrhage  from  the  urethra  may  be  checked  by  cold  or  pressure. 

Fibrine  in  the  urine,  when  present  in  large  flocculi  from  any 
ulcerated  surface  in  the  bladder,  is  readily  distinguished.  Sometimes 
it  is  moulded  in  the  tubules  of  the  kidney,  accompanying  albuminous 
urine ;  and  thus  gives  evidence  of  the  seat  of  the  effusion.  These 
fibrinous  casts  of  the  tubuli  uriniferi  may  vary  much  in  size  and 
appearance.  They  may  be  small  or  large,  and  transparent,  or 
containing  kidney  epithelium,  in  large  or  small  quantity.  When  small, 
they  show  that  they  have  been  moulded  in  tubules  not  deprived  of 
epithelium  (Fig.  252,  4). 

Epithelium,  from  any  part  of  the  urinary  organs,  may  be  present 
in  urine.  Under  irritation  the  uniting  medium  of  the  epithelial  layers 
becomes  loosened,  the  epithelium  is  formed  in  greater  abundance,  and 
is  shed  or  desquamated  more  rapidly  than  natural.  In  higher  degrees 
of  irritation  or  inflammation,  the  entire  epithelial  covering  is  stripped 
off  or  the  membrane  becomes  excoriated — a  state  of  things  usually  fol- 
lowed by  the  escape  of  pus-cells  from  on  the  inflamed  surface,  (a)  The 
small  round  gland-epithelium  from  the  kidney,  and  the  nuclei  of  dis- 
integrated cells,  are  often  found  in  small  quantity  in  the  urine  when 
containing  oxalate  of  lime,  (b)  The  kidney-epithelium  may  be  aggluti- 
nated by  fibrinous  effusion,  and  may  be  found  in  the  sediment  of  al- 
buminous urine  in  the  form  of  epithelial  casts,  under  any  inflammatory 
or  congested  condition  of  the  kidneys,  (c)  Epithelial  cells  and  casts 
may  be  found  loaded  with  oil-globules  in  certain  stages  of  some  varieties 
of  Bright 's  disease,    (d)  The  epithelium  from  the  pelvis  of  the  kidney, 
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and  especially  from  the  bladder,  is  often  found  in  great  abundance 
•when  these  parts  are  irritated  by  the  urine,  or  by  any  other  cause,  as 
after  difficult  labours ;  it  presents  itself  as  a  purulent-looking  deposit, 
seen  under  the  microscope  to  consist  of  columnar  or  pear-shaped,  of 
very  various  shapes  and  sizes,  with  simple  nuclei — the  larger  and  older 
cells  often  full  of  granular  matter,  and  almost  disintegrated.  The  urine 
is  not  necessarily  albuminous.    (Fig.  252,  3.) 

Mucus  is  found  as  a  viscid,  stringy,  structureless  substance,  coagu- 
lated by  acetic  acid ;  alkaline  in  its  reaction,  when  proceeding  from  the 
bladder ;  acid,  when  coming  from  the  vagina  ;  not  coagulable  by  heat ; 
often  containing  large  quantities  of  phosphate  of  lime,  and  frequently 
associated  with  ammoniacal  urine  and  an  abundant  precipitate  of  triple 
phosphate.  It  usually  contains  some  amount  of  desquamated  epithelium, 
and  a  few  nuclei,  perhaps  epithelial. 

Pus  may  be  present  in  the  urine  from  suppurative  catarrh  of  any 
part  of  the  mucous  lining  of  the  urinary  passages,  or  from  an  abscess  in 
some  contiguous  part  which  has  burst  into  them.  It  generally  falls  to 
the  bottom  of  the  vessel  forming  a  dense  homogeneous  layer  of  a  pale 
greenish  cream-colour,  seldom  hanging  in  ropes  in  the  fluid,  like  mucus, 
and  becoming,  by  agitation,  completely  diffused  through  it.  Acetic  acid 
neither  prevents  this  diffusion  nor  dissolves  the  deposit.  Some  of  the 
deposit  agitated  with  an  equal  quantity  of  liquor  potassae  forms  a  dense, 
translucent  gelatinous  mass.  On  decanting  some  clear  urine  the  pre- 
sence of  albumen  may  be  detected.  Pus-cells  are  seen  under  the  micro- 
scope, and  acetic  acid  reveals  their  characteristic  nuclei,  (a)  When 
pus-cells  come  from  the  urmiferous  tubes,  they  may  sometimes  be  found 
moulded  in  the  form  of  the  tubules — pus-casts ;  but,  at  all  events,  pus 
may  be  presumed  to  come  from  the  kidney  or  its  pelvis  if  constantly 
present  in  the  urine,  and  equally  diffused  through  it.  (b)  Pus  from  the 
bladder  will  probably  be  mixed  with  large  quantities  of  mucus,  consti- 
tuting muco-purulent  matter,  (c)  Pus  from  an  abscess  will  be  variable 
in  quantity,  and  not  equally  diffused.  A  few  pus-cells  are  often  mixed 
with  epithelial  debris  without  the  urine  being  albuminous. 

Nephritis  secondary  to  Disease  of  the  lower  Urinary  Tract. 

Interstitial  nephritis  ('  surgical  kidney  '). —  Whenever  the 
lower  urinary  tract  has  been  for  a  considerable  time  diseased  so 
as  to  interfere  with  the  proper  discharge  of  urine,  or  to  call  for 
frequent  instrumental  interference,  the  kidneys  are  liable  to  chronic 
disease,  consisting  in  an  overgrowth  of  the  interstitial  tissue  of  the 
organ.  If  the  disease  have  been  one  of  uncomplicated  obstruction  to 
the  discharge  of  urine,  the  back  pressure  telling  on  the  kidneys  causes 
dilatation  of  the  renal  pelves,  and  atrophy  of  the  pyramids,  as  was 
described  in  hydronephrosis,  but  in  addition  to  these  gross  changes, 
there  will  be  found  a  great  increase  of  fibrous  tissue  between  the  tubules, 
and  many  of  the  tubules  and  Malpighian  corpuscles  will  be  destroyed  by 
the  pressure  of  the  new  tissue.  These  changes  are  most  marked  in  the 
cortex,  on  the  surface  of  which  also  numerous  cysts  may  be  found. 
Marcus  Beck  has  shown  that  mechanical  injuries  to  the  neck  of  the 
bladder  and  the  posterior  part  of  the  urethra  are  attended  with  con- 
gestion of  the  kidney,  evidenced  by  the  hematuria  which  often  follows 
them,  and  repeated  attacks  of  congestion  of  organs  are  followed  by 
overgrowth  of  interstitial  connective  tissue ;  so  it  is  very  probable  that 
the  irritation  of  the  parts  above  the  neck  of  the  bladder  and  deep  part 
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of  the  urethra,  which  results  from  the  passage  of  instruments  and  the 
flow  of  urine  through  a  tight  stricture,  may  lead  to  interstitial  nephritis. 
After  repeated  irritation,  the  inflammation  of  the  kidney  may  assume  a 
more  acute  form,  and  then  the  new  tissue  is  not  fibrous,  but  a  small- 
celled  inflammatory  tissue — the  cells  in  some  parts  being  so  closely 
aggregated  as  to  form  microscopic  abscesses.  If  to  the  above-mentioned 
conditions  there  be  added  the  presence  of  septic  matter  in  the  pelvis  of 
the  kidney,  particularly  if  this  be  pent  up  under  considerable  pressure, 
it  is  highly  probable  that  a  still  more  acute  and  septic  inflammation  of 
the  renal  connective  tissue  will  occur,  and  then  the  surface  of  the  kidney 
will  be  found  strewn  with  raised  yellow  spots,  each  surrounded  by  a  ring 
of  redness,  and  usually  collected  in  groups;  they  contain  pus,  and  many 
are  continued  through  the  cortex  into  the  medullary  yellow  streaks  ;  the 
lesions,  both  microscopic  and  gross,  are  very  irregularly  distributed.  It 
will  be  seen,  therefore,  that  there  are  three  causes  of  this  interstitial 
nephritis  :  tension,  reflex  irritation  from  the  bladder  and  proximal  part 
of  the  urethra,  and  the  presence  of  decomposing— not  necessarily 
putrid — urine  in  the  pelvis  of  the  kidney;  it  is  fairly  certain  that 
abscesses  are  due  to  the  invasion  of  the  urinary  tubules  by  cocci  which 
creep  along  them  from  the  urine  in  the  pelvis,  their  paths  being  often 
marked  by  the  yellow  streaks  above  noted.  This  etiology  accounts  also 
for  the  irregular  distribution  of  the  lesions.  This  most  acute  form  of 
the  affection  has  been  called  the  '  surgical  kidne'y ; '  but  the  term  is  par- 
ticularly bad,  seeing  that  the  condition  resulted  from  the  want  of  surgical 
treatment  of  some  pre-existing  disease  of  the  bladder  or  urethra. 

Symptoms. — The  detection  of  interstitial  nephritis  is  most  impor- 
tant, for  its  presence  adds  largely  to  the  gravity  of  any  operation  on  the 
urinary  organs.  In  chronic  interstitial  nephritis  the  quantity  of  urine 
passed  is  increased,  and  the  specific  gravity  is  diminished;  the  total 
quantity  of  urea  excreted  is  not  diminished  ;  a  slight  quantity  of  albumen 
and  a  few  hyaline  casts  may  be  found  in  the  urine.  There  is  a  great 
tendency  to  exacerbations,  and  a  patient  with  old-standing  obstruction 
often  states  that  he  has  repeatedly  suffered  from  chills  or  even  rigors  with 
nausea,  vomiting,  aching  across  the  loins,  and  frequently  has  no  appetite 
for  breakfast ;  he  is  emaciated  ;  and  it  will  be  found  that  his  tongue  is  often 
dry  and  raw -ham-coloured,  and  that  his  temperature  is  usually  raised  l°-3° 
at  night.  Such  a  patient  is  in  a  most  perilous  condition  for  treatment, 
which  is  absolutely  necessary ;  the  most  favourable  time  must  be  chosen 
for  it.  The  acute  suppurative  form  of  the  disease  often  occurs  after  some 
operation  performed  on  a  patient  who  is  the  subject  of  chronic  or  subacute 
interstitial  inflammation,  particularly  if  at  the  same  time  the  pelvis  of 
the  kidney  contain  septic  urine.  The  disease  commences  with  a  rigor, 
which  may  be  repeated  later  on  ;  the  temperature  rises  to  104°  F.,  or 
105°  F.  The  patient  suffers  from  nausea  or  even  from  vomiting ;  occa- 
sionally tenderness  in  the  loins  is  detected,  then  he  becomes  drowsy  and 
delirious,  and  sordes  collect  about  his  lips  and  teeth ;  the  tongue  may 
be  brown  or  raw-ham-coloured  ;  diarrhoea  is  often  a  prominent  symptom, 
rendering  diagnosis  from  typhoid  necessary ;  the  urine  may  be  bloody, 
but  it  always  deposits  a  quantity  of  pus.  Towards  the  end  the  patient 
passes  into  a  typhoid  state,  and  his  temperature  falls  sometimes  below 
normal,  his  skin  is  cold  and  clammy,  and  finally  almost  complete  insen- 
sibility comes  on,  but  convulsions  are  exceptional. 

Treatment. — When  interstitial  nephritis  has  set  in  but  little  can 
be  done.  The  skin  and  bowels  should  be  acted  upon  in  order  to  relieve 
the  kidneys.    The  most  important  aim  is  the  early  relief  of  the  diseases 
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of  the  lower  urinary  track,  which,  if  neglected,  are  so  liable  to  produce 
nephritis. 

(For  a  full  account  of  these  most  important  conditions,  the  reader  should 
consult  Marcus  Beck's  articles  in  Erichsen's  '  Surgery,'  and  Reynolds' 
4  System  of  Medicine.') 

Foreign  bodies  in  the  urethra  may  consist  of  pieces  of  bougies, 
straws,  slate-pencil,  or  other  bodies  introduced  from  without ;  of  calculi, 
clots  of  blood,  mucus,  or,  in  rare  cases,  portions  of  fsecal  matter  or 
worms,  that  have  passed  into  the  bladder  from  the  intestines  through  a 
fistulous  opening.  They  may  perhaps  be  pushed  forward  by  the  fingers 
pressed  along  the  bulb  in  the  perineum  under  the  penis,  aided  by  the 
patient's  strainings ;  and  then  may  be  brought  out  through  the  orifice, 
divided  downwards  if  necessary,  by.a  suitable  instrument,  of  which  many 
have  been  invented  (Fig.  253).  A  common  scoop  with  a  long  slender 
handle,  a  loop  of  fine  wire,  and  a  pair  of  very  fine  polypus,  or  similarly 
constructed  urethra  forceps,  may  also  be  found  effective.  During  the 
necessary  manipulations  a  finger  or  thumb  should  be  pressed  on  the 


Fig.  253. — Urethra  scoops  for  removing  foreign  bodies. 


urethra  behind  the  foreign  body — on  the  penis  or  perinseum,  or  through 
the  rectum  if  needful — to  prevent  it  from  slipping  backwards  into  the 
i  bladder.    With  this  precaution,  it  may  answer  to  inject  a  good  stream 
of  water  from  a  syringe,  so  as  to  dilate  the  passage.    But  if  these  means 
•  fail,  the  substance  must  be  pushed  back  into  the  membranous  portion, 
and  extracted  by  an  incision  in  the  perinaeum.    Incisions  into  the  front 
i  part  of  the  urethra,  anterior  to  the  scrotum,  should  be  avoided,  for  they 
I  are  apt  to  leave  irremediable  fistulas ;  and  if  too  near  the  scrotum,  they 
may  occasion  infiltration  of  urine  into  its  loose  areolar  tissue. 

A  false  passag-e  is  produced  by  pushing  some  instrument  out  of  the 
urethra,  usually  bulbous  or  membranous,  into  the  surrounding  tissues. 
It  usually  happens  during  the  use  of  small  metal  catheters,  but  may 
li  occur  even  with  a  lithotrite.    Extremely  insensitive  patients  have  occa- 
j  sionally  pushed  catheters  through  into  the  rectum  without  suffering 
!  much.    When  the  surgeon  suspects  that  he  has  made  a  false  passage, 
I  from  the  pain,  free  bleeding  and  sudden  slip,  with  deviation  of  the  shaft 
of  the  catheter  from  the  median  line  and  obliquity  of  its  side-rings,  and 
j  verifies  the  diagnosis  by  feeling  the  end  of  the  catheter  on  one  or  other 
i  side  of  the  mid-line  beneath  the  mucous  membrane  of  the  rectum,  he 
'!  ought  to  leave  the  urethra  untouched  for  at  least  a  week,  when  the  false 
!  passage  will  frequently  become  healed.    Injudicious  meddling  with  a 
I  small  catheter  will  cause  the  false  passage  to  remain  open  for  a  long- 
time, secreting  a  small  quantity  of  pus,  and  simulating  gonorrhoea, 
i  The  difficulty  of  relieving  retention,  after  one  or  more  false  passages 
'  have  been  made,  is  greatly  inoreased.    In  prostatic  cases,  however,  a 
[large  soft  instrument  should  be  got  in  and  left.    In  stricture,  it  is  often 
f  best  to  relieve  in  some  other  way. 

3  c 
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Haemorrhage  from  the  urethra  may  tie  caused  by  the  introduc- 
tion of  bougies,  by  a  false  passage,  by  injuries  from  without ;  by  separa- 
tion of  a  slough  formed  by  the  caustic  bougie ;  by  rupture  of  blood- 
vessels during  acute  chordee  ;  or,  lastly,  at  the  end  of  micturition  in 
gonorrhoea,  due  to  compression  of  the  inflamed  mucous  membrane  by 
the  ejaculator  urinae.  If  the  recumbent  posture  and  the  application  of 
cold  does  not  check  it,  pressure  may  be  tried.  A  flat  piece  of  cork 
should  be  pressed  by  the  patient  against  the  perinaeum  far  back,  and  be 
gradually  moved  forward  till  it  lights  on  the  right  spot,  and  the  dripping 
of  blood  ceases.  If  these  means  fail,  a  catheter  should  be  passed,  and 
compression  of  the  urethra  made  against  it.  Gallic  acid,  or  a  solution 
of  tannin  in  iced  water,  used  as  an  injection,  may  be  of  service. 

Laceration  of  the  urethra  usually  results  from  blows  and  falls 
upon  the  perinaeum  (e.g.  astride  a  beam),  driving  the  urethra  against  the 
pubic  arch ;  it  frequently  occurs  also  from  fracture  of  the  pelvis  through 
the  pubic  arch,  in  which  case  a  displaced  fragment  of  the  latter  tears 
the  membranous  portion.  Blood  almost  always  drips  from  the  meatus, 
and  the  perinaeum  usually  swells  from  extravasated  blood.  The  patient 
is  unable  to  make  water ;  if  he  attempt  it,  the  urine  will  be  forced  into 
the  perinseum  and  scrotum,  with  scalding  pain,  followed  by  all  the 
symptoms  of  urinary  extravasation  (q.v.)  if  no  relief  is  afforded. 

Treatment. — If  possible  a  large  catheter  should  be  passed  and  tied 
in,  but  this  is  often  impossible,  the  urethra  being  torn  across  and  the 
ends  separated.  In  some  cases  perseverance  finds  a  guide,  probably 
some  untorn  shred  of  the  roof,  to  the  proximal  end,  when  the  catheter 
should  at  once  be  tied  in  securely.  Failing  this,  pass  the  catheter  as 
far  as  it  will  go,  and  cut  down  on  the  end  of  it  by  a  free  median  incision, 
clear  out  clots,  seek  the  proximal  end  of  the  urethra,  using  urine 
squeezed  from  the  bladder  as  a  guide,  and  pass  a  catheter  along  the 
whole  track.  Whether  a  catheter  is  or  is  not  introduced,  any  extravasa- 
tion of  urine  must  be  treated  by  free  incisions.  The  result  of  this 
treatment  is  very  unsatisfactory ;  if  the  catheter  is  introduced  and  worn, 
healing  will  probably  occur,  and  the  patient  will  be  left  with  the  most  in- 
veterate form  of  stricture — the  traumatic  ;  if  no  instrument  can  be  passed, 
there  will  remain  one  or  more  permanent  fistulae  in  the  perinaeum. 
Probably  the  safest  result  after  a  badly-ruptured  urethra  is  a  fistula 
leading  direct  from  the  perinaeum  to  the  bladder,  so  that  it  can  be  easily 
kept  dilated.  A  continuous  urethra  with  a  traumatic  stricture  in  it  is  a 
very  doubtful  advantage,  for  the  patient  has  constant  difficulty  in  mic- 
turition ;  is  condemned  to  lifelong  instrumentation,  sooner  or  later  the 
upper  portions  of  the  urinary  tract  are  sure  to  inflame,  and  he  is  often 
quite  as  sterile  as  if  he  had  a  perinaeal  fistula. 

The  mortality  varies  greatly  with  the  pelvic  injury  and  amount  of 
extravasation  that  has  occurred. 

Acute  and  chronic  urethritis  have  been  described  under  Gonor- 
rhoea (p.  75),  where  it  has  been  noted  that  non-gonorrhoeal  discharges, 
such  as  those  due  to  the  irritation  of  pessaries  and  tents,  sometimes 
prove  very  irritating  to  the  male  urethra.  Occasionally  too,  especially 
after  separation  from  her  for  some  time,  a  man  seems  to  get  a  purulent 
urethritis  from  a  leucorrhoeal  discharge  which  has  long  been  present  in 
his  wife. 

Contraction  of  the  meatus  may  be  a  congenital  affection,  or 
caused  by  the  cicatrisation  of  chancrous  and  syphilitic  ulcers,  or  by 
gleet.  It  should  be  prevented  by  the  daily  passage  of  a  short  bougie, 
or  it  may  produce  all  the  evil  consequences  of  stricture  further  back.  If 
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the  contraction  is  great,  or  causes  retention  of  urine,  the  orifice  must  be 
sufficiently  enlarged  by  a  cut  downwards,  after  the  bladder  has  been 
emptied. 

Stricture  of  the  urethra  is  said  to  be  of  three  kinds  :  Spasmodic,  inflam- 
matory or  congestive,  and  permanent,  organic,  or  cicatricial.  Of  these 
the  latter  is  by  far  the  most  important,  and  considerable  doubt  has  been 
expressed  about  the  existence  of  the  former ;  but  when  we  consider  the 
large  amount  of  voluntary  and  involuntary  muscular  fibre  that  exists 
about  the  urethra,  we  should  expect  spasm  to  occur.  It  is  difficult  and 
unnecessary  to  separate  spasm  and  congestive  swelling :  whether  pure 
spasm  occurs  is  doubtful. 

Spasmodic  stricture  generally  affects  persons  labouring  under 
some  slight  degree  of  permanent  stricture,  or  in  whom  the  urethra  has 
been  rendered  irritable  by  attacks  of  gonorrhoea,  or  by  a  morbid  con- 
dition of  the  urine ;  these,  therefore,  are  the  predisposing  causes.  The 
usual  exciting  causes  are,  exposure  to  cold  and  wet,  and  indulgence  in 
liquor,  which  disorders  the  stomach,  and  renders  the  urine  irritating. 
Hence  an  attack  of  spasmodic  stricture  generally  comes  on  at  night.  It 
may  be  caused  by  cantharides,  whether  taken  by  the  mouth  or  absorbed 
from  blisters  applied  to  the  skin.  Like  irritation  of  the  bladder,  it  may 
be  a  symptom  of  gout.  It  may  also  be  caused  by  sexual  excitement, 
and  by  piles,  ascarides,  and  other  sources  of  irritation  of  the  rectum 
and  neighbouring  parts,  as  evidenced  by  the  frequent  occurrence  of 
retention  of  urine  after  operations  on  those  regions  and  fractures  of  the 
femora,  in  which  also  the  bladder  is  often  inhibited  from  contracting. 

Symptoms. — The  patient  finds  himself  unable  to  pass  his  water, 
although  he  has  a  great  desire,  and  makes  repeated  straining  efforts  to 
do  so.  The  bladder  soon  becomes  distended,  and  can  be  felt  as  a  tense 
round  tumour  above  the  pubes ;  and  unless  relief  be  given  the  counte- 
nance becomes  anxious,  the  pulse  quick,  and  the  skin  hot.  The  straining 
efforts  at  micturition  become  more  frequent  and  violent,  and  the  distress 
and  restlessness  are  extreme.  In  this  way  the  patient  may,  perhaps,  go 
on  for  days — a  little  urine  passing  occasionally  when  the  spasm  is  less 
urgent,  but  the  bladder  remaining  loaded  till  relieved  by  treatment. 

The  inflammatory  stricture,  in  which  great  pain  and  tenderness 
of  the  perineum,  and  swelling  and  redness  of  the  lips  of  the  urethra, 
are  combined  with  spasm,  is  generally  caused  by  abuse  of  injections,  or 
by  exposure  and  intemperance  during  acute  gonorihosa.  The  obstruc- 
tion occurs  most  frequently  in  the  membranous  and  prostatic  portions 
of  the  urethra,  the  mucous  membrane  of  the  verumontanum  being 
particularly  prone  to  congestion.  The  treatment  of  this  and  of  the 
spasmodic  variety  is  the  same.  If  the  symptoms  are  not  extreme,  if 
they  have  been  brought  on  by  cold  or  conviviality,  and  there  is  no 
history  of  old  stricture,  a  hot  bath  or  continued  fomentations,  with  a 
full  dose  of  opium,  and  followed  by  castor-oil,  will  usually  relieve  the 
patient.  In  cases  in  which  there  is  no  need  of  an  aperient,  opium  or 
Dover's  powder  by  mouth,  or  an  opiate  enema  or  suppository,  will 
suffice  to  stop  all  violent  voluntary  efforts,  and  when  these  are  discon- 
tinued the  bladder  will  often  empty  itself.  In  inflammatory  cases  it 
may  be  requisite  to  leech  the  perinseum.  Soda-water,  with  a  teaspoon- 
ful  of  the  bicarbonate  added,  and  other  alkaline  liquids,  are  often  of 
great  service  in  cases  of  no  great  urgency  arising  from  errors  in  diet. 
The  muriated  tincture  of  iron,  in  doses  of  v\~&..  every  ten  minutes,  is 
a  remedy  which  is  often  successful.  (For  further  treatment  see  '  Keten- 
tion.') 
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Cicatricial  stricture  is  caused  by  inflammatory  infiltration,  and 
often  ulceration,  of  the  urethral  mucosa,  formation  and  subsequent 
shrinking  of  scar  tissue,  with  consequent  narrowing  of  the  canal.  The 
mucous  membrane  at  the  strictured  portion  is  paler  and  less  elastic 
than  natural,  and  firmly  adherent  to  the 
deeper  parts ;  the  submucous  tissue  is  in- 
creased in  amount  and  density,  and  in 
well-marked  cases  the  corpus  spongiosum 
has  lost  its  cavernous  structure,  and  is 
replaced  by  dense  fibroid  tissue,  which 
extends  to  a  greater  or  less  depth,  and 
sometimes  implicates  the  tissues  outside  it. 

In  some  cases  a  small  portion  of  the 
mucous  membrane,  perhaps  only  a  line  or 
two  in  extent,  is  found  thickened,  and 
deprived  of  its  natural  elasticity  for  half 
or  two-thirds  of  the  circumference  of  the 
canal  (bridle  stricture) ;  or  contracted  so 
as  to  form  a  sharp  fold,  as  if  tied  with  a 
thread  (packthread  stricture).  But  in  old 
neglected  cases,  the  canal  with  the  corpus 
spongiosum  around  may  be  converted  into  a 
thick  gristly  mass  (Fig.  254)  several  inches 
in  extent  (cartilaginous  stricture) .  The  most 
frequent  situation  of  stricture — which  causes 
serious  symptoms  at  all  events — is  in  the 
close  neighbourhood  of  the  triangular  liga- 
ment, or  a  little  anterior  to  it. 

Sir  H.  Thompson  divides  the  urethra 
into  three  regions,  and  finds  that  of  270 
specimens,  215  (or  67  per  cent.)  are  situate 
in  the  first  region — which  comprises  an 
stricture  in  the  membranous  inch  of  the  canal  before  (bulbous  urethra), 
portion  in  front  of  the  vera-  an(j  three-quarters  of  an  inch  behind  (mem- 
montanum.-King's  Coll.  Mus.  branous)>  the  anterior  layer  of  the  triangular 

ligament.  The  part  of  the  urethra  which 
is  most  frequently  affected  with  stricture  is  the  bulbous  portion.  Pearce 
Gould  explains  the  frequency  of  granular  urethritis  and  subsequent 
stricture  here,  by  the  fact  that  the  bulb  and  membranous  part  are  the 
lowest  portion  of  the  urethra,  both  in  standing  and  lying,  and  that  pus 
would  therefore  bag  in  the  angle  they  form.  The  second  region,  com- 
prising two  and  a  half  or  three  inches  in  front  of  the  first,  was  the  seat 
of  51  strictures,  or  16  per  cent. ;  and  the  third  region,  consisting  of  the 
anterior  two  and  a  half  inches  of  the  urethra,  of  54,  or  17  per  cent. 
Otis  states,  as  the  result  of  exact  measurements,  that  strictures  increase 
in  frequency  towards  the  meatus,  and  that  it  is  usual,  in  cases  of  stric- 
ture far  back,  to  find  an  anterior  narrowing ;  but  he  includes  very  slight 
narro wings  under  the  heading  of  '  Stricture.'  Frequently  two  or  more 
strictures  coexist  in  these  several  parts  of  the  canal  (double  or  multiple 
stricture). 

The  causes  of  stricture  are — (1)  repeated  attacks  of  gonorrhoea,  or 
rather  of  prolonged  gleet,  for  it  is  the  duration  of  the  inflammation 
more  than  its  intensity  or  frequency  which  causes  fibroid  thickening ; 
(2)  cicatrisation  of  a  chancre,  which  may  give  rise  to  a  stricture  at  the 
external  meatus,  or  in  the  first  inch  of  the  urethra ;  (3)  rupture  of  the 


Pig.  254.— The  urethra  laid  open  ; 
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urethra  from  external  injury,  which  is  always  followed  by  a  most  invete- 
rate form  of  stricture — the  traumatic ;  (4)  injury  to  the  urethra  from 
instruments  or  foreign  bodies  passed  into  it,  or  from  lodgment  of  a 
•calculus  within  it,  which  is  almost  the  sole  cause  of  organic  stricture 
of  the  urethra  in  a  child. 

Symptoms. — In  what  maybe  called  the  first  stage,  the  patient  finds 
that  he  wants  to  make  water  oftener  than  usual,  and  has  an  uneasy  sen- 
sation in  the  perinaeum  after  doing  so  ;  a  few  drops  hang  in  the  urethra, 
and  dribble  from  him  after  he  has  buttoned  up.  Then  he  observes  that 
the  stream  of  water  is  smaller  than  usual,  perhaps  forked,  scattered,  or 
twisted,  and  that  he  requires  a  longer  time  and  greater  effort  than  usual 
to  pass  it.  Itching  of  the  end  of  the  penis  and  gleety  discharge  are 
frequent  concomitants. 

In  the  second  stage  of  the  disease  the  bladder  becomes  irritable,  so 
that  the  patient  is  forced  to  rise  in  the  night  to  void  his  urine,  and  is 
liable  to  attacks  of  spasm  with  complete  retention.  In  one  of  these  the 
urethra  may  ulcerate  or  burst,  giving  rise  to  urinary  abscess,  or  to  ex- 
travasation of  urine,  as  described  in  the  next  section.  Rigors,  occurring 
in  paroxysms  like  ague  fits,  are  not  uncommon. 

Finally,  if  the  complaint  is  permitted  to  continue,  the  health  suffers 
from  constant  irritation  and  want  of  sleep ;  the  bladder  becomes  inflamed 
and  hypertrophied,  the  kidneys,  pelvis,  ureters,  inflamed  and  dilated,  the 
complexion  becomes  wan,  the  appetite  fails,  the  patient  complains  of 
chills  and  flushes,  of  aching  and  weakness  in  the  back,  and  of  great 
languor  and  depression  of  spirits  ;  and  the  urine  is  frequently  loaded 
with  fcetid  mucus.  The  patient  finally  sinks  from  interstitial  nephritis, 
septicaemia,  retention  and  extravasation,  or  uraemic  poisoning  from 
suppression.  After  death,  the  urethra  behind  the  stricture  is  found 
greatly  dilated ;  the  prostate  with  its  ducts  dilated  and  suppurating,  or 
containing  small  circumscribed  abscesses  ;  the  bladder,  full  of  putrid, 
mucous  urine,  shows  the  hyperasmic  or  pigmented  rugaa  of  acute  or. 
chronic  cystitis,  and  is  sometimes  dilated,  but  more  frequently  contracted 
and  enormously  thickened — sometimes  sacculated,  from  a  protrusion  of 
its  mucous  coat  between  the  fibres  of  the  muscular  tissue ;  the  ureters 
dilated,  and  converted  into  subsidiary  receptacles  for  the  urine  ;  and  the 
kidneys  in  a  state  of  acute  suppurative  interstitial  nephritis,  and  perhaps 
more  or  less  dilated  also. 

The  diagnosis  of  stricture  in  any  case  is  completed  by  examining 
the  urethra.  A  full-sized  English  catheter  or  bougie  should  be  taken, 
and  having  warmed,  oiled,  and  passed  it  through  his  hand,  the  surgeon 
introduces  it  into  the  urethra.  If  it  meet  with  an  obstruction,  it 
should  be  drawn  a  little  backwards  to  see  if  it  will  enter  the  stricture 
and  be  grasped  by  it.  If  not,  it  may  be  exchanged  for  smaller  ones,  with 
which  similar  trials  are  made.  In  this  way  two  or  three  strictures  may 
be  found  between  the  meatus  and  the  bulb,  and  their  distances  from  the 
meatus  are  noted.  For  the  recognition  of  slight  narrowings  olive-headed 
bougies  are  very  useful ;  their  stems  are  slender  and  flexible,  the  heads 
shortly  conical,  attached  by  their  bases  and  made  in  various  sizes  ;  they 
pass  easily  through  a  stricture,  but  catch  as  they  are  withdrawn.  With 
Otis'  urethrometer  the  whole  urethra  may  be  calibrated. 

Treatment. — In  every  case  admitting  of  delay  the  surgeon  should 
see  how  much  may  be  done  by  relief  of  congestion  and  spasm ;  many  a 
stricture  which  is  impassable  when  a  patient  is  first  seen  admits  an 
instrument  easily  after  a  few  days  of  absolute  rest  in  bed,  a  warm  bath 
night  and  morning,  a  free  action  of  the  bowels  twice  a  day,  slop  diet, 
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and  cessation  of  all  meddling  with  the  stricture ;  a  morphia  suppository 
to  procure  rest  from  straining  is  often  useful,  but,  as  elsewhere,  we  must 
be  careful  not  to  be  deluded  by  any  false  relief  which  it  may  give. 

Once  an  instrument  has  been  introduced  we  proceed  to  treatment  of 
the  stricture  by  mechanical  means,  all  of  which  have  the  same  objects 
in  view,  viz.,  the  widening  of  the  canal  and  the  absorption  of  the  chronic 
inflammatory  products  round  about  it.  Pressure  is  one  of  the  most 
potent  agents  in  causing  the  absorption  of  inflammatory  materials,  and 
we  rely  on  this  in  the  treatment  of  stricture.  The  so-called  '  dilatation  * 
of  stricture  acts  largely  by  pressure,  the  mere  presence  of  a  small 
catheter  in  the  urethra  for  24  or  48  hours  often  causing  such  increase 
in  the  calibre  of  the  strictured  canal  as  is  quite  inexplicable  on  the 
theory  of  dilatation  ;  it  acts  also  by  causing  an  inflammation  in  the 
dense  fibroid  tissue,  which  produces  a  softening  of  their  texture  and 
renders  them  more  amenable  to  true  dilatation.  Longitudinal  division 
of  a  stricture  acts  by  inserting  a  width  of  scar-tissue  in  the  cicatricial 
ring,  and  this  must  be  prevented  by  dilatation  from  contracting.  In  the 
treatment  of  strictures  of  the  urethra  it  should  always  be  kept  promi- 
nently in  mind  that  we  have  to  do  with  a  highly  sensitive  tube,  irritation 
of  which  frequently  causes  severe  constitutional  disturbance  ;  no  undue 
violence  should  be  used,  and  the  simplest  effectual  means  should  always 
be  adopted.  On  the  other  hand,  a  stricture  of  the  urethra  is  itself  a 
most  serious  disease,  which  if  allowed  to  run  its  course  unchecked  will 
undoubtedly,  sooner  or  later,  cause  still  more  serious  affections  of  the 
higher  urinary  tract ;  so  that  whilst  treating  the  urethra  with  the  utmost 
care  and  gentleness  it  is  most  important  that  effectual  measures  for 
removing  the  obstruction  should  not  be  neglected. 

There  are  several  methods  by  which  the  direct  treatment  of  stricture 
may  be  practised.  1.  Slow  occasional  dilatation  by  bougies.  2.  Rapid 
continuous  dilatation  by  the  retained  catheter.  3.  Forcible  dilatation 
by  expanding  instruments.  4.  Division  from  within.  5.  Division  from 
the  perinaeum.    6.  Electrolysis. 

1.  Intermittent  dilatation  may  be  carried  out  with  catheters  or 
bougies,  the  latter  being  the  better  instruments  because  stronger,  for 
they  have  no  eyes.  Bougies,  like  catheters,  may  be  either  soft  and 
flexible,  or  made  of  metal  and  rigid.  In  the  great  majority  of  cases  soft 
instruments  are  preferable,  not  merely  in  the  hands  of  the  unskilful  but 
in  those  of  the  skilful  also,  for  they  cause  much  less  pain  and  irritation, 
as  any  one  may  prove  upon  himself,  are  much  less  liable  than  rigid  in- 
struments to  make  false  passages,  and  frequently  find  their  way  in  easily 
when  a  metal  sound  hitches  in  some  tortuous  deviation  of  the  canal- 
An  instrument  passed  upon  himself  by  a  patient  should  always  be  flexible- 
Soft  catheters  are  of  two  sorts,  English  and  French.  Both  are  made 
of  linen  or  silk,  impregnated  with  some  elastic  waterproof  material  which 
takes  a  high  polish ;  and  both  are  softened  by  heat ;  but  the  English  instru- 
ment when  cold  is  tolerably  stiff  and  retains  any  shape  given  to  it  when 
hot,  and  has  the  cylindrical  shape  and  blunt  end  of  the  silver  catheter 
(Fig.  255),  whilst  the  French  instrument  is  always  quite  flexible  and  has 
a  point  shaped  as  in  Fig.  256.  A  good  French  instrument  is  smooth 
and  polished,  free  from  cracks,  and  tapers  gently  (not  suddenly)  to  the 
bulb,  which  is  relatively  small  and  long  ;  and  when  its  point  is  strongly 
curved  by  the  finger  it  does  not  crack,  but  rises  up  well  when  released- 
French  bougies,  containing  a  lead  stylet  reaching  to  2-3  inches  from  the 
point,  are  very  useful  for  purposes  of  dilatation,  but  even  when  thus  loaded 
they  sometimes  fail  for  want  of  backbone.  It  may  be  said,  however,  that 
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French  instruments  should  always  be  tried;  if  a  stouter  instrument 
is  required  we  can  turn  to  the  English  catheter,  and  we  take  this  also 
when  we  wish  to  curve  it  specially.  — 

Catheterisation  is  best  practised  with  the  patient  lying  nat*on  his 
back,  with  his  legs  slightly  separated  ;  he  is  more  under  control  in  this 
position,  but  sometimes  an  instrument  slips  in  more  easily  when  a 
patient  stands  with  his  back  against  a  wall.  The  surgeon  stands  on  the 
left  side  of  a  recumbent  patient ;  sits  in  front  of  one  standing.    To  pass 


a  rigid  instrument,  hold  it  (warmed  and  oiled)  in  the  right  hand,  with 
its  shaft  over  the  fold  of  the  left  groin  and  its  point  towards  the  penis, 
which  is  raised  by  the  left  hand  and  drawn  on  to  the  bougie ;  the  right  hand 
now  carries  the  instrument  in  towards  the  mid-line,  keeping  the  handle 
close  to  the  belly  wall,  but  all  the  while  pushing  the  point  gently  on 
towards  the  perinaeum — the  penis  being  still  drawn  on  to  the  catheter ;  the 
handle  having  reached  the  mid-line  and  the  point  having  been  passed  as 


Fig-.  256. — Catheter  a  boule,  made  of  soft  and  elastic  india-rubber. 


far  as  possible  into  the  perinaeum,  the  right  hand  is  raised  and  the  handle 
of  the  catheter  carried  slowly  down  between  the  legs  and  in  the  mesial 
plane,  the  point  being  still  pushed  steadily  but  gently  on,  whilst  the  left 
ringers  are  transferred  from  the  penis  to  the  perinasnm,  where  they  often 
afford  assistance  by  raising  the  point  of  the  instrument  a  little  (it  seems, 
sometimes,  to  get  into  the  fossa  of  the  bulb  below  the  opening  in  the 
triangular  ligament)  ;  the  bladder  will  thus  be  reached. 

At  first  the  tip  of  the  catheter  should  run  along  the  floor  of  the 
urethra  to  avoid  the  locuna  magna,  a  large  follicle  in  the  roof  about 
1\  inch  from  the  meatus,  which  might  catch  a  small  instrument ;  but 
after  this  the  point  should  be  kept  close  to  the  roof,  as  it  is  the  smoothest 
and  most  fixed  part  of  the  channel — false  passages  rarely  start  from  it — 
and  it  is  least  likely  to  be  torn  in  falls  on  the  perinaeum. 

Some  difficulty  is  very  common  in  passing  the  triangular  ligament, 
and  a  little  pain  is  often  caused  here,  if  anywhere.  A  finger  in  the 
rectum  is  often  of  great  use  in  keeping  the  point  in  the  mid-line,  raising 
it  towards  the  roof,  and  guiding  it  to  the  apex  of  the  prostate.  Thompson 
states  that  the  curve  of  the  fixed  portion  of  the  urethra  is  '3  of  a  circle, 
3*25  inches  in  diameter  ;  but  this  curve  is  sharper  in  thin  than  in  stout 
persons,  and  in  children  the  elevation  of  the  bladder  produces  a  greater 
curve  of  the  urethra. 

An  English  soft  catheter  is  passed  like  a  silver  one.   A  French  one 
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is  introduced  with  a  slight  twirling  movement  of  the  finger  and  thumb 
whilst  the  penis  is  gently  stretched  and  straightened ;  the  bulb  finds  its 
own  way  round  the  curve  of  the  fixed  part.  Before  use,  a  soft  instru- 
ment should  always  be  passed  through  the  hand  to  see  that  it  is  free 
from  cracks  and  smooth,  and  the  point  of  a  French  instrument  should 
be  well  examined,  lest  a  bit  come  off  in  the  bladder. 

Very  fine  instruments,  known  as  filiform  bougies,  are  made  of  whale- 
bone, gum-elastic,  and  catgut,  for  the  treatment  of  very  narrow 
strictures. 

Metallic  bougies,  or  sounds  made  of  silver,  or  steel-plated,  are  pre- 
ferable to  those  of  soft  materials,  under  the  following  circumstances— 
first,  if  the  stricture  is  old,  and  very  hard  and  gristly  ;  secondly,  when  a 
stricture  has  been  dilated  up  to  Xo.  4  or  5,  as  there  is  then  little  danger 
of  making  a  false  passage  ;  and  thirdly,  in  cases  where  a  false  passage 
has  been  formed,  which  such  instruments,  as  they  can  be  directed  with 
greater  precision,  can  be  better  made  to  avoid.  The  best  instruments 
for  this  purpose  are  the  conical  steel  bougies,  known  as  Lister's  sounds 
(Fig.  257) :  they  are  made  of  highly  polished  nickel-plated  steel ;  the 


Fig.  257.— Lister's  probe-pointed  metal  bougie. 


point  is  bulbous  and  well  rounded,  there  is  a  difference  of  three  sizes 
between  the  points  and  the  thickest  part  which  commences  at  the  bend 
of  the  instrument,  and  the  disc-like  handle  gives  great  precision  in  direct- 
ing the  point  of  the  instrument.  Owing  to  the  increase  in  size  of  the 
instrument,  it  acts  as  a  true  dilator,  so  care  must  be  taken  not  to  pro- 
ceed too  rapidly  through  the  scale  of  instruments,  lest  severe  pain  and 
urethral  irritation  be  produced.  If  there  be  more  than  one  stricture, 
a  Lister's  sound  may  be  of  use,  as,  owing  to  the  constriction  beyond  the 
point,  it  may  not  be  held  tightly  by  the  first  stricture  after  the  bulb  has 
passed  it. 

Now,  as  to  the  use  of  these  instruments  in  dilatation  of  a  stricture 
on  the  intermittent  plan  :  general  treatment  having  been  attended  to — 
we  must  proceed  with  a  French  bougie  first,  just  as  if  we  were  searching 
for  a  stricture,  and  carefully  and  systematically  probe  about  all  over  the 
face  of  any  obstruction  we  may  meet  with,  and  using  successively 
smaller  instruments  until  one  slips  through  ;  if  this  is  not  tightly 
gripped,  it  may  be  withdrawn,  and  the  next  size  larger  quickly  substi- 
tuted. Some  surgeons  like  to  leave  an  instrument  in  a  stricture  for  a 
few  minutes  or  even  an  hour  or  two,  but  Sir  H.  Thompson  says  that  the 
effects  of  continuous  dilatation  do  not  begin  so  soon  as  this,  and,  regard- 
ing such  treatment  as  the  above  as  merely  irritating,  advises  the  imme- 
diate withdrawal  of  the  instrument.  It  is  thought  by  some  that  in  cases 
of  tight  stricture,  the  occasional  insertion  of  an  instrument  into,  but 
not  through,  the  narrowing,  will  ultimately  overcome  the  difficulty :  it 
does  yield  sometimes,  but  whether  as  a  result  of  the  treatment  is  doubt- 
ful. Once  the  point  of  an  instrument  is  known  to  be  in  a  stricture  by 
that  '  gripping  1  which  the  hand  soon  gets  to  know,  it  may  be  pushed  on 
steadily,  and  the  back  of  a  French  instrument  may  be  strengthened  if 
necessary  by  a  stylet  of  some  kind,  or  a  stouter  instrument  may  be 
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used.  Should  it  be  necessary  to  have  recourse  to  very  fine  instruments, 
it  will  generally  be  best  not  to  withdraw  one  that  may  be  passed,  but  to 
begin  dilatation  by  tying  it  in  (see  below). 

Twice  or  thrice  a  week  instruments  are  thus  introduced — one  or  two 
sizes  being  gained  each  time.  Dilating  too  fast  generally  turns  out  the 
slowest  way,  for  rigors,  haemorrhage,  urethritis,  retention,  peri-urethral 
abscess,  orchitis,  or  other  complications,  result  and  stop  the  treatment. 

2.  Continuous  dilatation. — If  a  small  catheter  is  retained  in  the 
bladder  for  2-3  days,  the  stricture  suppurates  and  dilates  remarkably  — 
just  as  the  lachrymal  duct  from  the  presence  of  a  style.  This  method 
of  cure  may  be  attempted  when  the  stricture  is  very  hard  and  gristly, 
or  very  difficult  to  pass,  or  complicated  by  false  passages.  The  catheter 
should  be  of  gum-elastic,  and  retained  by  tying  on  each  side  to  a 
bundle  of  pubic  hair.  It  should  be  removed  in  two  or  three  days,  and 
a  larger  catheter  passed  and  subsequently  introduced  often  enough  to 
keep  up  the  dilatation.  In  some  cases  it  may  be  impossible  to  introduce 
even  a  small  catheter ;  but  if  a  small  filiform  bougie  only  can  be  passed, 
it  should  be  tied  in  for  twelve  or  twenty-four  hours  ;  the  urine  will  find 
its  way  along  the  side  of  the  bougie,  and  at  the  end  of  that  time  a 
small  gum-elastic  catheter  will  usually  pass.  But  the  continued  presence 
of  the  catheter  is  liable  to  cause  so  great  an  amount  of  irritation  that 
it  cannot  always  be  borne,  even  with  the  aid  of  opium.  And  the  presence 
of  the  catheter  in  the  bladder,  or,  rather,  the  air  to  which  it  gives  such 
ready  entrance,  often  causes  decomposition  of  the  urine  and  cystitis,  if 
this  treatment  be  prolonged  for  more  than  three  or  four  days. 

It  is,  however,  often  very  valuable  when  much  difficulty  has  been  ex- 
perienced in  introducing  the  first  instrument.  The  complications  are 
the  same  as  in  intermittent  dilatation,  but  cystitis  and  perineal  abscess 
are  more  frequent. 

3.  Forcible  dilatation. — The  good  effects  of  the  bougie  are  owing 
to  the  stimulus  of  gentle  pressure.  To  accelerate  the  cure,  various 
plans  have  been  proposed  for  effecting  dilatation,  with  or  without  actual 
laceration  or  splitting  of  the  stricture.  Such  are  the  instruments  of 
Wakley,  Holt,  Thompson,  and  Hill.    That  in  most  general  use  is 

Holt's  adaptation  of  Perrive's  instrument. — This  consists  of  a  staff 
(Fig.  258)  formed  of  two  blades,  a  and  b,  joined  at  the  smaller  extremity, 


Fig.  258.— Holt's  stricture  dilator. 


c,  and  capable  of  diverging  by  means  of  a  screw,  d,  at  the  handle. 
Between  them  is  a  directing-rod,  e,  and  on  this,  between  the  two  sepa- 
rate blades,  a  dilating-tube,  f,  can  be  passed  down  to  and  within  the 
stricture,  after  the  staff  in  its  closed  condition  has  been  passed.  The 
directing-rod,  e,  may  be  made  hollow,  with  an  opening  at  the  back  of 
the  curve  of  the  dilator,  and  fitted  with  a  stylet  (Smyly).  This  urine 
will  flow  through  it,  showing  when  it  has  reached  the  bladder. 

First,  the  permeability  of  the  canal,  and  the  gauge  of  a  sound  that 
will  fit  the  orifice  of  the  urethra,  should  be  ascertained.    A  dilating-tube 
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of  the  same  size  is  then  chosen,  and  a  screw  in  the  handle,  d,  is  set  at 
such  a  distance  as  to  let  the  dilating-tube  pass,  but  not  to  allow  the 
urethra  to  be  stretched  farther.  The  instrument  is  then  introduced 
closed.  When  the  bladder  is  reached,  the  dilating-tube  is  pushed  home 
quickly,  so  as  to  split  as  well  as  dilate  the  stricture.  The  dilator  is  a 
little  rotated,  to  insure  separation  of  the  split,  and  then  withdrawn ;  a 
catheter  introduced  to  draw  off  the  water,  and  the  patient  sent  to  bed, 
with  directions  to  take  every  four  hours  two  grains  of  quinine  and  rr\_  x. 
laudanum.  A  large  soft  catheter  should  be  introduced  once  a  day  for  a. 
week,  and  then  occasionally  to  keep  the  passage  open. 

These  instruments  should  not  be  used  if  the  patient  show  any 
symptoms  of  interstitial  nephritis,  for  which  every  stricture  patient 
should  be  carefully  examined  both  before  and  during  treatment.  Many 
deaths  have  resulted  from  shock  and  suppression  of  urine  after  this 
operation.  On  the  other  hand,  many  strictures  of  a  purely  spasmodic 
or  inflammatory  character  have  been  treated  unnecessarily  by  immediate 
dilatation. 

Division  of  the  stricture  may  be  performed  either  from  within 
the  urethra — internal  urethrotomy ;  or  from  the  perinaeum — external 
urethrotomy. 

4.  Internal  urethrotomy  is  by  some  regarded  as  the  safest  and  best 
treatment  of  all  strictures,  safer  than  dilatation  ;  others  cut  cases  of  so- 
called  resilient  stricture,  which  are  quickly  dilated,  but  as  quickly  contract ;. 
also  cases  in  which  the  urethra  is  very  irritable  and  rigors  frequent.  It 
may  be  performed  in  two  ways,  either  by  dividing  the  stricture  from  before 
backwards  or  behind  forwards.  In  the  first  method  it  is  necessary  only 
that  the  urethra  should  be  capable  of  admitting  a  fine  filiform  bougie, 
but  in  the  second  the  stricture  must  be  dilated  up  to  No.  5  or  No.  6,  for 
the  bulbous  end  of  the  instrument  in  which  the  knife  is  ensheathed  has 
to  be  first  passed  through  the  stricture. 

Strictures  of  the  urethra  used  to  be  divided  from  before  backwards 
without  a  guide,  and  instruments  for  that  purpose  were  described  in  the 
last  edition  of  this  work.  The  practice  itself,  however,  was  so  haphazard 
and  the  results  so  disastrous  that  it  has  been  abandoned.  The  best 
guide  to  the  bladder  consists  of  a  fine  filiform  bougie,  aptly  termed  a 
ferret  or  bougie  conductrice,  provided  with  a  male  screw  at  the  end,, 
by  means  of  which  it  can  be  connected  with  the  urethrotome.  The  best 
urethrotome  for  this  purpose  is  that  of  Berkeley  Hill,  which  is  a 
combination  of  a  dilator  and  a  urethrotome  (Fig.  259)  ;  it  consists  of  a 
split  sound  about  the  size  of  a  No.  2  or  3  catheter.  The  two  halves  of 
the  sound  can  be  separated  by  passing  between  them  a  wedge,  sliding 
in  slots  which  effectually  prevents  its  passing  from  the  proper  course  ; 
within  this  wedge  a  knife  lies  ensheathed,  and  by  pressing  on  a  button 
at  the  hilt  of  the  instrument  it  may  be  made  to  project.  The  con- 
ducting bougie  is  first  passed  into  the  bladder  and  the  split  sound  is 
then  screwed  on  to  it  and  passed  forwards  through  the  stricture  whilst 
the  bougie  coils  up  in  the  bladder;  the  wedge,  containing  the  hidden . 
knife,  is  passed  along  the  instrument  until  it  meets  with  the  obstruction, 
and  then,  by  pressing  a  button  in  the  top  of  the  instrument  the  knife  is 
projected  and  the  stricture,  tensely  stretched  by  the  wedge,  is  divided  ;  the 
knife  should  be  sheathed  at  once  and  the  wedge  passed  on;  if  it  meet, 
with  no  farther  obstruction  the  instrument  may  be  withdrawn ;  but  if 
it  is  again  obstructed  the  knife  must  be  once  more  projected ;  by  these 
precautions  the  urethra  is  cut  only  opposite  the  stricture  and  no  farther 
injury  is  inflicted  that  is  absolutely  necessary.    The  stricture  is  divided' 
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on  the  floor  of  the  urethra.  Some  operators  like  Teevan's  modification 
of  Maisonneuve's  urethrotome,  an  instrument  similar  in  principle  to 
Hill's. 

Division  of  the  stricture  from  behind  forwards 
may  be  done  by  means  of  Civiale's  urethrotome,  an 
instrument  with  a  bulbous  extremity  within  which  a 
knife  is  contained ;  the  stricture  must  be  dilated  up 
to  No.  5  or  sufficiently  wide  to  admit  the  bulb  of  the 
instrument.  The  bulb  being  passed  beyond  the 
stricture,  the  knife  is  projected  against  the  floor  of 
the  urethra,  and,  as  the  instrument  is  withdrawn, 
the  knife  is  pressed  forcibly  against  the  stricture. 

After  either  operation  a  full-sized  catheter 
should  be  at  once  passed  into  the  bladder,  but 
need  not  be  tied  in.  For  the  next  few  days  it  should 
be  passed  daily,  and  then  every  second  or  third  day 
for  three  or  four  weeks ;  after  which  time  it  will 
suffice  if  the  patient  continue  to  pass  an  instrument 
for  himself  once  every  two  to  four  weeks  :  a  special 
day  should  be  fixed,  that  this  part  of  the  treatment 
may  not  be  forgotten. 

Results. — Division  of  a  stricture  of  the  urethra 
like  dilatation  or  rupture  does  not  effect  a  perma- 
nent cure  ;  unless  a  catheter  be  passed  at  intervals 
the  stricture  will  certainly  recur.  That  this  is  the 
case  is  frequently  seen  in  hospital  practice,  in  which 
patients  after  urethrotomy  are  met  with  who  state 
that  for  a  year  or  two  they  continued  to  pass  an 
instrument,  but,  after  that  time,  thinking  themselves 
cured,  omitted  to  do  so,  and  when,  sooner  or  later, 
after  a  time  difficult  micturition  recurred.  There 
are  few  reliable  statistics  with  regard  to  the  relative 
advantages  of  the  different  operations  for  stricture 
of  the  urethra.  As  to  internal  urethrotomy,  Marcus 
Beck  has  collected  from  the  '  Surgical  Keports  of 
University  College  Hospital '  the  results  of  76  opera- 
tions :  4  died,  one  from  tubercular  disease  of  kidneys, 
lungs,  &c,  one  from  pleurisy,  one  from  septicaemia, 
and  one  from  suppurative  nephritis.  Perineal  abscess 
occurred  in  8  cases,  extravasation  of  urine  in  1,  and 
epididymitis  in  4.  There  was  haemorrhage  in  5,  and 
in  2  the  patient  was  left  with  permanent  chordee 
during  erection. 

5.  External  urethrotomy. — Division  of  the 
stricture  from  the  perinaeum  may  be  done  in  two  ways 
according  as  an  instrument  can  or  can  not  be  passed 
through  the  stricture ;  in  the  first  case  Syme's 
operation  of  perineal  section  may  be  performed,  and 
in  the  second  the  operation  known  as  Wheelhouse's, 
or  la  boutonniere,  may  be  done. 

Perineal  section  for  permeable  stricture. 
— Professor  Syme  ('On  Stricture  of  the  Urethra,' 1849)  recommended  this 
operation,  not  for  cases  of  impassable  and  complicated  stricture,  in  which 
incision  is  commonly  considered  necessary,  but  for  those  in  which,  althouyh 
an  instrument  can  be  passed,  the  stricture  is  excessively  irritable,  and 


Fig.  259.— Hill's 
Urethrotome. 
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resists  the  common  treatment  by  dilatation,  or  contracts  again  perpe- 
tually, and  is  wearing  out  the  patient's  health  by  pain,  rigors,  fever, 
&c,  but  in  which  his  condition  is  such  as  to  render  an  operation  safe. 
Nowadays  cases  with  fistulas  are  generally  chosen  for  the  external  opera- 
tion. The  patient  having  been  put  under  the  influence  of  chloroform,  a 
grooved  director  slightly  curved,  and  small  enough  at  the  curved  portion 
to  pass  readily  through  the  stricture,  but  thicker  in  the  shaft  (Fig.  260), 
is  introduced  and  held  by  an  assistant  so  that  its  shoulder  rests  on  the 
face  of  the  stricture ;  the  patient  is  then  placed  in  lithotomy  position. 
The  surgeon  now  makes  an  incision  in  the  middle  line  of  the  perinaeum 
over  the  situation  of  the  stricture.  It  should  be  about  an  inch  and  a 
half  long,  and  extend  through  all  the  textures  external  to  the  urethra. 


Pig.  260. — Syme's  grooved  director  for  perineal  section. 


The  operator,  then  taking  the  handle  of  the  director  in  his  left,  and  a 
small  straight  bistoury  in  his  right  hand,  feels,  with  his  forefinger 
guarding  the  blade,  for  the  director,  pushes  the  point  of  his  knife  into 
the  groove  behind  the  stricture,  and  runs  the  knife  forward  so  as  to 
divide  the  whole  stricture.  This,  the  original  plan,  is  much  more  diffi- 
cult than  that  of  leaving  the  staff  entirely  to  an  assistant,  feeling  its 
shoulder  with  the  left  forefinger,  opening  the  urethra  here  and  dividing 
the  stricture  from  before,  using  a  narrow  blade  and  keeping  a  finger  on 
the  apex  of  the  prostate.  A  full-sized  catheter  should  be  tied  in.  The 
mortality  attending  such  an  operation  must  be  difficult  to  estimate  pre- 
cisely :  it  will  be  less  in  private  than  in  hospital  practice,  and  in  pro- 
portion as  the  patients  are  free  from  renal  disease.  Out  of  219  cases 
collected  by  Sir  H.  Thompson,  15  deaths  occurred  within  two  or  three 
months  of  operation ;  and  of  these,  9  were  hospital  cases,  which  proved 
fatal  by  pyaemia.  This  is  the  greatest  danger  :  haemorrhage  seems  not 
to  be  so  great  a  source  of  risk.  There  is  an  impartial  summary  of  the 
value  of  this  operation  in  Sir  H.  Thompson's  work  on  '  Stricture.' 

Wheelhouse's  operation— la  boutonnUre — or  opening  of  the 
urethra  in  front  of  the  stricture  and  dividing  this  from  before  backwards 
is  requisite  in  cases  of  stricture,  whether  complicated  with  fistulas  or 
not,  when  no  instrument  can  be  passed ;  and  an  operation  similar  to  it 
in  principle  may  be  needed  in  some  cases  of  rupture  of  the  urethra  with 
extravasation  of  urine.  It  is  performed  thus  :  The  patient  is  placed  in 
the  lithotomy  position,  and  Wheelhouse's  staff  (Fig.  261)  is  passed  down 
to  the  stricture  ;  the  end  of  the  staff  is  grooved  on  one  side  and  notched 
so  as  to  form  a  hook  on  the  other  ;  the  staff  is  first  held  so  that  the  grooved 
side  of  the  end  presents  towards  the  perinasum,  and  upon  this  the  surgeon 
cuts  so  as  to  open  the  urethra  in  front  of  the  stricture  ;  the  assistant  then 
turns  the  staff  round  and  at  the  same  time  draws  it  up  so  that  the  hook 
catches  in  the  upper  end  of  the  incision  by  which  it  may  be  held  upwards 
and  the  urethra  steadied  ;  the  edges  of  the  wound  in  the  urethra  are  seized 
by  artery  forceps  and  held  aside  so  as  to  expose  the  strictured  portion 
of  the  urethra,  and  every  pit  in  it  must  then  be  explored  with  a  fine 


ELECTROLYSIS  :  ACCIDENTS  DURING  TREATMENT  765' 


probe  until  the  passage  through  the  stricture  is  found.  Wheelhouse's 
hollow  probe  has  the  advantage  that  when  the  bladder  is  reached  the 
urine  will  flow  through  it  and  show  that  it  has  entered  the  proper  track. 
When  the  opening  has  been  found  and  the  probe  passed  into  the  bladder 
the  stricture  must  be  divided  along  it.  Wheelhouse's  gorget  (Fig.  261) 
or  a  flat  director  should  then  be  passed  along  the  probe  into  the 
posterior  part  of  the  urethra  so  as  to  serve  as  a  guide  for  a  full-sized 


catheter,  which  should  now  be  passed  along  the  urethra  and  into  the 
bladder,  where  it  must  be  retained  for  3  days.  The  stricture  should  be 
thoroughly  divided  and  all  sinuses  laid  open.  The  wound  should  be 
cleaned,  mopped  over  with  a  solution  of  chloride  of  zinc,  and  dusted 
with  iodoform  crystals. 

6.  Electrolysis. — Steavenson  and  Bruce  Clarke  have  recently  ad- 
vocated the  treatment  of  strictures  by  this  method,  an  electrode  in  the 
form  of  a  catheter  being  used.  Little  or  no  pain  is  caused,  and  in 
slight  cases  the  patient  can  go  about  during  treatment.  They  stated, 
on  the  strength  of  one  year's  experience,  that  absorption  of  the  in- 
flammatory tissue  resulted,  and  that  the  strictures  were  permanently 
cured.  This  is  entirely  opposed  to  current  belief  and  requires  confirma- 
tion. 

For  the  present  we  must  adhere  to  the  statement  that  in  whatever 
manner  a  stricture  has  been  treated,  the  bougie  or  catheter  should  still 
be  used  at  intervals  to  prevent  a  fresh  contraction,  which  will  almost 
surely  occur  if  this  precaution  be  neglected. 

In  cases  of  retention  in  which  no  instrument  3an  be  passed,  it  is 
usually  best  to  perform  Cock's  (p.  777),  or  some  other  palliative  opera- 
tion, in  place  of  Wheelhouse's,  reserving  the  stricture  for  subsequent 
treatment. 

Accidents  after  urethrotomy  and  eatheterism. — The  intro- 
duction of  instruments  into  the  urethra  for  the  treatment  of  stricture 
or  other  purposes  is  liable  to  be  followed  by  various  accidents,  often  of  a 
dangerous  character. 

Hemorrhage  may  follow  the  introduction  of  a  catheter,  but  is  more 
frequently  met  with  after  the  operation  of  internal  urethrotomy,  owing 
to  the  urethra  being  too  freely  divided  ;  an  ice-bag  to  the  perineum,  or,  if 
it  be  severe,  pressure  on  the  perinseum,  will  restrain  it. 

Perineal  abscess  may  follow  urethrotomy,  and  is,  usually,  owing  to  a 
too  free  section  of  the  urethra  ;  a  little  urine  escapes  from  the  urethra, 
between  it  and  the  ejaculator,  and  excites  suppuration,  which  tends  to 
spread  forward  towards  the  root  of  the  penis.  An  abscess  should  be 
opened  as  soon  as  detected. 


Fig.  261.— Wheelhouse's  staff  and  gorget. 
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Extravasation  of  urine  has  been  met  with  in  some  cases  of  internal 
urethrotomy ;  it  is  usually  quite  local  in  the  perinseum. 

Orchitis  sometimes  occurs  after  operations  on  the  urethra  or  after 
the  passage  of  a  catheter ;  in  the  latter  case  it  is  due  to  excessive 
violence,  the  use  of  too  large  instruments,  i.e.  too  rapid  dilatation,  to 
exertion  on  the  part  of  the  patient  too  soon  after  the  passage  of  an 
instrument.  Further  irritation  of  the  urethra  must  be  avoided,  and  the 
testicle  treated  as  usual  (see  Orchitis). 

Rigors  are  very  alarming  complications  of  operations  on  the  urethra; 
when  there  is  no  disease  of  the  kidneys  they  usually  subside  without 
causing  any  serious  consequences  beyond  severe  exhaustion.  They  are 
more  liable  to  follow  the  use  of  metallic  than  of  soft  instruments.  They 
occur  more  frequently  after  attempts  to  pass  instruments  through  tight 
strictures,  but  may  occur  after  the  stricture  has  been  dilated  so  as  to 
admit  a  full-sized  sound.  There  appears  to  be  a  peculiar  idiosyncrasy 
in  some  patients  which  renders  them  liable  to  rigors  when  no  signs  of 
renal  disease  or  other  obvious  causes  exist.  There  is  no  constant  rela- 
tion between  the  pain  caused  by  the  passage  of  an  instrument  and  the 
liability  to  rigors.  The  cause  of  them  is  most  obscure  ;  they  occur  too 
quickly  after  the  instrumentation  to  be  due  to  septic  causes,  and  it  would 
appear  that  they  are  due  to  some  reflex  nervous  effect,  the  mechanism 
of  which  is  not  understood.  The  rigor  may  set  in  soon  after  the  passage 
of  the  instrument  or  not  until  many  hours  afterwards,  when  it  is  often 
ascribed  by  the  patient  to  a  chill,  and  certainly  occurs  frequently  in 
relation  with  the  first  act  of  micturition,  which  should  always  be  post- 
poned as  long  as  possible,  and  then  performed  in  a  warm  bath.  The 
rigor  has  the  usual  three  stages  (p.  27).  If  the  patient  be  the  subject  of 
renal  disease  a  fatal  issue  may  occur. 

After  the  passage  of  an  instrument  or  an  operation  on  the  urethra 
the  patient  should  avoid  all  exposure  to  chills  ;  but  if  a  rigor  occur  he 
should  be  wrapped  up  in  blankets  during  the  cold  stage  and  take  a  glass 
of  hot  brandy-and-water  or  a  cup  of  hot  coffee ;  a  full  dose  of  quinine 
should  also  be  administered. 

Suppression  of  urine  is  fortunately  a  rare  complication  of  operations 
on  the  urethra ;  Marcus  Beck  has  shown  that  in  some  cases  of  operation 
on  the  urethra,  when  uncomplicated  by  rigor  or  suppression  of  urine, 
blood  has  been  found  in  the  urine  for  a  few  hours,  after  an  interval 
between  the  operation  and  the  onset  of  haematuria,  during  which  the 
urine  was  normal.  These  observations  point  to  the  frequent  occurrence 
of  intense  congestion  of  the  kidney  after  operations  on  the  urethra,  and 
in  some  cases,  fatal  from  suppression  of  urine,  the  kidneys  have  been 
found  intensely  congested— a  condition  which  maybe  looked  upon  as  an 
exaggeration  of  what  is  frequently  met  with  in  less  severe  cases.  The 
treatment  consists  in  dry-cupping  the  loins,  encouraging  the  action  of 
the  skin  by  hot-air  baths,  and  opening  the  bowels  freely  by  a  saline  purge. 

Pycemia  may  be  mentioned  as  a  fortunately  rare  complication :  it 
has  followed  forcible  dilatation  of  the  urethra  more  frequently  than 
division. 

Local  Complications  of  Stricture. 

Urinary  abscess  is  a  frequent  consequence  of  stricture.  Either  a 
follicular  abscess  forms,  spreads  in  the  tissues  close  to  the  urethra,  and 
after  a  time  opens  into  that  canal;  or  a  peri-urethral  abscess  results 
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from  absorption  of  septic  material  from  an  ulcerated  surface  ;  or  one  or 
two  drops  of  urine  escape  into  the  areolar  tissue,  in  consequence  of 
ulceration  of  the  urethra  behind  the  stricture,  and  produce  suppuration, 
the  pus  being  often  dark-coloured  and  putrid.  It  may  make  its  way 
behind  the  pubes,  or  between  the  bladder  and  rectum  and  point  above 
the  pubes,  in  the  groin,  or  even  on  the  thigh  ;  but  usually  it  produces  a 
tumour  in  the  perinaeum,  around  the  bulb,  between  it  and  the  ejaculator 
in  front  of  the  triangular  ligament. 

Symptoms. — A  patient  with  old  stricture  complains  of  rather  more 
difficulty  in  micturition  than  usual,  and  there  is  some  amount  of  obscure 
swelling  around  the  perineal  or  scrotal  urethra.  There  may  be  little  or 
no  pain  and  little  inflammation  for  the  first  24  hours,  after  this  the 
swelling  increases — if  in  the  scrotum,  rapidly  ;  if  in  the  perinaeum,  it  will 
be  deep,  hard,  and  painful,  but  not  prominent.  Shivering,  hot  skin,  and 
dry  tongue  follow. 

Treatment. — The  abscess  should  be  opened  immediately  by  a  free 
incision  in  the  median  line  of  the  perinaeum.  It  will,  in  some  cases,  be 
expedient  to  cut  at  the  same  time  through  the  stricture,  as  directed  in 
the  last  section,  and  pass  a  catheter  into  the  bladder  (Syme's  opera- 
tion). 

Extravasation  of  urine. — This  is  another  consequence  of  old 
stricture,  and  generally  happens  as  follows :  A  patient,  who  has  long 
been  labouring  under  difficulty  of  micturition,  has  a  fit  of  spasmodic 
retention  more  obstinate  than  usual.    He  is  repeatedly  getting  out  of 
bed,  and  straining  with  all  his  might  to  pass  his  water.    At  last,  during 
a  violent  effort,  he  feels  something  give  way  ;  his  painful  sense  of  dis- 
tension becomes  immediately  less,  and  he  thinks  himself  better — perhaps 
he  is  now  able  to  make  a  little  water  by  the  natural  passage,  because 
the  stricture  generally  relaxes  when  it  is  relieved  from  pressure.  But 
at  the  time  when  something  seemed  to  yield,  +he  urethra  burst,  and  urine 
was  forced  by  the  power  of  the  abdominal  muscles  into  the  areolar  tissue 
of  the  scrotum,  perinaeum,  and  groins.   The  urethra  usually  gives  way  in 
the  membranous  portion,  and  the  urine  gets  extravasated  beneath  the 
deep  layer  of  the  superficial  perineal  fascia  ;  from  the  attachment  of  this 
to  the  triangular  ligament,  the  ascending  rami  of  the  pubes,  and  the 
deep  fascia  of  the  thigh,  just  below  Poupart's  ligament,  the  only  course 
open  to  the  urine  is  to  pass  forwards  through  loose  connective  tissue  of 
the  scrotum  along  the  cords  to  the  anterior  wall  of  the  abdomen  :  it  some- 
times, however,  escapes  into  the  ischio-rectal  fossae.    The  patient  soon 
complains  of  a  smarting  or  tingling  about  the  anus  and  perinaeum.  The 
urine,  which  is  often  putrid  and  always  more  or  less  concentrated  from 
long  confinement  in  the  bladder,  speedily  causes  inflammation  and 
sloughing ;  the  skin  over  the  infiltrated  parts  displays  >a  reddish  blush, 
which  is  soon  succeeded  by  black  spots  of  gangrene ;  low  typhoid  symp- 
toms appear ;  the  tongue  becomes  brown  and  dry,  the  pulse  fast  and 
small,  the  skin  clammy  ;  low  muttering  delirium  and  hiccup  come  on  ; 
and  the  patient  succumbs,  unless  proper  measures  are  taken  for  his 
relief.    A  black  spot  on  the  glans  penis,  indicating  that  the  urine  has 
penetrated  the  corpus  spongiosum,  is  a  very  bad  sign. 

Treatment. — A  catheter  may  sometimes  be  passed  into  the  bladder 
under  these  conditions,  because,  as  was  observed  above,  the  stricture 
generally  relaxes  after  the  bladder  is  relieved  from  over-distension.  If 
this  can  be  done,  the  perinaeum  must  be  freely  incised  in  the  mid- 
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line,  and  at  the  same  time  free  incisions  made  in  any  parts  that  are 
swollen  or  emphysematous,  showing  that  they  have  been  invaded  by 
urine.  Incisions  are  usually  required  on  each  side  of  the  septum  at  the 
most  dependent  part  of  the  scrotum,  as  well 
as  over  the  cord,  in  the  groin,  and  sometimes 
even  in  the  lumbar  or  the  axillary  regions,  in 
all  of  which  parts  the  subcutaneous  tissues 
may  be  invaded  by  the  extravasated  urine,  con- 
ducted by  the  attachments  and  continuity  of 
the  deeper  layer  of  the  superficial  fascia  of 
the  perinasum.  In  the  swollen  ©edematous 
parts,  especially  the  scrotum,  these  cuts 
appear  alarmingly  large  and  deep.  After  the 
bleeding  from  them  has  ceased  they  should 
be  dusted  with  iodoform  and  covered  with 
boracic  fomentations.  But  if  no  catheter 
can  be  passed,  the  central  perineal  incision 
should  open  the  urethra  immediately  in  front 
of  the  prostate,  as  advocated  by  Cock,  that  a 
tube  may  be  passed  into  the  bladder  ;  other- 
wise the  urine  may  escape  through  circuitous 
routes  in  the  subcutaneous  tissue,  favour- 
ing sloughing,  and  possibly  leaving  perineal 
fistulas. 

Fistula  in  perineo  (or  urinary  fistula) 
signifies  a  sinuous  and  suppurating  opening 
from  the  perinasum  into  the  urethra,  through 
which  the  urine  dribbles  when  the  patient 
makes  water.  It  is  a  frequent  consequence  of 
urinary  abscess  and  extravasation.  There 
may  be  only  one  fistula,  or  several  openings 
form,  through  which  urine  spurts  as  from  the 
rose  of  a  watering-pot,  very  little  coming  per 
urethram. 

Treatment. — The  first  and  most  essen- 
tial measure  is  to  dilate  fully,  or  otherwise  deal  with  any  strictures  that 
exist,  and  to  teach  the  patient  to  draw  off  his  urine ;  for  urine  always 
dribbles  by  the  side  of  a  catheter  tied  in,  and  it  is  essential  to  success 
in  many  cases  that  not  a  drop  shall  pass  through  the  fistulas.  When 
this  has  been  done,  a  fistula  usually  heals  ;  should  it  not  do  so,  it  may 
be  stimulated  to  granulate  by  injections  of  strong  solutions  of  arg.  nit., 
or  by  passing  a  heated  wire  or  the  galvanic  cautery  into  it ;  but  in  really 
bad  cases,  it  is  often  best  at  once  to  perform  Syme's  operation  (p.  763), 
or,  if  no  staff  can  be  passed,  Wheelhouse's  (p.  764). 

Sometimes  there  is  a  blind  fistula  in  perineo — that  is,  a  narrow 
fistula  opening  into  the  urethra,  but  not  externally.  It  is  occasionally 
inflamed  and  tender,  and  may  be  felt  as  a  small  tumour  in  the  perinasum. 
It  is  attended  with  more  or  less  discharge  from  the  urethra.  The 
treatment  consists  in  laying  the  tumour  open,  and  dilating  any  stricture 
that  exists. 

A  fistulous  communication  may  form  between  the  urethra  and 
rectum — gas,  and  sometimes  liquid  fasces,  passing  through  the  urethra,  or 
urine  by  the  rectum.  It  is  treated  by  dilating  any  stricture,  and  causing 
the  patient  to  draw  off  his  urine.  If  necessary,  a  heated  wire  may  be 
introduced  into  the  fistula  through  a  rectal  speculum. 


FIG.  262.  A  stricture  at  the 
commencement  of  the  bul- 
bous urethra  ;  and  false 
passages,  one  of  which 
leads  into  an  abscess  ai-ound 
the  membranous  portion. 
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Small  papillomata  rarely  form  within  the  urethra,  and  keep  up  a 
gleety  discharge.  They  are  usually  within  an  inch  of  the  meatus,  and 
may  often  be  seen  by  opening  the  orifice,  or  with  a  short  speculum. 
They  should  be  snipped  off. 

Diseases  of  the  Prostate. 

Acute  inflammation  and  abscess  of  the  prostate  is  generally 
a  consequence  of  acute  gonorrhoea,  but  may  be  caused  by  stricture, 
calculus,  or  other  sources  of  irritation.  The  symptoms  are  :  Sense  of 
weight,  pain,  and  throbbing  at  the  neck  of  the  bladder,  and  tenderness 
of  the  perinaeum  ;  there  are  frequent,  violent,  and  painful  efforts  to  make 
water,  followed  by  some  pain  at  the  end  of  the  penis,  when  the  bladcter 
contracts  on  the  tender  prostate ;  there  may  be  a  little  blood  in  the 
urine  towards  the  end  of  micturition  in  the  early  stages  of  the  disease ; 
the  gland  feels  swollen,  and  is  tender.  As  the  disease  subsides,  a  greyish 
viscid,  muco-pus  is  voided  with  the  urine.  If  suppuration  ensue,  all  the 
symptoms  become  aggravated ;  rigors,  fever,  and  throbbing  pain  in  the 
perinaeum  and  about  the  rectum,  with  violent  straining  and  futile  efforts 
at  micturition.  The  finger  passed  into  the  rectum  feels  an  elastic  tense 
fluctuating  swelling  of  the  prostate,  which  may  burst  into  the  urethra, 
producing  a  considerable  flow  of  pus  during  the  efforts  at  micturition, 
and  relief  of  all  the  symptoms. 

Treatment. — Kest  in  bed ;  leeches  to  the  perinaeum ;  hot  baths, 
fomentations,  and  poultices  ;  morphia  hypodermically  at  night.  If  the 
urine  cannot  be  passed  without  it,  a  small  and  very  flexible  soft 
catheter  may  be  introduced ;  but  it  should  be  avoided  if  possible.  If  an 
abscess  point  towards  the  rectumj  relief  may  be  given  by  puncture  of 
the  swelling  from  the  rectum,  with  a  long  narrow-bladed  knife,  cutting- 
only  at  the  point ;  but  if,  as  sometimes  happens,  the  pus  makes  its  way 
towards  the  perinaeum,  indicated  by  much  tenderness  and  brawny  indura- 
tion here,  the  surgeon  should  make  a  cautious  incision  in  the  median 
raphe,  and  endeavour  thus  to  let  out  the  pus. 

Chronic  inflammation  of  the  prostate,  with  enlargement  from 
interstitial  infiltration,  may  be  a  sequel  of  the  acute,  or  the  case  may  be 
chronic  from  the  start.  The  symptoms  are  often  so  like  those  of  stone, 
particularly  the  pain  and  blood  at  the  end  of  micturition  and  aggrava- 
tion of  symptoms  by  active  exercise,  that  the  distinction  can  be  made 
only  by  sounding ;  a  glairy  secretion  may  escape  from  the  urethra ; 
enlargement  and  tenderness  of  the  gland  are  usually  slight. 

The  treatment  consists  of  rest,  warm  baths,  cou  iter-irritation  of  the 
perinaeum,  attention  to  any  irritant  quality  in  the  urine ;  and  regula- 
tion of  the  bowels.  Small  doses  of  mercury  and  iodide  of  potassium  are 
given,  but  do  not  seem  to  do  any  good. 

Chronic  abscess  of  the  prostate  is  occasionally  met  with, 
usually  in  scrofulous  subjects.  It  may  be  suspected  if  rigors,  obscure 
swelling  in  the  perinaeum,  with  an  evident  elastic  enlargement  felt  by 
the  finger  in  the  rectum,  and  tenderness  on  pressure,  follow  the  symptoms 
of  inflammation.  The  dorsal  vein  of  the  penis  is  often  distended ;  there 
may  be  some  oedema  of  the  prepuce,  and  semi-erection  of  the  penis  from 
pressure  upon  the  prostatic  nexus  of  veins.  In  such  case,  the  swelling- 
should  at  once  be  punctured  through  the  rectum.  If  left  to  itself,  the 
abscess  may  burst  into  the  rectum  or  the  urethra,  which  latter  circum- 
stance will  be  indicated  by  a  sudden  discharge  of  pus  with  the  urine 
and  a  stinging  pain,  and  usually  more  or  less  haemorrhage  accompanying 
the  discharge  of  the  last  few  drops.    If  the  signs  of  its  having  opened 
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into  the  urethra  are  present,  no  opening  should  be  made  through  the 
rectum  or  perinaeum,  lest  a  urinary  fistula  ensue.  If  the  case  is  chronic 
and  the  habit  scrofulous,  quinine  and  tonics,  and  small  doses  of  cubebs 
as  a  stimulant  to  the  parts,  will  be  of  service. 

Chronic  enlargement,  or  hypertrophy  of  the  prostate. — 
The  prostate  is  a  circular  involuntary  sphincter  to  the  neck  of  the 
bladder,  and  assists  in  expelling  the  seminal  fluid ;  it  contains  many 
mucous  glands  and  follicles,  intermixed  with 
the  muscular  fibres,  which  are  directly  con- 
tinuous behind  with  the  circular  fibres  of  the 
bladder,  and  in  front  with  the  muscular  layer 
round  the  urethra.  It  contains,  further,  a 
small  utricle  (sinus  ^ocularis) — the  male 
homologue  of  the  uterus — at  the  mouth  of 
which  the  ejaculatory  ducts  open. 

The  affection  now  treated  of  is  almost 
peculiar  to  advanced  life,  and  consists  in 
hypertrophy  of  the  muscular,  and  incidentally 
of  the  glandular,  structure.  Sir  H.  Thompson 
has  never  seen  a  case  before  the  age  of  54 ;  it 
usually  begins  between  57  and  60,  and  if  a 
man  escapes  till  he  is  65,  he  will  either  escape 
altogether,  or  suffer  but  slightly.  It  is  not,  as 
has  been  supposed,  a  senile  change,  for  the 
prostates  of  many  old  men  do  not  hyper- 
trophy. The  causes  of  the  change  are  un- 
known. 

The  increase  may  be  little  more  than  the  . 
ordinary  size  of  the  gland,  or  may  be  as  large 
as  a  man's  fist.  It  may  affect  the  whole 
Fig.  263.— Enlarged  prostate,  organ,  especially  the  lateral  lobes,  pretty 
uniformly — in  which  case  the  prostatic  por- 
tion of  the  urethra  is  lengthened ;  or  it  may  affect  one  side  more 
than  the  other,  and  then  the  canal  will  be  tortuous ;  or  the  so-called 
middle  lobe,  lying  between  the  ejaculatory  ducts  and  the  urethra,  which 
does  not  normally  exist,  may  enlarge — either  alone,  or  with  the  lateral 
lobes — and  form  a  more  or  less  pedunculated  projection  at  the  very 
orifice  of  the  urethra,  acting  like  a  ball-valve,  and  causing  a  most  serious 
impediment  to  the  issue  of  the  urine  (see  Fig.  264).  Enlargement  may 
be  due,  not  only  to  an  increase  of  the  organ  generally,  but  also  to  the 
development  of  one  or  many  tumour-like,  encapsuled  masses  of  muscle 
and  gland-tissue,  analogous  to  fibro-myomata  of  the  womb.  One  or  more 
of  these  masses  may  be  developed  alone — either  projecting  as  a  pe- 
dunculated tumour  or  contained  wholly  within  the  prostate,  capable 
of  enucleation,  and  constituting  the  whole  disease  ;  or  they  may  coexist 
with  general  hypertrophy.  By  these  changes  the  prostatic  portion  of 
the  urethra  may  be  lengthened,  twisted,  obstructed,  narrowed,  or  ex- 
panded into  a  sort  of  pouch,  which  may  communicate  with  cavities 
formed  by  the  dilated  ducts  of  the  gland  and  containing  calculi.  Large 
size  of  the  prostate  does  not  imply  obstruction.  Hypertrophy  of  the 
muscular  fibres,  at  and  near  the  trigone,  may  produce  a  transverse  bar 
at  the  neck  of  the  bladder. 

The  symptoms  which  the  patient  describes  are  slowness  and  diffi- 
culty in  making  water,  sense  of  weight  in  the  perinasum  and  tenesmus ; 
so  that  he  often  believes  he  has  internal  piles.    In  the  next  place,  the 
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Fia.  264.— Cyst  of  the  prostate,  pro- 
jecting like  a  third  lobe  into  the 
bladder  cavity,  from  the  King's 
College  Collection. 


Madder  becomes  irritable,  and  the  calls  to  make  water  become  more 
frequent  both  by  day  and  night,  but  particularly  by  night,  and  in  the 
morning  immediately  after  rising.  Then,  as  the  patient  cannot  empty 
the  organ  completely  in  consequence  of 
the  tumour,  an  increasing  quantity  of 
urine  remains  behind,  and  micturition 
becomes  more  and  more  frequent,  while 
the  bladder  rises  above  the  pubes.  The 
patients  now  often  complain  that  urine 
escapes  from  them  during  sleep  or  some 
violent  effort ;  also  that  the  stream, 
which  is  of  fair  size,  falls  straight  from 
the  penis,  and  is  stopped  altogether  by 
straining.  So  far  the  urine  is  clear.  Now 
a  fit  of  complete  retention  may  ensue, 
brought  on,  perhaps,  by  exposure  to  cold, 
or  sexual  excitement ;  for  this  or  some  other 
reason  a  catheter  is  passed,  without  due 
precautions  as  to  cleanliness,  the  causes 
of  decomposition  are  conveyed  into  the 
bladder,  and  the  retained  urine  putrefies. 
This  appears  to  be  the  commonest  way 
in  which  putrefaction  is  induced,  but 
sometimes  it  cannot  be  thus  accounted 
for.  Its  onset  greatly  aggravates  the 
patient's  sufferings,  for  acute  cystitis  is 
excited  by  the  ammoniacal  urine,  and 
not  uncommonly  the  septic  inflammation  extends  rapidly  up  to  the 
kidneys,  leading  to  fatal  pyelonephritis  (p.  751).  If  this  is  escaped,  the 
cystitis  becomes  chronic,  and  the  urine  is  loaded  with  muco-pus.  What 
with  the  frequent,  painful  straining  of  cystitis,  and  over-distension  of 
the  bladder,  constant  dribbling  of  offensive  urine,  and  soreness  of  the 
urethra  from  catheterisation,  the  patient's  life  becomes  miserable  in  the 
extreme ;  death  occurs  from  exhaustion,  septic  poisoning,  or  acute  sup- 
purative interstitial  nephritis. 

Above  the  pubes  the  bladder  is  found  more  or  less  distended.  On 
examination  by  rectum  the  surgeon  ascertains  the  existence  of  prostatic 
enlargement,  uniform  or  unilateral,  except  in  cases  limited  to  the  middle 
lobe,  pr  those  of  small  tumour  projecting  into  the  i  rethra  ;  in  these,  on 
using  the  catheter,  he  finds  an  obstruction  at  the  neck  of  the  bladder. 
After  the  patient  has  voided  all  the  urine  he  can,  and  is  convinced  that 
he  has  emptied  his  bladder,  the  catheter  will  relieve  him  of  a  further 
quantity,  varying  from  a  few  ounces  to  2  or  3  pints :  the  amount  should 
be  noted,  and  also  the  character  of  the  urine. 

Treatment. — This  is  palliative  only.  The  patient  should  avoid 
irregular  habits,  fatigue,  and  exposure  to  cold.  The  bowels  must  be 
kept  easy  by  diet  or  mild  laxatives,  so  that  there  may  be  no  straining 
;at  stool ;  irritation  of  the  bladder  must  be  alleviated  by  the  measures 
indicated  in  the  next  section ;  and  occasional  fits  of  pain  or  congestion, 
by  leeching,  and  rest  in  the  recumbent  posture  with  the  foot  of  the 
■couch  or  bed  slightly  raised. 

But  the  chief  means  of  treating  prostatic  hypertrophy  is  the  cathe- 
ter :  with  it  we  endeavour  to  prevent  dilatation  of  the  bladder,  and 
that  increased  frequency  of  micturition,  especially  nocturnal,  which  is 
so  great  a  trouble.    Its  use  should  be  commenced  so  soon  as  it  is  found 
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that  there  are  three  or  four  ounces  of  residual  urine,  or  earlier  if  the 
patient  is  suffering  from  increased  frequency.  It  is  usually  sufficient 
to  pass  the  instrument  once  a  day — the  last  thing  at  night — with 
4-6  ounces  of  residual  urine,  twice  with  d-8  ounces,  thrice  with  8-12. 
In  severe  cases,  all  urine  must  be  drawn  off  by  catheter.  When  two 
pints  or  more  are  found  in  the  bladder,  it  is  advised  not  to  withdraw 
more  than  half  at  first,  but  to  remove  the  whole  in  the  course  of  two  or 
three  days,  the  patient,  if  possible,  being  kept  recumbent ;  for  the 
sudden  removal  of  a  large  quantity  of  urine  from  the  bladder  allows  its 
vessels  to  become  intensely  congested,  haemorrhage  is  not  uncommon, 
and  the  urine  may  become  cloudy  from  vesical  catarrh.  Similarly,  the 
abdominal  veins  become  congested,  and  fatal  syncope  has  followed  the 
sudden  removal  of  several  pints  of  urine  from  patients  in  the  upright 
position.  To  avoid  the  dangers  of  septic  urine  referred  to  above,  all 
catheters  should  be  scrupulously  cleaned  before  use  ;  for  soft  instru- 
ments thymol  or  boracic  lotion  for  washing,  and  salicylic  cream  or 
eucalyptised  olive  oil  for  lubricating,  are  perhaps  the  best.  Carbolic 
lotion  can  be  used  for  metal  instruments.  As  to  the  best  instrument  to 
use,  there  is  no  doubt  that  in  the  great  majority  a  coudee  or  elbowed 
gum  catheter  (Fig.  265)  made  on  silk  webbing,  which  is  very  flexible, [ and 


Fig.  265.— Mercier's  coudee  or  elbowed  catheter. 

No.  8  or  9  in  size,  is  the  best ;  its  upturned  point  rides  over  an  enlarged 
middle  lobe — a  bi-coudee  is  rarely  required.  If  this  does  not  answer,  a 
catheter  a  boule  (Fig.  256)  of  the  same  size  may  be  tried,  a  spiral  motion 
being  given  to  the  point  as  it  is  pushed  on ;  or  an  English  gum  catheter, 
which  has  been  kept  upon  a  stylet  much  over-curved,  so  that  when  the 
stylet  is  withdrawn  and  the  inslrument  passed,  its  point  curls  up  against 
the  roof  of  the  urethra,  especially  as  the  handle  is  depressed  between 
the  legs.  Another  device  is  to  pass  a  well-curved  English  gum  catheter 
on  its  stylet  down  to  the  obstruction,  and  then  to  withdraw  the  stylet 
a  little,  and  thus  tilt  up  the  point  strongly.  Occasionally,  a  14. inch 
strongly  curved  silver  catheter  answers  best. 

At  the  commencement  of  catheter  life,  the  surgeon  should  use  the 
instrument,  and  the  patient  should,  if  possible,  remain  at  rest  until  he 
has  been  well  trained  in  passing  the  catheter  upon  himself,  and  in  keep- 
ing it  clean. 

It  is  not  always  possible  to  empty  the  bladder  with  a  catheter,  for 
when  one  or  more  large  sacculi  protrude  from  it  they  do  not  contract. 

Whenever  the  urine  is  foul,  the  bladder  should  be  regularly  washed 
out  with  some  antiseptic,  such  as  permanganate  of  potash,  boracic  acid, 
or  iodoform  suspended  in  mucilage.  Morphia  at  night  to  procure  rest  is 
often  invaluable,  due  regard  being  had  to  digestion  and  bowels. 

A  few  cases  are  met  with  in  which  the  pain  of  passing  a  catheter 
becomes  so  great  that  relief  must  be  given.  Sir  H.  Thompson,  in  a  few 
such  cases,  has  performed  suprapubic  tapping,  and  inserted  a  silver  tube 
with  a  stopcock  which  the  patient  wore  permanently,  and  through  which 
he  passed  all  his  water  with  tolerable  comfort.    Beginald  Harrison  has 
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employed  a  similar  method,  only  he  tapped  from  the  perinseum  through 
the  prostate  ;  he  says  that  after  this  treatment  he  has  seen  the  kyper- 
trophied  gland  shrink,  and  the  urine  pass  again  by  the  urethra.  When 
a  pedunculated  middle  lobe  or  tumour  projecting  into  the  urethra  can 
be  diagnosed,  it  might  be  very  easily  removed  by  a  median  cystotomy. 
Simple  prostatic  tumours  obstructing  the  way  have  occasionally  been 
shelled  out  by  the  pressure  of  the  forceps  in  lithotomy. 

Calculi  of  the  prostate  are  composed,  like  other  calculous  con- 
cretions on  mucous  membranes,  of  phosphate  of  lime  mixed  with  triple 
phosphate,  and  may  be  deposited  either  in  the  dilated  urethral  canal  of 
an  enlarged  prostate,  or  in  the  ducts  and  follicles  of  the  gland,  or  in 
hoth.  The  most  remarkable  instance  of  prostatic  calculus  on  record  is 
given  by  the  late  Dr. 
Herbert  Barker,  of  Bed- 
ford, who  kindly  fur- 
nished the  accompany- 
ing figure.  The  entire 
calculus  is  nearly  4-| 
inches  in  length,  and, 
at  its  broadest  extre- 
mity, 4-f  inches  in  cir-  Fig.  266.— Compound  stone  in  prostate  (Herbert  Barker), 
cumf  erence,  and  weighs 

1681  grains.  It  is  composed  of  twenty-nine  separate  portions,  slightly 
adhering  by  conchoidal  surfaces,  no  doubt  originally  deposited  in  sepa- 
rate follicles  of  the  prostate,  and  the  whole  agglomerated  into  one  mass 
by  the  absorption  of  the  intervening  tissue. 

The  symptoms  of  these  concretions  are,  irritation  of  the  neck  of 
the  bladder  and  difficulty  of  micturition,  as  in  other  cases  of  enlarged 
prostate :  the  calculi  may  also  be  probably  felt  with  the  sound,  or  by 
the  finger  in  the  rectum.  For  treatment  in  some  cases  it  may  suffice  to 
keep  the  urethra  well  dilated,  so  as  to  favour  spontaneous  escape  ;  or  it 
may  be  possible  to  remove  one  or  more  with  the  urethral  forceps  ;  but 
should  they  cause  great  irritation,  abscess,  or  retention  of  urine,  it  will 
be  necessary  to  cut  down  on  them  from  the  perin£eum,  and  remove  them, 
as  was  successfully  done  by  Dr.  Barker  in  the  preceding  case. 

Tubercle  of  the  prostate  is  met  with  in  conjunction  with  a 
similar  disease  in  the  testicles,  vesiculse  seminales,  bladder,  or  kidney. 
There  is  irritability  of  the  bladder,  and  the  prostate  may  be  enlarged 
and  nodular ;  chronic  abscess  of  the  prostate  may  be  set  up  around  a 
tubercular  focus.  The  disease  admits  of  nothing  more  than  palliative 
treatment,  median  cystotomy  and  drainage  being  the  last  resource. 

Cancer  of  the  prostate  is  very  rare :  scirrhus  is  more  common 
than  encephaioid  ;  in  the  '  Path.  Soc.  Trans.'  1882,  I  described  the  only 
recorded  case  of  colloid  degeneration  of  a  prostatic  cancer.  The  symp- 
toms are  vesical  irritability,  hematuria,  increasing  obstruction  to 
micturition,  great  pain  in  the  perinseum,  radiating  into  the  groins,  and, 
later,  cancerous  cachexia;  the  gland  is  considerably  enlarged,  and  of 
stony  hardness.  The  symptoms  are  nearly  the  same  as  those  of  cancer 
of  the  bladder,  and  must  be  relieved  by  the  catheter  (especially  the  soft 
rubber)  and  opium. 

Sarcoma  of  the  prostate  is  even  more  rare. 

Retention  of  Urine. 

The  term  signifies  inability  to  pass  urine  from  the  bladder — pre- 
supposing, therefore,  that  there  is  urine  to  pass.    It  must  be  carefully 
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distinguished,  both  in  theory  and  in  practice,  from  suppression  of  urine, 
in  which  no  urine  is  passed  because  the  kidney  has  ceased  to  secrete, 
and,  as  a  consequence,  the  urea  and  other  urinary  constituents  accumu- 
late in  the  blood  and  give  rise  to  headache,  repeated  attacks  of  vomiting, 
and,  after  4  or  5  days,  coma,  with  or  without  convulsions,  followed  by 
speedy  death.  In  retention  there  is  no  arrest  of  the  functions  of  the 
kidney,  which  goes  on  secreting  urine,  but  owing  to  some  obstruction  to 
its  exit  from  the  bladder  it  accumulates  and  dilates  that  organ,  which 
may  be  felt  tensely  distended  above  the  pubes  ;  in  suppression  of  urine, 
on  the  other  hand,  the  bladder  is  empty,  or  contains  only  a  few  drachms 
of  urine.  Suppression  is  a  frequent  cause  of  death  in  cases  of  inter- 
stitial nephritis  in  which  much  of  the  kidney  substance  disappears 
before  a  growth  of  interstitial  fibrous  tissue  (p.  751),  and  operations  on 
the  urethra  or  bladder  are  liable  to  cause  a  reflex  congestion  of  the 
kidney  and  arrest  the  functions  of  the  secreting  structure  left.  Sup- 
pression occurs  also  if,  when  one  kidney  is  disabled  from  previous 
disease,  a  calculus  become  impacted  in  the  ureter  of  the  other  (p.  685). 

Causes  of  retention.  —  These  may  be  functional  or  organic. 
Functional  causes  are :  Spasm  and  congestion  of  the  urethra,  atony 
of  the  bladder  from  over-distension,  paralysis  of  the  bladder  from  inter- 
ference with  its  nerve  supply,  hysteria ;  affections  of,  and  painful  opera- 
tions on,  the  rectum  (p.  728),  and  fractures  of  the  lower  extremity, 
especially  the  thigh,  often  induce  retention  reflexly.  Organic  causes 
are :  a  long  and  adherent  prepuce ;  obstruction  of  the  urethra  by  cal- 
culi or  foreign  bodies  coming  from  the  bladder  or  introduced  from 
without,  or  by  cicatricial  stricture  ;  compression  of  the  urethra  by  strings 
or  rings — which  children  occasionally  place  round  the  penis,  fail  to 
remove  when  swelling  occurs,  and  are  afraid  to  speak  of — by  fractured 
and  displaced  bones,  by  extravasated  blood,  abscesses,  and  tumours, 
by  scars  external  to  the  urethra ;  rupture  of  the  urethra  ;  inflamma- 
tory swelling,  abscess,  hypertrophy  or  new  growth  of  the  prostate  ;  or  by 
rupture  of  the  bladder,  or  tumours  growing  within  it  and  obstructing  the 
entrance  to  the  urethra. 

Complete  retention  coming  on  suddenly,  during  the  course  of  gonor- 
rhoea or  from  any  other  cause,  in  a  man  previously  unused  to  urinary 
trouble  induces  the  most  acute  suffering,  already  described  under  '  spas- 
modic stricture.'  On  the  other  hand,  when  retention  supervenes  more 
or  less  gradually  in  a  patient  who  has  long  suffered  from  stricture, 
enlarged  prostate,  or  some  slowly  increasing  obstruction,  the  symptoms 
are  comparatively  slight ;  not  uncommonly,  indeed,  in  these  cases  the 
chief  complaint  is  inability  to  hold  the  water,  which  escapes  either 
continuously  or  very  frequently  in  small  quantities— a  state  of  matters 
which  should  always  lead  to  an  examination  of  the  hypogastrium,  where 
it  is  more  than  likely  that  the  distended  bladder  will  be  recognised,  by 
sight,  palpation,  and  percussion,  as  a  tumour  shaped  like  the  gravid  uterus 
rising  from  behind  the  pubes  and  reaching  commonly  to  the  navel,  some- 
times even  to  the  xiphoid  cartilage. 

Diagnosis  of  the  cause  of  retention  in  any  given  case. — The  first 
guide  is  the  age  of  the  patient.  Eetention  in  a  child  is  almost  always 
due  either  to  something  constricting  the  penis,  phimosis,  or,  more  often, 
to  a  calculus  impacted  in  the  urethra ;  rarely  to  an  abscess  pressing  on 
the  urethra.  Retention  in  a  man  under  25  is  due  in  the  great  majority 
of  cases  to  gonorrhoea ;  after  this  age  up  to  55,  stricture  becomes  in- 
creasingly frequent  as  a  cause ;  after  60  enlarged  prostate  and  attacks  of 
congestion  of  the  gland  brought  on  by  exposure  or  debauchery  may  be 
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expected.  If  the  patient  be  a  woman,  retention  is  probably  hysterical, 
but  retroversion  of  the  pregnant  and  non-pregnant  uterus  and  pelvic 
tumours  must  be  remembered,  stricture  of  the  female  urethra  being  rare 
and  due  usually  to  healing  of  a  chancre  at  the  meatus. 

A  few  questions  will  often  confirm  a  suspicion  founded  upon  the 
above  considerations  or  will  point  to  atony  from  over-distension.  Ex- 
amination along  the  line  of  the  urethra  will  reveal  any  impacted  body 
compressing  scar  or  swelling,  and  the  prostate  may  be  explored  per 
rectum,  though  an  enlarged  middle  lobe  may  not  thus  be  discovered. 
The  bladder  is  never  paralysed  whilst  the  lower  limbs  are  normal. 

Treatment. — In  almost  all  cases  this  begins  with  the  attempt  to 
pass  a  catheter ;  but  there  are  two  noteworthy  exceptions.  In  hysterical 
retention  the  use  of  the  catheter  often  leads  to  continuance  of  the 
symptoms  :  there  is  a  deficiency  of  will  in  these  patients  rather  than  of 
power — they  can  empty  the  bladder  if  they  try,  but  they  are  unable  to 
try.  Persuasion — but  no  fuss — anti-hysterical  drugs,  turpentine  stupes 
over  the  hypogastrium,  a  warm  hip-bath  during  which  an  unexpected 
cold  douche  is  given,  are  remedies  which  usually  succeed;  but  should  the 
distension  be  great,  the  catheter  must  be  used  to  prevent  atony.  In  the 
male,  when  the  urethra  is  acutely  inflamed  and  the  obstruction  is  due  to 
swelling  and  spasm,  passing  a  catheter  may  increase  the  irritation ; 
hence,  when  the  case  is  not  urgent  the  remedies  prescribed  under  '  Spas- 
modic Stricture  '  should  be  tried  ;  should  they  not  succeed,  a  No.  5  or  6 
soft  catheter  must  be  passed  with  all  possible  gontleness,  slight  pressure 
overcoming  the  obstruction.  The  treatment  of  calculus  or  foreign  body 
impacted  in,  or  of  abscess  compressing,  the  urethra,  has  been  detailed, 
but  a  catheter  may  be  necessary  to  diagnose  the  former.  In  all  other 
cases  a  No.  8  or  9  catheter  may  be  introduced  at  once  both  to  relieve 
the  patient  and  to  complete  the  diagnosis.  It  may  meet  with  no  ob- 
struction, the  cause  being  functional  and  usually  atony — in  which  case 
the  urine  is  not  forcibly  expelled  and  the  effect  of  respiration  upon  the 
stream  is  very  marked.  Usually  an  obstruction  is  found  in  the  i  rethra 
or  prostate. 

When  a  stricture  of  the  urethra  is  found,  we  must  endeavour  with 
catheters  of  small  size  and  of  various  kinds  to  enter  the  bladder  ;  even 
a  filiform  bougie  tied  in  for  a  few  hours  will  cause  dribbling  of  urine 
along  it  and  cause  such  dilatation  of  the  stricture  that  a  small  catheter 
may  be  passed.  In  some  cases  success  may  foUow  distension  of  the 
urethra  with  oil  by  means  of  a  syringe,  a  fine  instrument  being  then 
passed  through  the  meatus  which  is  clipped  by  the  fingers.  Another 
plan  is  to  pass  down  to  the  stricture  a  large  instrument  having  a  small 
eccentric  terminal  opening  through  which  a  filiform  bougie  works ;  by 
turning  the  instrument  round  the  whole  face  of  the  stricture  can  be 
systematically  explored.  The  administration  of  chloroform  is  very 
valuable  in  relaxing  spasm.  When  false  passages  are  present,  it  is  well 
to  leave  an  instrument  in  each,  in  the  hope  that,  when  they  are  blocked, 
a  catheter  will  enter  the  orifice  of  the  stricture.  In  a  few  cases  the 
endoscope  has  shown  the  opening.  If  no  instrument  can  be  passed  the 
surgeon  must  decide  whether  to  wait  or  not.  The  symptoms  may  not 
be  urgent,  the  bladder  not  large,  and  some  relief  may  be  obtained  in  a 
warm  bath  :  with  restriction  of  drink  and  diet,  rest,  elevation  of  the 
pelvis,  sweating,  purgation,  and  morphia,  it  is  likely  that  success  will 
attend  an  attempt  24  hours  later.  If  need  for  relief  be  urgent,  we  have 
the  choice  between  :  (1)  Aspiration  of  the  bladder  above  the  pubes  ; 
(2)  Puncture  of  the  bladder  through  the  rectum ;   (3)  Opening  the 
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membranous  urethra  behind  the  stricture ;  and  (-4)  Wheelhouse's  operation 
(p.  764).  The  latter  is  rarely  done  for  retention,  because,  when  the  stric- 
ture is  let  alone  for  a  few  days,  free  from  straining  and  instrumentation, 
and  the  patient  is  at  perfect  rest,  a  stricture  usually  dilates  so  that  an 
instrument  can  be  passed,  when  less  severe  and  difficult  methods  of 
treatment  can  be  adopted. 

(1)  inspiration  above  the  pubes  is  performed  without  previous 
incision  of  the  skin,  and  with  a  medium-sized  needle,  exactly  in  the 
mid-line  just  above  the  pubes,  so  that  the  bladder  is  punctured  where 
uncovered  by  peritoneum  ;  the  point  should  be  directed  backwards  and 
slightly  downwards  towards  the  sacrum  and  well  into  the  bladder.  Very 
little,  if  any,  aspiration  should  be  used  until  the  needle  is  being  with- 
drawn, when  there  is  danger  of  the  escape  of  putrid  urine  into  the  tissues 
outside  the  bladder.  This  operation  may  be  repeated  once  or  twice  daily, 
suitable  general  treatment  being  employed  meanwhile,  until  the  stricture 
becomes  passable  :  the  puncture  should  be  repeated  before  the  bladder 
becomes  very  much  distended,  for,  though  the  opening  is  usually 
quickly  closed  by  lymph,  it  may  gape  a  little  under  tension.  I  have 
seen  one  or  two  fatal  cases  from  septic  cellulitis  after  aspiration.  • 

(2)  Puncture  through  the  rectum.— First  clear  the  rectum  by 
an  enema  ;  then  place  the  patient  in  lithotomy  position  close  to  the 
edge  of  the  bed  ;  have  the  bladder  steadied  above  pubes  and  pushed 


Fig.  267.— Puncture  of  the  bladder  through  the  rectum.   The  position  of 
the  hands  should  be  reversed. 


down ;  the  surgeon  should  then  introduce  the  left  forefinger  into  the 
anus,  and  pass  a  special  long  curved  trocar  and  cannula  by  its  side,  the 
point  of  the  trocar  being  withdrawn  slightly  within  the  cannula  (Fig.  267) ; 
then  feel  for,  and  make  sure  of,  the  distended  bladder  £  inch  behind  the 
prostate,  and  exactly  in  the  middle  line,  protrude  the  trocar  and  push  it 
with  a  sharp  thrust  into  the  bladder  in  a  direction  towards  the 
umbilicus — leaving  the  cannula  for  four-and-twenty  hours  or  more, 
according  to  the  requirements  of  the  case. 

The  cannula  should  be  tied  in  by  means  of  four  tapes,  of  which  two 
are  carried  in  front  and  two  behind  the  thighs  and  fastened  to  a  waist- 
band, or  a  broad  flange  may  be  fixed  by  stitches  to  the  skin.  The  object 
in  view  in  this  method,  as  in  aspiration  of  the  bladder  above  the  pubes, 
is,  in  addition  to  relieving  the  retention,  to  give  rest  to  the  urethra  ;  it 
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is  therefore  necessary  to  keep  the  cannula  in  the  bladder  until  a  catheter 
can  be  passed  through  the  stricture. 

Emphysema,  peritonitis  from  puncture  of  the  peritoneum,  extravasa- 
tion of  urine,  rjelvic  cellulitis  and  its  dangers,  may  follow;  a  man  at 
University  College  under  C.  Heath  died  of  haemorrhage  from  the  rectum; 
a  fistula  may  remain  if  the  cannula  be  long  retained. 

Opening-  the  membranous  urethra  is  often  spoken  of  as  Cock's 
operation,  having  been  strongly  recommended  by  Cock,  of  Guy's.  It 
suggested  itself  to  and  was  performed  by  Sir  A.  Cooper,  who,  when 
examining  the  perinasum  in  a  case  of  retention,  felt  a  rush  of  urine  into 
the  urethra  as  the  man  strained.  The  patient  is  placed  in  lithotomy 
position,  and  a  finger  point  passed  into  the  rectum  rests  upon  the  apex 
of  the  prostate  and  perhaps  feels  the  distended  urethra ;  a  bistoury 
with  its  back  towards  the  rectum  is  passed  boldly  into  the  perineal 
raphe,  so  as  to  strike  the  urethra  just  above  the  finger,  and  by  a  cut 
upwards  to  make  an  incision  in  it  sufficient  to  allow  a  large  catheter  to 
be  passed  into  the  bladder  and  tied  in  for  some  days. 

When  the  obstruction  is  in  the  prostate,  if  there  are  inflammatory 
symptoms  the  bladder  should  be  emptied  gently  by  catheter  and  the 
treatment  of  prostatitis  carried  out.  In  cases  of  retention  from  hyper- 
trophied  prostate  every  endeavour  should  be  made  to  introduce  an 
instrument,  and  preferably  a  soft  one.  If  very  great  difficulty  is  experi- 
enced the  instrument  must  be  tied  in,  though  it  is  an  irritant ;  if  it  can 
be  introduced,  either  by  short  sharp  pushes  or  on  a  stylet,  Hutchinson's 
red  rubber  catheter  causes  less  irritation  than  any  other.  The  operation 
of  '  tunnelling '  the  prostate,  i.e.  guided  by  a  finger  in  the  rectum,  forcing 
a  catheter  through  the  gland  into  the  bladder,  should  never  be  done.  If 
no  catheter  can  be  passed  we  have  the  choice  between  :  puncture  above 
the  pubes,  puncture  per  rectum  (when  the  prostate  is  not  so  large  but 
that  its  hinder  border  can  be  plainly  felt),  puncture  through  the  perinasum 
(p.  773),  and  opening  the  membranous  urethra  from  the  perinasum,  after 
which  the  finger  may  be  passed  into  the  bladder  and  an  attempt  made 
to  remove  the  cause  of  the  obstruction.  Puncture  per  rectum  has  the 
special  danger  of  wound  of  the  peritoneum,  which  may  naturally  come 
down  to  the  prostate,  and  is  more  likely  to  do  so  when  the  gland  is  enlarged. 

Injuries  and  Diseases  of  the  Bladder. 

Wounds  of  the  bladder  are  generally  punctured  or  gunshot,  and 
the  latter  especially  may  be  complicated  by  the  presence  of  a  foreign 
body,  bullet,  bone,  or  piece  of  cloth.  With  regard  to  their  mortality 
everything  depends  upon  whether  the  peritoneum  is  injured,  and  whether 
the  wound  is  such  that  free  escape  of  urine  is  permitted  from  the  bladder 
through  the  skin  opening ;  for  shock  and  haemorrhage  are  not  usually 
fatal,  and  the  chief  dangers  are  peritonitis,  extravasation  of  urine,  septic 
pelvic  cellulitis,  and  septic  disease  of  various  kinds.  Cases  of  uninter- 
rupted recovery  from  bullet  wounds  traversing  the  pelvis  and  bladder 
from  side  to  side,  or  from  lance  or  sword  thrusts  from  above  the  pubes 
out  through  the  perinasum,  have  been  not  rarely  recorded.  The  dia- 
gnosis hinges  upon  the  position  of  the  wound  or  wounds,  and  upon  the 
escape  of  urine  from  them. 

Treatment.— Examine  the  bladder  carefully  by  sound  and  finger, 
if  possible,  for  a  foreign  body,  and  remove  it  if  found.  If  the  peritoneum 
is  wounded  three  courses  are  open :  (1)  Should  it  happen  that  there  is 
a  wound  of  the  base  of  the  bladder,  a  tube  may  be  inserted  here  and 
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effectual  drainage  thus  established  ;  (2)  the  membranous  urethra  may  be 
opened,  a  tube  inserted,  and  the  patient  raised  almost  to  a  sitting  posture ; 
or  (3)  we  may  open  the  abdomen,  swab  out  the  peritoneum,  and  suture 
the  opening — an  operation  of  great  difficulty  when  the  wound  is  low 
down  on  the  back  of  the  bladder,  the  unstretched  abdominal  muscles 
permitting  very  imperfect  access  to  the  part.  The  first  course  will  rarely 
be  possible,  and  there  is  as  yet  no  sufficient  record  of  cases  to  decide 
between  the  second  and  the  third,  but  the  latter  would  seem  to  be  in- 
dicated specially  when  the  bladder  has  been  wounded  from  the  peri- 
toneal surface,  when  there  is  a  foreign  body  in  the  peritoneum,  when 
peritonitis  is  present,  or  when  it  is  probable  that  intestine  also  has  been 
injured.  Enlargement  of  the  superficial  opening  will  often  render 
danger  of  extravasation  less.  When  there  is  a  wound  of  the  rectovesical 
septum,  it  should  be  carefully  sewn  up,  the  sphincter  having  been  fully 
dilated  or  even  divided  backwards,  the  bladder  drained  by  a  rubber 
catheter  and  long  tube,  and  the  patient  kept  prone  with  the  pelvis  raised. 
To  prevent  decomposition  of  urine  the  administration  of  large  doses  of 
salicylic  acid  has  been  strongly  recommended.  Once  the  wounds  begin 
to  granulate  the  main  danger  will  be  over. 

Rupture  of  the  bladder  is  a  much  more  common  accident  than 
wound.  It  can  occur  only  when  the  bladder  is  distended,  and  is  some- 
times due  to  incredibly  slight  violence,  even  a  strong  contraction  of  the 
abdominal  muscles  having  produced  it ;  but  the  most  common  cause  is 
probably  a  blow  or  fall  in  a  drunken  scuffle.  Laceration  of  the  bladder 
may  occur,  even  though  the  viscus  be  not  distended,  from  fractured 
pelvis.  The  rupture  may  be  either  upon  the  peritoneal  or  non-peritoneal 
surface  ;  the  latter  are  the  less  serious,  peritonitis  being  the  danger  in  • 
the  first,  extravasation  and  cellulitis,  which  may  be  relieved  by  early  and 
free  incisions,  in  the  second.  The  symptoms  are  retention  of  urine,  with 
increasing  pain  in  the  hypogastrium,  where  dulness  may  become  evident ; 
there  is  no  escape  of  blood  from  the  urethra,  and  a  catheter  passes  easily 
into  the  bladder,  which  is  empty  or  contains  only  a  little  bloody  urine. 
Movement  of  the  catheter  about  in  the  bladder  has  sometimes  caused  its 
point  to  slip  through  the  abnormal  opening  and  draw  off  more  or  less 
bloody  fluid  from  the  peritoneum.  A  history  or  evidence  of  injury  to- 
the  hypogastrium,  and  negativing  injury  to  either  kidney,  where  it  can 
be  obtained  (in  drunken  cases,  buffer  accidents,  and  the  like,  it  usually 
can  not),  is  in  favour  of  rupture  of  the  bladder.  Occasionally  a  patient 
with  a  hole  through  the  peritoneal  surface  of  his  bladder  passes  urine 
with  some  force,  and  it  must  be  admittted  that  the  diagnosis  is  often 
very  difficult. 

Treatment. — Rupture  through  the  non-peritoneal  surface  will  pro- 
bably not  be  recognised  until  cellulitis  arises  and  demands  free  incision. 
Tears  of  the  peritoneal  surface  were  formerly  treated  by  drainage  with  a  • 
catheter,  which  proved  exceedingly  unsatisfactory.  Cystotomy  and 
drainage  was  introduced  by  Mason,  and  has  so  far  yielded  results  de- 
cidedly better  than  those  of  laparotomy  and  suture  of  the  bladder  wound, 
which  has  been  performed  by  C.  Heath,  Willett,  and  others.  But  it  is 
too  soon  to  decide  upon  the  relative  merits  of  these  methods. 

Poreign  bodies  are  not  uncommonly  introduced  into  the  urethra 
both  by  men  and  women,  and  slipping  from  the  fingers  find  their  way 
into  the  bladder:  hair-pins,  straws,  pencil  and  penholders,  bits  of  pipe- 
stem,  and  various  things  used  as  bougies ;  bits  of  instruments  may 
break  off  in  the  bladder,  or  foreign  bodies  may  be  introduced  through  a 
wound  and  remain  undetected  till  the  wound  heals.  They  excite  cystitis, 
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and  in  a  very  short  time  become  the  nucleus  of  a  calculus,  usually 
phosphatic  ;  rarely,  they  pierce  the  bladder  and  cause  peritonitis  or  a 
circumscribed  abscess.  They  should  be  extracted  as  soon  as  possible, 
and  there  will  rarely  be  much  difficulty  in  the  female  ;  a  pair  of  dressing- 
forceps,  guided  by  a  finger  in  the  vagina,  being  the  handiest  instrument, 
and  the  urethra  being  dilated  if  necessary.  In  the  male  a  small  lithotrite 
is  the  best  weapon,  a  long  body  being  caught  by  one  end  ;  extraction  by 
such  means  failing  median  cystotomy  must  be  done. 

Irritable  bladder. — Many  cases  described  under  this  title  are  cases 
of  gout  or  of  simple  cystitis.  Simple  irritability — that  is,  a  frequent 
inclination  to  pass  the  urine,  with  or  without  spasm,  but  without  inflam- 
mation or  organic  disease — may  be  caused  (1)  by  an  irritating  state  o£ 
the  urine — its  qualities  should  be  carefully  ascertained  and  anything 
abnormal  treated  ;  (2)  by  mere  nervousness,  not  uncommon  in  elderly 
people,  or  mental  agitation  ;  (3)  by  irritation  of  the  rectum,  womb,  or 
other  adjacent  organs  ;  in  children  by  the  irritation  of  ascarides  in  the 
rectum  or  of  preputial  secretion  retained  under  a  tight  foreskin ;  (4)  by 
exposure  to  cold.  The  surgeon  should  examine  for  these  causes,  and 
also  make  an  examination  of  the  entire  urinary  tract,  for  there  is  no 
disease  of  the  urinary  organs  which  may  not  be  accompanied  by  irrita- 
bility of  the  bladder.  Anodyne  medicines,  such  as  belladonna  (F.  268)r 
may  be  of  use  in  nervous  cases.  In  cases  with  alkaline  urine,  salicylic 
or  benzoic  acid  (grs.  x.)  is  useful.  In  piles  or  ascarides  remove  the  cause. 
Iron  tonics  and  tincture  of  nux  vomica  are  often  indicated.  (F.  2,  4,  18, 
21,  33,  &c.) 

Incontinence  of  urine  {enuresis). — Involuntary  flow  of  urine  is 
common  in  delicate  children,  especially  during  the  night.  The  surgeon 
is  consulted  on  account  of  its  continuing  to  an  age  at  which  such  an 
infirmity  becomes  troublesome  and  degrading.  Any  such  case  should 
be  carefully  studied  and  inquired  into.  (1)  See  whether  the  urine  is 
irritating  in  quality  or  excessive  in  quantity.  It  will  often  be  found  that 
the  malady  is  aggravated  when  the  bowels  are  confined,  the  diet  un- 
wholesome, saccharine  drinks  used  too  freely,  much  drink  taken  in  the 
evening,  or  when  there  has  been  too  much  fatigue ;  all  which  circum- 
stances must  be  avoided.  (2)  In  males  a  long  foreskin  sometimes  seems 
to  be  the  irritant  or  to  conceal  it ;  circumcision  often  cures.  Any  kind  of 
irritation  may  keep  up  the  trouble,  e.g.  worms.  (3)  The  habit  must  be 
attacked ;  the  patient  should  be  awakened  at  a  cei  tain  hour  so  that  he 
may  void  his  urine  of  his  own  accord,  but  on  no  account  should  a  child 
be  punished  for  a  disease  over  which  he  has  no  control ;  children  under 
such  circumstances  sometimes  do  themselves  much  injury  by  tying 
string  round  the  penis  to  prevent  involuntary  escape  of  urine.  The  dis- 
charge not  infrequently  occurs  when  the  patient  is  lying  upon  his  back 
asleep.  By  turning  him  on  the  side  or  face,  or  applying  blisters  over 
the  sacrum,  this  may  be  avoided.  The  best  medicinal  treatment  for 
children  is  tr.  belladonnas,  v\  x.-xx.,  thrice  daily.  Cod-liver  oil,  tonics, 
and  especially  nux  vomica,  may  be  of  much  service.  In  males,  sealing 
the  orifice  of  the  foreskin  with  collodion  has  been  recommended  to  keep 
the  bladder  full  for  a  few  consecutive  nights ;  if  the  habit  of  emptying 
itself  at  a  certain  degree  of  fulness  can  be  broken,  permanent  cure  is 
likely  to  result.  Less  commonly  the  urine  dribbles  away  both  night  and 
day,  a  condition  which  small  doses  of  strychnia  often  cures. 

Incontinence  and  dribbling  of  urine  from  overfloiv  deserves  special 
mention,  it  has  so  often  led  to  error.  Patients  say  they  are  making 
water  '  too  freely,'  and  believe  that  they  empty  their  bladders  perfectly ; 
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but  these  symptoms  should  always  cause  the  surgeon  to  examine  the 
hypogastrium,  which,  in  the  majority  of  cases,  will  be  occupied  by  a 
bladder  distended  behind  some  obstruction  or  atonied.  For  treatment 
see  '  Retention.' 

Atony  and  paralysis  of  the  bladder  are  two  totally  different 
conditions,  which  are  frequently  confused.  The  former  term  implies 
that  the  muscle  of  the  bladder  wall  is  unable  to  contract  under  the 
normal  stimulus,  the  latter  that  this  stimulus  is  wanting,  owing  to  some 
abnormality  in  its  nerve-supply,  which  may  come  on  quite  suddenly 
from  injury  to  the  central  nervous  system,  before  it  is  possible  for  any 
weakness  of  the  muscular  substance  to  be  produced.  Atony  usually 
results  from  long  distension  of  the  bladder,  from  prostatic  disease  or 
stricture,  and  is  met  with  particularly  in  old  age,  when  the  ability  of  the 
bladder  muscle  to  hypertrophy  and  overcome  an  obstacle  is  diminished. 
In  a  young  subject  stricture  usually  leads  to  hypertrophy.  Dilatation  of 
the  bladder  begins,  when  the  obstruction  becomes  so  great,  that  the 
hypertrophy  of  the  muscular  wall  possible  in  the  particular  patient  fails 
to  overcome  it.  Atony  sometimes  occurs  acutely,  as  the  result  of  a  pro- 
longed forced  retention  of  urine ;  it  may  occur  also  after  the  operation 
of  lithotrity,  and  from  irritation  and  inflammation  of  the  bladder  set  up 
by  retained  fragments  of  stone  ;  and  it  is  often  met  with  in  acute  specific 
fevers  of  a  low  type,  such  as  typhus.  Paralysis  of  the  bladder  results 
from  disease  or  injury  of  the  spinal  cord,  which  interferes  with  the 
centres  controlling  micturition  ;  perhaps  inhibition  of  the  action  of  the 
bladder,  which  often  follows  operations  in  the  rectum  and  injuries  of 
the  lower  extremities,  should  be  placed  here.  Its  symptoms  are  either 
retention,  the  patient  not  passing  water  at  all,  or  overflow,  the  water- 
dribbling  away  when  over-distension  of  the  bladder  overcomes  the 
elastic  contractility  of  its  neck.  Differences  between  retention  from 
either  of  the  above  causes  and  that  due  to  obstruction  are— that  the 
former  comes  on  suddenly,  and  is  accompanied  by  other  paralyses  ;  there 
is  no  obstacle  to  the  introduction  of  a  catheter,  and  the  urine  flows 
through  a  catheter  in  an  intermittent  stream,  keeping  time  with  the 
respiratory  movements,  instead  of  in  the  continuous  and  forcible  stream 
which  issues  from  a  healthy  or  hypertrophied  bladder  behind  an 
obstruction. 

Treatment  of  atony  consists  in  affording  rest  to  the  bladder,  by 
drawing  off  the  urine  as  often  as  required ;  the  tincture  of  perchloride 
of  iron,  strychnia,  and  faradisation  of  the  bladder,  may  be  of  use.  In 
paralysis  of  the  bladder  the  only  local  treatment  possible  is  to  prevent 
the  decomposition  of  the  urine,  which  is  so  liable  to  occur,  by  regularly 
emptying  and  washing  out  the  bladder  with  an  antiseptic  solution. 

Retention  has  been  made  the  subject  of  a  special  section  (p.  774). 

Acute  inflammation  of  the  bladder  (cystitis)  may  be  due  to 
gonorrhoea,  its  commonest  cause  in  young  adults ;  to  stricture,  enlarged 
prostate,  stone,  atony,  or  paralysis,  and  rough  instrumentation,  especially 
the  performance  of  lithotrity,  followed  by  imperfect  removal  of  frag- 
ments ;  but  in  all  these  latter  cases,  it  is  more  than  probable  that  the 
only  or  chief  cause  of  inflammation  is  the  presence  in  the  urine  (espe- 
cially residual)  of  septic  organisms,  often  carried  in  by  instruments,  but 
the  mode  of  entry  of  which  is  not  always  clear.  Cantharides,  even 
from  a  blister,  turpentine,  and  some  other  drugs  cause  severe  but  short- 
lived cystitis  ;  rarely  no  explanation  of  cystitis,  other  than  cold  and  wet, 
or  gout,  can  be  found.  An  acutely  inflamed  bladder,  when  seen  post 
mortem,  contains  turbid  or  blood-stained  urine ;  the  wall  is  thick,  chiefly 
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from  swelling  of  the  mucosa,  which  is  of  deep  purple  colour,  with 
ecchymoses,  and  perhaps  small  ulcers  and  patches  of  fibrinous  membrane 
here  and  there ;  in  the  hollows  between  the  rugae  these  changes  are 
much  less  marked  than  on  their  summits.  The  symptoms,  in  the  most 
acute  and  often  fatal  cases,  are  high  fever  with  rigors,  extreme  vesical 
irritability,  hypogastric  tenderness,  and  pain,  which  latter  spreads  also 
to  the  perinaeum,  rectum,  and  groins  ;  the  urine  is  bloody.  In  the  more 
usual  form  micturition  is  very  frequent,  preceded  by  suprapubic  pain, 
accompanied  by  straining  and  scalding,  followed  by  temporary  relief; 
there  is  aching  in  the  perinaeum ;  the  urine  is  cloudy  from  excess  of 
mucus  and  leucocytes ;  there  is  some  fever,  and  general  disturbance. 

Treatment. — Remove  any  irritant.  In  the  gentlest  manner  possible 
wash  out  the  bladder  with  boracic  lotion,  boroglyceride,  Condy's  fluid,  or 
some  mild  antiseptic,  and  follow  this  up  with  an  ounce  of  mucilage 
containing  5  grains  of  iodoform — to  be  left  in  ;  foment  the  hypogastrium,. 
give  hot  baths  regularly,  relieve  pain  and  strangury  by  morphia,  regulate 
the  bowels,  and  render  the  urine  but  faintly  acid,  or  even  alkaline,  with 
liq.  potassae  given  in  barley  water,  or  other  diluent,  which  should  be 
drunk  freely.    If  the  urine  is  septic,  give  salicylic  or  benzoic  acid. 

Chronic  inflammation  of  the  bladder  is  very  frequent,  as  a 
sequel  of  acute  catarrh,  or  as  a  primary  affection ;  it  almost  always 
appears,  sooner  or  later,  in  stricture,  enlarged  prostate,  stone,  atony,  and 
paralysis,  and  frequently  with  sepsis  of  the  urine. 

The  post-mortem  appearances  are :  slate-grey  pigmentation  of  the 
mucosa,  especially  the  summits  of  the  rugae,  together  with  more  or  less 
purple  injection ;  ulceration  is  frequent,  the  mucosa  being  sometimes 
clearly  dissected  from  the  muscularis  over  large  areae.  The  surface  is 
often  covered  by  a  fibrinous  layer  infiltrated  with  calcareous  salts.  The 
inflammation  per  se  tends  to  thicken  the  bladder  wall,  and  to  render  it 
fibroid;  but  it  may  be  thinned  or  greatly  hypertrophied  from  other 
causes,  and  in  the  latter  case  it  is  often  sacculated,  i.e.  pouches  of 
mucous  membrane  have  been  driven  by  the  force  of  contraction  between 
the  prominent  fasciculi  of  the  muscular  coat.  These  saccules  may  be 
numerous  and  of  large  size ;  they  do  not  empty  themselves,  but  remain 
full  of  putrid  urine,  containing  so  much  shed  epithelium  that  it  some- 
times looks  like  pus,  and  phosphatic  stones  not  uncommonly  form  in 
them.  These  reservoirs  of  foul  urine  often  effectually  frustrate  our  best 
endeavours  to  render  a  bladder  aseptic,  and  they  r^ay  lead  to  localised 
or  even  general  peritonitis.    Kidney  complications  generally  prove  fatal. 

In  cases  of  tubercular  disease  of  the  kidney  or  prostate,  the  bladder 
may  be  similarly  affected,  with  symptoms  of  chronic  cystitis. 

Symptoms. — The  same  as  in  the  acute  form,  but  less  severe,  there 
being  no  fever  or  general  disturbance,  except  that  induced  by  broken 
rest ;  pain  and  frequency  of  micturition  may  be  extreme ;  the  urine  is 
to  some  extent  characteristic.  In  the  early  stages  there  is  but  little 
mucus,  and  the  urine  may  be  acid ;  but  as  the  disease  advances,  the 
urine  is  voided  of  a  brownish  hue,  of  a  most  offensive  ammoniacal  odour, 
loaded  with  muco-pus,  occasionally  tinged  with  blood,  sometimes  yel- 
lowish and  puriform — but  more  generally  greyish,  streaked  with  white, 
alkaline,  and  so  viscid  that  it  sticks  to  the  bottom  of  the  vessel.  This 
mucus  may  occasionally  block  the  urethra,  and  cause  retention,  which 
is  difficult  to  manage,  because  the  mucus  clogs  up  the  eyes  of  the 
catheter.  The  white  streaks  in  the  mucus  are  phosphate  of  lime,  which 
is  apt  to  collect  and  form  a  stone  in  the  bladder. 

Treatment. — If  there  be  a  stricture  enlarged  prostate,  or  stone  in 
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the  bladder,  proper  measures  should  be  taken  for  their  relief  or  removal. 
If  the  symptoms  be  at  all  severe,  the  patient  should  keep  recumbent,  with 
the  pelvis  elevated.  As  a  general  rule,  all  lowering  measures  are  injurious. 
Pain  and  irritation  are  to  be  allayed  by  the  hip-bath,  and  by  morphia. 
The  bowels  should  be  kept  properly  open  by  mild  aperients.  The  diet 
should  be  nourishing,  but  plain— with  weak  spirits-and-water,  or  dry 
wine. 

Of  medicines,  the  most  useful,  according  to  Brodie,  is  pareira  brava. 
Uva  ursi  or  buchu  tea,  in  large  quantities,  Chian  turpentine,  cubebs, 
copaiba,  and  tinct.  ferri  perchlor.  in  small  doses  three  times  a  day,  are 
also  reputed  remedies.  Hyoscyamus  and  salicylic  or  benzoic  acid,  if  the 
urine  be  alkaline,  may  be  added  to  any  of  them.  The  sulphate  of  zinc 
may  also  be  useful.    (F.  4,  18,  336,  et  seq.) 

Injections  into  the  bladder  are  highly  serviceable  in  chronic 
cases,  by  washing  out  the  decomposed  urine  and  mucus.  Injections  of 
a  saturated  solution  of  boracic  acid,  of  boroglyceride  (1  in  20),  of  sul- 
phate of  quinine  (grs.  ij.  to  the  ounce),  or,  when  the  urine  is  very  foul, 
of  Condy's  fluid,  may  be  used  with  advantage ;  very  dilute  nitric  acid 
(^j. — ij.  ad  3iss.  aq.  destil.)  acts  well,  when  the  urine  is  highly 
ammoniacal,  and  the  bladder  coated  with  phosphates.  The  bladder  may 
he  gently  irrigated  by  a  caoutchouc  tube  attached  to  each  orifice  of  a 
double-current  catheter — one  being  dipped  into  a  basin  containing  the 
injection,  the  other  into  a  receiver.  But  it  is  more  effectual  simply  to 
inject  1-2  oz.  very  gently,  allow  it  to  escape,  and  repeat  3  or  4  times 
once  or  twice  a  day.  Some  of  the  injection  may  often  be  left  in  with 
advantage ;  but  for  this  purpose  there  is  none  equal  to  iodoform  (grs.  v. 
ad  xj.)  in  mucilage. 

In  very  obstinate  cases,  usually  of  doubtful  etiology,  relief  may  be ' 
given  by  dilating  the  female  urethra,  or  performing  median  cystotomy 
in  the  male ;  to  this,  swabbing  the  vesical  surface  over  with  a  solution 
(grs.  v.  ad       of  nitrate  of  silver  may  with  advantage  be  added. 

Tumours  of  the  Bladder. 

The  bladder  may  be  the  seat  of  both  simple  and  malignant  growths. 
Of  simple  growths  the  most  common  is  the  villous  tumour  or  papil- 
loma, which  consists  of  numerous  simple  or  branched  processes  spring- 
ing from  the  submucous  connective  tissue  ;  each  process  is  composed  of 
a  delicate  stroma  of  connective  tissue,  supporting  fine  blood-vessels,  and 
covered  by  two  or  three  layers  of  narrow,  elongated,  epithelial  cells. 
Villous  growths  may  be  single  or  multiple,  small,  or  as  large  as  a  big 
walnut,  sessile  or  pediculated ;  they  have  a  soft  consistence  and  a  reddish 
yellow  appearance ;  if  immersed  in  water,  they  swell,  and  send  out  float- 
ing filaments  resembling  a  sea-anemone ;  the  branches  are  sometimes 
more  than  two  inches  in  length.  Sometimes  the  villi  are  not  nearly  so 
long,  and  are  so  closely  set,  that  the  tumour  is  of  a  much  more  solid 
consistence,  and,  on  microscopical  examination,  the  abundance  of  epi- 
thelium lying  between  the  connective  tissue  of  the  closely-packed  villi 
is  liable  to  make  it  simulate  a  malignant  growth.  In  other  cases,  the 
connective  tissue  groundwork  is  much  increased  in  amount,  and  the 
papillation  of  the  surface  reduced  to  a  minimum ;  such  tumours  should 
be  described  as  fibromata  or  papillary  fibromata.  Mucous  polypi  (i.e. 
soft  fibromata),  closely  resembling  ordinary  nasal  mucous  polypi,  have 
been  met  with  in  the  bladders  of  children ;  they  may  consist  of  a 
number  of  polypoid  tumours  connected  together  like  a  bunch  of  grapes, 
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and  are  often  of  large  size.  Plain  myomata  or  fibromyomata  have  been 
met  with.  Sir  H.  Thompson  ('  Tumours  of  the  Bladder ')  describes  a 
'  transitional  tumour,'  which  he  regards  as  occupying  a  position  midway 
between  fibromata  and  sarcomata.  The  most  common  locality  for  simple 
tumour  of  the  bladder  is  within  the  trigone,  and  the  neighbourhood  of 
the  urinary  orifices  is  their  favourite  site,  though  they  may  spring  from 
the  sides  of  the  bladder. 

Symptoms.— The  earliest  symptom  in  simple  tumours  of  the 
bladder  is  undoubtedly  haemorrhage,  and  for  a  long  time  it  may  be  the 
only  one.  In  some  cases,  especially  after  exercise,  the  blood  is  evenly 
distributed  in  the  urine,  to  which  it  gives  a  uniform  red  colour ;  at  other 
times  the  urine  may  be  free  from  blood  at  the  commencement  of  mictu- 
rition, but  deeply  tinged  with  almost  pure  blood  at  the  end,  when  the 
bladder  contracts  on  the  delicate  villous  growths ;  at  this  period  clots 
are  frequently  passed,  and  may  be  the  cause  of  much  suffering.  Exercise 
often  has  a  marked  effect  in  causing  the  haematuria.  Later  on  micturi- 
tion becomes  painful  and  frequent ;  the  growth  may  interfere  with  the 
escape  of  the  urine  from  the  bladder,  causing  retention  and  dilatation 
of  the  viscus.  The  urine  should  always  be  carefully  and  repeatedly 
examined  for  fragments  of  new  growths,  such  as  minute  tufts  of 
branched  villi,  which  from  time  to  time  become  detached  from  the  main 
growth,  and  Sir  H.  Thompson  recommends  that  the  bladder  should  be 
washed  out  with  warm  boracic,  and  the  washings  examined.  A  catheter 
with  large  eyes  should  always  be  used,  and  anything  contained  in  the 
apertures  should  be  examined,  for  villi  often  float  into  them,  and  are 
torn  off  as  the  catheter  is  withdrawn  with  its  outer  end  closed  by  the 
thumb.  But  little  information  can  usually  be  gained  by  sounding  the 
bladder ;  sometimes,  when  the  growth  is  encrusted  with  phosphates,  it 
may  be  felt,  and  an  encysted  calculus  be  suspected,  or  some  roughness  of 
the  wall,  or  a  feeling  as  though  the  sound  were  moving  through  a  mass  of 
floating  hair,  or  on  a  velvety  surface,  may  be  detected.  Great  care  should 
be  exercised  in  this  method  of  examination,  as  fatal  haemorrhages  have 
followed  the  use  of  catheters  in  such  cases.  Examination  of  the  rectum, 
or  even  bimanual  palpation  under  chloroform,  has  not  been  of  much 
value  in  cases  of  simple  tumour.  If,  however,  with  the  symptoms  above 
described,  no  rational  diagnosis  can  be  made  by  the  more  ordinary 
means  of  diagnosis,  there  can  be  no  doubt  that  the  correct  practice  is  to 
make  a  digital  exploration  of  the  bladder,  as  advocated  by  Sir  H. 
Thompson.  In  past  times  many  patients  were  allowed  to  die  from 
haemorrhage  from  tumours  of  the  bladder,  which  might  easily  have 
been  removed,  if  only  their  presence  had  been  ascertained. 

Treatment  of  simple  vesical  tumour  till  recently  consisted  in 
giving  medicines,  such  as  gallic  acid,  to  restrain  bleeding ;  and  opera- 
tive measures,  though  adopted  by  Warner  as  early  as  1747,  by  Crosse  in 
1834,  and  by  other  surgeons  at  later  dates,  have  been  much  employed 
only  since  their  advocation  by  Sir  H.  Thompson  in  1882.  His  operation 
consists  in  opening,  upon  a  staff,  the  membranous  urethra  through  the 
mid-line  of  the  perinaeum,  passing  the  finger  into  the  bladder,  examining 
its  surface  thoroughly  whilst  pressure  above  the  pubes  brings  it  within 
reach,  detecting  the  tumour  and  removing  it  by  properly  constructed 
forceps,  or  the  ecraseur,  or  scraping  it  away  with  a  sharp  spoon.  If 
severe  haemorrhage  occur,  it  may  be  checked  by  injecting  into  the 
bladder  cold  water,  or  a  dilute  solution  of  perchloride  of  iron.  An 
indiarubber  tube  should  be  retained  in  the  bladder  till  all  haemorrhage 
ceases,  and  then  removed. 
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In  the  removal  of  simple  tumours  from  the  female  bladder,  the 
urethra  should  be  rapidly  dilated,  and  the  growth  removed  as  in  the 
male. 

In  some  cases,  after  exploration  of  the  male  bladder  from  the  peri- 
naeum,  it  may  appear  necessary  for  the  removal  of  the  tumour  to  have 
a  larger  opening  into  the  bladder  in  the  suprapubic  region,  but  then  the 
perineal  opening  is  of  much  service  as  a  means  of  draining  the  bladder. 

There  is  doubtless  danger  of  tearing  through  the  bladder  in  removing 
growths  with  toothed  forceps  through  the  perinaeum,  and  also  of  missing 
small  portions  or  multiple  growths,  causing  some  surgeons  to  prefer 
suprapubic  cystotomy  ;  it  is  a  question  which  results — as  regards  mor- 
tality and  recurrence — must  decide.  Kecurrence  has  been  very  frequent, 
and  the  mortality  high  after  the  perineal  operation. 

Malignant  disease  of  the  bladder  is  most  commonly  squamous 
epithelioma,  but  both  scirrhus  and  sarcoma  have  been  met  with; 
primary  sarcomata  do  not  seem  to  be  very  rare.  These  growths  may 
spring  from  any  part  and  often  occupy  the  anterior  and  posterior  walls. 
The  bladder  may  be  infiltrated  by  malignant  growths  which  have 
spread  to  it  from  the  rectum  or  uterus.  The  ordinary  symptoms  are 
frequent  desire  to  make  water,  uneasiness  in  the  region  of  the  bladder,, 
aggravated  after  micturition,  and  extending  to  the  glans  penis,  peri- 
naeum, rectum,  and  groins.  The  urine  is  usually  turbid,  and  very 
frequently  mixed  with  blood.  Sir  H.  Thompson  lays  much  stress  on  the 
diagnostic  importance  of  pain  and  increased  frequency  of  micturition 
preceding  haemorrhage  in  malignant  disease  of  the  bladder,  whilst  in 
simple  tumours  haemorrhage  is  always  the  first  symptom,  and  may  occur 
at  intervals  for  as  long  a  time  as  seven  years,  in  some  cases,  before  any 
other  symptom  occurs.  As  a  rule,  the  examination  of  the  urinary 
deposit  does  not  give  much  information  ;  epithelial  cells  of  many  shapes 
may  be  met  with  in  other  diseases  besides  epithelioma ;  in  one  case, 
under  the  care  of  Mr.  Berkeley  Hill  at  University  College  Hospital,  I 
detected  in  the  urine  bits  of  tissue,  showing  the  nested  arrangement  of 
epithelium  characteristic  of  epithelioma  ;  an  observation  of  this  nature 
of  course  renders  the  diagnosis  of  epithelioma  a  certainty. 

The  treatment  is  mainly  palliative,  and  directed  towards  relieving 
pain,  cystitis,  and  haemorrhage ;  internal  remedies  have  little  or  no 
effect  on  bleeding  from  the  bladder,  but  styptic  injections,  gently 
syringed  into  the  bladder  through  a  soft  catheter,  are  of  much  service ; 
Sir  H.  Thompson  has  employed  an  injection  of  from  -rnxx.-lx.  ofs' 
the  tincture  of  perchloride  of  iron  in  4  ounces  of  water ;  if  this  is 
effectual,  of  course  a  stronger  solution  will  be  unnecessary,  but  White- 
head has  used  an  injection  of  1  part  of  the  solution  of  perchloride  of 
iron  to  4  of  water,  with  the  very  best  results.   The  question  of  operation 
in  cases  of  malignant  disease  of  the  bladder,  is  debatable;  Sir  H. 
Thompson  recommends  that  if  the  tumour  be  recognised  as  malignant, 
and  have  a  broad  base,  no  attempts  should  be  made  to  remove  it ;  oral 
the  other  hand,  partial  removal  has  been  performed  with  much  relief  to  j 
the  patient,  though  as  a  means  of  permanent  cure  it  will  of  course  bel 
unsuccessful.    The  tendency  to  bleeding  is  far  greater  from  the  super-  j 
ficial  ulcerated  surface  than  from  the  base ;  and  if  only  a  portion  of  the 
growth  be  removed,  and  the  base  from  which  it  springs  be  left,  haemor 
rhage  will  be  diminished.    This  result  was  unquestionably  shown  ill 
three  cases  operated  upon  by  Whitehead  of  Manchester  (Whitehead  an< 
Pollard  '  On  Tumours  of  the  Bladder  ').    Drainage  has  a  like  effect. 
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Stone  in  the  Bladder. 

One  half  of  all  cases  of  stone  occur  in  children  under  13,  but  in 
proportion  to  the  number  of  people  living  at  various  ages,  stone  is  most 
common  between  55  and  75.  The  children  who  suffer  are  almost  all 
the  children  of  the  poor,  whilst  the  adults  are  largely  drawn  from  the 
well-to-do  classes  (Thompson).  Women  are  affected  much  less  frequently 
(1  in  20,  Norwich  statistics)  than  men,  in  whom  the  passage  of  a  cal- 
culus from  the  bladder  is  more  difficult,  and  gout,  to  which  the  uric 
acid  stone  is  distinctly  related,  is  much  more  frequent.  Like  gout,  the 
tendency  to  uric  acid  calculus  and  gravel  is  strongly  hereditary.  Beyond 
this  we  know  very  little  of  the  etiology  of  stone ;  it  is  certain  however 
that  it  is  very  much  commoner  in  some  parts  than  in  others  (in  England 
it  is  much  more  frequent  in  Norfolk  than  elsewhere),  and  the  proportion 
between  uric  acid  and  oxalate  stones  varies  in  different  places.  There 
are  14  species  of  calculi,  but  many  are  very  rare.  Practically,  uric  acid 
and  uratic  stones  form  three-fifths  of  all,  phosphatic  nearly  two-fifths, 
and  oxalate  of  lime  about  3  per  cent.  (Thompson).  All  uric  acid  and 
oxalate  stones  form  in  the  kidney,  phosphatic  generally  in  the  bladder 
and  from  alkaline  urine.  A  little  blood  clot,  or  mucus,  or  some  foreign 
body,  often  serves  as  the  nucleus  upon  which  the  calculous  material  in 
excess  in  the  urine  is  deposited.  In  the  great  majority  of  cases  renal 
calculi  of  uric  acid  or  oxalate  pass  down  the  ureter,  with  or  without 
symptoms,  and  also  escape  from  the  bladder,  but  they  may  remain  and 
grow  in  either  viscus. 

The  various  kinds  of  stone.— Uric  acid  stones  are  generally  oval, 
flattened,  fawn  or  mahogany  coloured,  and,  on  section,  exhibit  concentric 
laminaa.  Tests. — This  stone  may  be  dissolved  by  boiling  in  liquor 
potasses ;  it  burns  away  almost  entirely  before  the  blowpipe  with  an 
odour  of  burnt  horn  ;  and  if  digested  in  a  small  quantity  of  nitric  acid, 
and  evaporated  at  a  very  gentle  heat,  it  leaves  a  residue,  which,  when 
cold,  becomes  purple  (murexide)  if  exposed  to  the  vapour  of  ammonia. 

Mixed  urates — ammonia,  potash,  and  soda — rarely  form  the  whole  of 
a  calculus,  because  they  are  tolerably  soluble  in  warm  urine.  Tests. — 
They  are  known  by  the  same  tests  as  the  preceding,  and  evolving  am- 
monia when  treated  by  liq.  potassse. 

Phosphate  of  lime  (or  bone-earth)  stones  are  rare.  They  are  pale 
brown,  friable,  and  laminated.  Tests. — Soluble  in  nitric  or  hydrochloric 
acids,  and  precipitated  by  liq.  ammonias ;  quite  infusible. 

Triple  phosphate  (of  ammonia  and  magnesia)  forms  white  or  pale 
grey  stones,  composed  of  small  brilliant  crystals  ;  they  are  very  friable. 
Tests. — Evolves  ammonia  when  treated  with  liq.  potassse  ;  is  soluble  in 
acetic  or  hydrochloric  acid  ;  precipitated  again  by  ammonia  in  form  of 
crystals  of  basic  phosphate  ;  fusible  under  the  blowpipe. 

The  fusible  calculus  is  formed  of  the  phosphate  of  lime  and  triple 
phosphate  mixed.  It  forms  a  white  friable  mass,  like  mortar,  and  is  very 
fusible,  its  fusibility  varying  with  the  amount  of  triple  phosphate. 

The  mulberry  stone  is  composed  of  oxalate  of  lime.  It  is  dark  red  or 
brown,  rough,  tuberculated,  and  exceedingly  hard.  Tests. — Not  dissolved 
by  boiling  in  potash  ;  soluble  in  nitric  acid ;  if  exposed  to  the  blowpipe 
the  acid  is  burned  off  and  quicklime  is  left,  which,  if  moistened,  reddens 
turmeric-paper. 

Besides  the  above,  stones  are  sometimes  composed  of  cystine,  a 
peculiar  animal  substance,  containing  much  sulphur,  soluble  both  in 
alkalies  and  dilute  mineral  acids,  but  not  in  acetic  acid ;  precipitable  in 
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peculiar  six-sicled  crystals  by  acetic  acid  from  its  solution  in  ammonia 
(Fig.  251,  3) ;  they  may  be  formed  also  of  carbonate  of  lime,  of  the  fibrine 
of  the  blood,  and  of  xanthic  or  uric  oxide,  a  peculiar  animal  matter 
allied  to  uric  acid.  The  urate  of  soda,  the  urate  and  carbonate  of  mag- 
nesia, and  silica,  are  also  rare  ingredients  in  calculi. 

Alternating  calculi. — Sometimes  stones  are  composed  of  alternate 
layers  of  uric  acid  and  oxalate  of  lime  ;  and  very  commonly  the  outer 
layers  of  a  stone  are  phosphatic,  the  nucleus  uric  or  oxalate  of  lime. 
This  occurs  when  cystitis  is  set  up,  and  the  urine  becomes  ammoniacal; 
but  uric  acid  and  oxalate  never  succeed  the  phosphates. 

Diagnosis. — History.  In  a  large  number  of  adult  cases  there  will 
be  a  history  of  stone,  gravel,  or  gout  in  the  family,  and  a  personal 
history  of  long-continued  uratic  deposit  from  the  urine,  and  often  of  uric 
acid.    Eenal  colic  may  have  occurred  once  or  oftener. 

Symptoms.— (1)  Irritability  of  the  bladder,  with  frequent  irresistible 
desire  to  make  water,  especially  during  the  day  when  moving  about ; 
sudden  stoppage  of  the  stream  of  water  during  micturition,  from  the 
stone  falling  upon  the  orifice  of  the  urethra,  the  stream  probably  flowing 
again  if  the  patient  throws  himself  on  his  hands  and  knees,  is  a  very 
rare  symptom.  (2)  Sharp,  cutting  pain  in  the  glans  penis  felt  after 
micturition,  when  the  bladder  contracts  on  to  the  stone  and  drives  this 
against  the  trigone  and  prostate,  the  most  sensitive  parts.  It  is  usually 
felt  for  some  minutes.  If  the  patient  be  a  child  he  will  pass  water  as 
seldom  as  possible,  often  cries  after  micturition,  and  is  always  attempting 
to  alleviate  the  pain  by  pulling  at  the  prepuce,  which  becomes  extremely 
long.  This  pain  may  be  absent ;  or  extremely  severe,  when  it  is  often  ac- 
companied by  much  aching  in  the  perinasum  and  frequently  also  by  the 
suprapubic  pain  before,  and  the  straining  during  and  after,  micturition 
of  cystitis.  The  straining  is  so  severe  that  prolapsus  ani  not  uncom- 
monly  results  in  children.  (3)  Blood  is  usually  passed  at  times,  especially 
in  adults ;  it  appears  at  the  end  of  micturition  and  in  small  quantity,  as 
a  rule,  but  may  be  present  in  large  amount  and  frequently,  or  be  entirely 
absent.  (4)  In  uric  or  oxalic  stones  the  urine  is  usually  somewhat 
clouded  by  mucus  or  muco-pus,  sometimes  streaked  with  blood.  Of 
course,  when  cystitis  is  present  the  urine  is  characteristic  of  that  state. 
All  the  symptoms  are  greatly  aggravated  by  movement ;  on  the  other 
hand  they  are  much  modified  by  fixation  of  the  stone  in  a  sacculus,  and 
seem  to  have  been  astonishingly  slight  in  cases  of  calculi  so  large  as 
almost  to  fill  the  bladder.  They  are  usually  more  severe  with  a  rough 
(oxalic)  than  with  a  smooth  stone.  In  some  cases,  without  obvious 
reason,  the  symptoms  may  be  very  slight  for  years,  perhaps  only  a  little 
pain,  frequency,  and  blood  after  jolting  ;  but  sooner  or  later,  cystitis  with 
alkaline  urine  is  induced,  secondary  changes  in  ureters  and  kidneys  (p. 
751)  occur,  and  at  last,  after  much  suffering,  the  patient  sinks. 

Physical  examination :  sounding. — None  of  the  above  symptoms  can 
be  depended  on  alone  or  in  combination.  The  presence  of  the  stone 
must  be  made  evident  to  the  ear  and  fingers,  and  the  instrument  em- 
ployed for  this  purpose  is  a  sound  (Fig.  268),  the  shaft  of  which  is  not 
large  enough  to  distend  the  urethra,  that  it  may  move  easily  in  the 
urethra ;  the  surgeon  should  possess  several,  of  various  lengths,  sizes, 
and  curves. 

The  sound  should,  when  possible,  be  introduced  when  the  urinary 
organs  are  comparatively  free  from  irritation,  and  the  health  from  dis- 
turbance. The  patient  should  lie  on  his  back  with  the  pelvis  raised  3 
inches  on  a  pillow,  and  the  bladder  containing  a  few  ounces.    To  insure 
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perfect  quietness,  and  to  prevent  pain,  chloroform  may  be  used  ;  and  if 
the  bladder  be  empty  and  the  stone  is  not  found  at  the  neck,  a  little 
tepid  boracic  lotion  may  be  injected.  The  sound  should  first  be  pushed 
as  far  as  possible  along  the  base  of  the  bladder  and  withdrawn  to  the 
neck,  so  as  to  examine  the  base  on  the  right  of  the  midline ;  the  upright 
beak  is  rotated  through  90°  in  either  direction  and  then  back  to  the 
vertical  between  each  withdrawal  of  J-i  inch  ;  the  left  base  is  then 
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Fig.  268. — Sir  H.  Thompson's  improved  sound  :  the  handle  is  cylindrical 
and  grooved ;  and  the  shaft  is  hollow,  to  allow  withdrawal  of  urine, 
and  graduated,  with  an  indicating  slide4  for  measurement  of  a  stone. 


■similarly  examined,  and  in  the  great  majority  of  cases  of  stone  the  cal- 
culus will  be  struck  in  this  part  of  the  examination  ;  if  not,  the  beak  is 
turned  down  and  the  region  behind  the  prostate  explored,  as  a  calculus 
may  lodge  in  a  fossa  here  when  the  prostate  is  enlarged  ;  lastly,  the 
posterior  surface  and  postpubic  region  must  be  examined  for  a  more  or 
less  completely  encysted  stone.  A  finger  in  recto  may  be  an  aid,  and 
with  a  hand  above  the  pubes  is  sometimes  the  best  means  of  detecting, 
and  always  of  estimating,  the  size  of  a  very  large  stone  ;  in  children 
also  this  method  may  be  practised.  If  the  patient  change  his  position 
a  little,  sit  up  or  walk  about  a  bit,  a  stone  may  come  within  reach  of  the 
sound  :  varying  the  quantity  of  fluid  in  the  bladder  may  act  well,  the 
stone  may  strike  the  sound  as  the  bladder  is  emptied. 

When  a  stone  is  found  it  may  be  measured  roughly  by  tapping  along 
the  bladder  till  the  far  end  of  the  stone  is  reached,  pushing  down  the 
indicator  to  the  meatus,  and  then  tapping  over  the  stone  till  it  is  lost, 
the  penis  being  fixed  ;  or  a  small  measuring  lithotrite  may  be  passed, 
and  the  stone  grasped  in  several  diameters.  Whilst  sounding  we  can 
estimate  also  the  weight  of  the  stone,  and  whether  it  is  fixed  or  movable. 
Any  of  the  results,  even  death,  which  occasionally  follow  catheterization 
may  follow  sounding ;  as  a  precaution  advise  rest  for  some  hours  after. 
If  the  symptoms  be  well-marked  the  surgeon  must  not  be  content  with 
one  unsuccessful  exploration. 

Errors  in  sounding. — These  are  of  two  kinds  :  first,  that  of  assuming 
that  there  is  no  stone  when  none  can  be  felt.  The  chief  circumstances 
which  occasion  difficulty  in  this  respect  are  enlarged  prostate,  the 
dilated  sinus  of  which  may  be  sounded,  the  bladder  being  regarded  as 
contracted  (Cadge,  'Brit.  Med.  Journ.'  1886,  vol.  i.,  p.  1150),  whereas  it 
really  is  not  reached  ;  cysts  or  pouches  in  which  the  stone  is  held  ;  small 
size  of  the  stone,  especially  in  a  full  bladder. 

The  second  error  is  that  of  taking  something  for  a  stone  which  is  not 
one.  Thus,  polypi  or  pendulous  growths,  portions  of  the  bladder 
hardened  or  rough  from  thickening  or  ulceration,  or  encrusted  with 
phosphates — hard  scybala  in  the  intestines,  the  spine  of  the  ischium  in 
children,  especially  when  phimosis  simulates  the  symptoms  of  stone, 
exostoses,  and  tumours  of  neighbouring  parts,  have  at  times  been  mis- 
taken for  stone.  It  is  admitted  that  mistakes  are  not  infrequent,  even 
by  skilled  hands. 

The  composition  of  a  stone  may  be  guessed  at  from  the  history,  from 
the  habitual  state  of  the  urine  (acid  or  alkaline),  and  any  deposit  from  it, 
or  from  its  roughness  and  hardness.    Phosphatic  stones  are  of  quickest 
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growth,  the  softest,  and  the  most  friable.  Uric  and  oxalic  stones  are  of 
slow  growth  ;  they  are  hard,  break  into  sharp  fragments,  and  give  a 
clearer  ring  or  click  than  the  phosphatic  when  struck  with  the  sound. 
Stones  have  varied  in  weight  from  a  few  grains  to  44  ounces,  and  in 
number  from  one  to  some  hundreds,  when  multiple  facets  are  often 
present.  C.  Mayo,  of  Winchester,  extracted  one  weighing  14^-  ounces, 
but  it  was  broken  ;  the  patient  lived  several  years.  Harmer,  of  Norwich, 
in  the  year  1746,  extracted  one  entire,  which  weighed  nearly  15  ounces, 
and  the  patient  lived  five  years.  Sir  A.  Cooper  extracted  one  entire, 
weighing  16  ounces,  and  Mott,  of  New  York,  in  1834,  another,  weighing 
over  17  ounces,  from  a  man  of  21,  but  the  patients  died,  and  this  has 
been  the  result  in  several  cases  of  removal  of  heavy  stones  (23-25  ounces) 
— lately  recorded  exceptions  being,  Mr.  T.  Smith's  case  ('  Lancet,'  August,. 
1886),  with  a  stone  of  24^  ozs.,  and  Thompson's  with  one  of  14  ozs. 

Treatment.— The  indications  are  :  (1)  To  remove  the  stone,  in  the 
way  which  involves  least  risk  to  the  patient ;  (2)  to  get  rid  of  the 
morbid  state  of  the  urine,  that  the  stone  may  not  recur  (p.  747)  ;  and  (3) 
to  cure  or  alleviate  any  local  disease  of  the  bladder  which  the  stone 
may  have  excited ;  this  often  follows  removal  of  the  causje,  but  the 
remedies  for  cystitis  (p.  780)  may  be  required.  Three  methods  have 
been  employed  for  the  removal  of  stones  :  (1)  Solution  ;  (2)  Lithotrity  j 
and  (3)  Lithotomy. 

(1)  Xiitholysis,  or  solution  of  stone. — Sir  B.  Brodie  long  since 
showed  that  phosplmtic  calculi  may  sometimes  be  dissolved  altogether, 
and  sometimes  be  so  disintegrated  or  reduced  in  size  that  they  may 
escape  through  the  urethra,  by  means  of  injections  of  very  dilute  nitric 
acid,  as  recommended  for  chronic  cystitis.  Sir  W.  Eoberts  in  his 
'  Diseases  of  the  Urinary  Organs  '  gives  the  results  of  his  experiments 
on  the  solution  of  uric  stones,  but  they  are  not  encouraging,  and,  in 
face  of  the  success  attending  modern  lithotrity,  litholysis  may  now  be 
disregarded. 

(2)  Xiithotrity . — Definition :  Lithotrity  is  an  operation  for  crushing 
a  stone  in  the  bladder  into  fragments  of  such  small  size  that  they  may 
be  removed  through  the  urethra  without  the  use  of  the  knife. 

In  1878,  Prof.  Bigelow,  of  Harvard,  U.S.,  introduced  a  most  impor- 
tant modification  of  the  previous  practice  of  lithotrity.  Up  to  that  time 
it  had  been  customary  to  prolong  the  operation  over  a  number  of 
sittings,  each  of  only  a  few  minutes'  duration,  chloroform  being  often 
unnecessary.  It  was  thought  that  by  a  number  of  short  sittings  the 
effect  of  instrumental  violence  on  the  bladder  would  be  reduced  to  a 
minimum ;  and  after  each  operation  the  patient  was  kept  very  quiet, 
that  the  irritation  from  the  fragments  might  be  as  slight  as  possible. 
Bigelow  did  not  consider  these  arguments  well  founded,  and  urged  that 
whatever  the  size  or  nature  of  the  stone,  if  only  it  were  considered 
possible  to  crush  it,  it  should  be  removed  at  one  operation ;  he  considered 
that  retention  of  the  broken  fragments  in  the  bladder  was  far  more 
likely  to  set  up  cystitis  and  other  complications  than  was  a  prolonged 
sitting  and  the  use  of  large  and  powerful  instruments,  provided  that  all 
the  fragments  were  removed  at  the  same  time. 

Great  and  startling  as  was  this  change  it  appeared  so  rational  that 
other  surgeons  were  not  slow  to  adopt  it,  and  now  Bigelow' s  operation 
(litholapaxy)  may  be  looked  upon  as  the  operation  of  lithotrity. 

Instruments :  (1)  Lithotrites ;  (2)  evacuating  catheters ;  (3)  an 
aspirating  bottle. 

The  lithotrite  (Fig.  269)  will  vary  in  size  and  power  with  the  amount 
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of  work  required  of  it,  and  should  never  be  larger  than  is  really 
necessary.  For  very  large,  hard  stones  instruments  of  the  greatest 
power  and  strength  are  required,  and  Dr.  Freyer  has  suggested  the 
addition  of  a  crossbar  to  the  wheel  of  the  instrument  for  use  in  such 


Pig.  269.  (This  and  Figs.  270,  271  lent  by  Sir  H.  Thompson.) 


cases  ;  but  usually  the  broad-edged  wheel  (Fig.  269)  of  Sir  H.  Thompson's 
lithotrite  gives  ample  power.  To  seize  and  break  a  large  stone  into 
fragments  a  lithotrite  is  employed  of  which  the  female  blade  is  largely 
fenestrated  (Fig.  270),  so  that  the  well-serrated  male  blade  passes  deeply 
into  it  when  screwed  home  ;  then  the  large  fragments  are  broken  up  again 


Figs.  270,  271. 


and  again  by  a  lighter  instrument  of  which  the  female  blade  is  perforated 
rather  largely  at  its  heel  (to  allow  detritus  to  escape),  and  the  male  blade 
is  wide  roughened  and  flat  or  very  slightly  wedge-sl:  aped.  Medium-sized 
uric  acid  stones  and  large  fragments  of  hard  calculi  may  be  treated 
by  one  lithotrite — the  '  semi-fenestrated '  (Fig.  271) — which  is  a  com- 
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Fig.  272. — Matthews's  screw  lithotrite.   a,  thumb-plate  ;  b,  screw  ;  c,  wheel. 
The  angle  of  the  female  blade,  d,  is  represented  much  too  open. 


promise  between  the  above,  the  female  blade  being  fenestrated  and  the 
male  blade  being  wedge-shaped  at  the  heel  where  it  fits  into  a  cleft  in  the 
female  blade,  both  being  wide  and  solid,  for  pulverising,  in  front.  The 
handle  is  either  round  and  fluted  (Thompson),  or  octagonal  (Teevan),  and 
.of  sufficient  size  to  afford  a  firm  hold.    The  button  (a  Fig.  272)  when 
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down  acts  upon  the  screw-catches  (b),  and  thus  connects  the  two  blades; 
when  pushed  up  by  the  thumb  of  the  left  hand,  which  grips  the  handle 
in  crushing,  it  permits  a  free  sliding  movement  of  the  male  within  the 
female  blade,  used  for  opening  the  blades  and  closing  them  upon  the 
stone  ;  when  the  stone  is  seized,  the  thumb-plate  is  drawn  down,  and  now 
only  a  screw-movement,  produced  by  turns  of  the  wheel  (c)  on  top  of  the 
male  blade,  is  possible ;  this  is  used  in  crushing.  The  student  should 
render  himself  practically  familiar  with  these  movements. 

The  blades  should  not  fit  so  closely  as  to  render  it  possible  for  the 
mucous  membrane  of  the  bladder  to  be  nipped  between  them  when 
they  are  closed ;  their  margins  should  be  well  bevelled,  and  the  sliding 
movement  should  be  perfectly  free. 


Fig.  273.— Evacuating  catheter. 


The  evacuating  catheter  (Fig.  273)  should  vary  in  size  from  No.  14 
to  18,  according  to  the  size  of  the  stone  and  of  the  urethra,  and  should 
be  made  of  silver,  and  slightly  curved  at  the  end ;  the  eye  (a)  should  be 
large  and  placed  near  the  extremity  of  the  catheter  on  the  upper  surface. 

The  aspirator.— ^i^nj  forms  are  used;  the  desiderata  are  that  it 


Pig.  274— Sir  Henry  Thompson's  aspirator. 


be  easy  of  manipulation,  that  the  fragments  removed  be  visible,  and 
that  it  be  impossible  to  return  them  into  the  bladder  when  once  they 
have  been  removed.  Sir  H.  Thompson's  aspirator  (Fig.  274)  meets 
these  and  others. 

The  preparatory  treatment  consists  in  correcting  disorder  of  the 
digestive  organs,  and  allaying  irritation  of  the  urinary  organs,  by  hip- 
baths, opiates,  and  the  recumbent  posture. 

The  danger  of  the  operation  is  mechanical  injury  to  the  urethra 
and  bladder.  The  great  aim  should  be  gentleness.  An  anaesthetic 
should  always  be  given  for  Bigelow's  operation. 

Operation. — The  patient  should  be  placed  as  for  sounding  (p.  786)  ► 
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The  pelvis  should  be  raised  4-6  inches  if  the  prostate  be  much  en- 
larged. The  object  of  raising  the  pelvis  is  to  get  the  stone  away  from 
the  neck  of  the  bladder,  the  part  most  liable  to  injury  :  and  especially 
if  the  prostate  be  enlarged,  otherwise  it  cannot  be  reached  at  all.  '  The 
centre  of  the  cavity  and  space  beneath  it,'  says  Sir  H.  Thompson, 
'  form  the  area  of  operation.'  The  bladder  should  contain  a  little  water  ; 
it  usually  suffices  to  desire  the  patient  to  hold  it  for  a  couple  of  hours 
before  the  operation.  Thompson  does  not  consider  the  presence  of 
water  in  the  bladder  to  be  essential. 

The  lithotrite,  warmed  and  oiled,  is  now  most  gently  introduced. 
After  it  has  entered  the  fixed  urethra  it  should  be  held  in  the  mid-line, 
somewhat  inclined  towards  the  abdomen,  and  allowed  to  sink  by  its  own 
weight  into  the  membranous  part ;  then  with  slight  rocking  movements 
its  handle  is  cautiously  lowered  between  the  thighs  and  the  instrument 
simultaneously  pushed  on.  Difficulty  must  never  be  overcome  by  force, 
or  the  heavy  instrument  will  leave  the  urethra.  When  in  the  bladder 
the  lithotrite  is  used  as  a  sound  to  find  the  stone.  The  next  step  is  to 
seize  it.  There  are  two  ways  of  doing  this  :  (1)  If  the  lithotrite  with 
the  blades  pointing  upwards  be  pressed  upon  the  floor  of  the  bladder,  so 
as  to  make  a  fossa  there,  the  male  blade  drawn  out  gently  and  then 
pushed  down,  the  stone  will  usually  be  caught  at  once ;  and  after  it  has 
been  crushed  this  process  may  be  successfully  repeated  again  and  again 
with  the  fragments  (Thompson).  (2)  Should  this  method  not  succeed, 
and,  ultimately,  when  but  few  fragments  remain,  use  the  lithotrite  as  a 
sound  till  the  stone  is  found  ;  then  cautiously  open  the  blades,  keeping 
the  female  blade  fixed,  seize  the  stone,  draw  down  the  thumb-plate,  and 
rotate  the  lithotrite  till  the  blades  point  upwards  :  in  this  latter  position 
with  the  blades  surrounded  by  urine,  all  crushing  is  done.  Supposing 
the  stone  to  be  thus  caught,  the  screw  is  gently  turned  till  the  grip  is 
secure;  then  a  sharp  turn  should  be  given  to  the  wheel,  and  the 
stone  will  break  into  four  or  five  pieces  ;  the  male  blade  must  then  be 
withdrawn  and  one  of  the  fragments  picked  up  and  similarly  crushed. 
Having  once  found  the  whereabouts  of  the  fragments,  little  movement, 
other  than  rotatory,  of  the  lithotrite  should  be  permitted  by  the  left 
hand.  When  all  the  larger  fragments  appear  to  have  been  broken  up  it 
is  well  to  remove  as  much  of  the  debris  as  possible  before  proceeding 
further ;  the  male  blade  of  the  lithotrite  should  be  screwed  well  home, 
and  the  instrument  removed.  The  evacuating  catheter  is  introduced 
into  the  bladder,  the  aspirator  bottle  charged  with  warm  boracic  lotion 
adjusted  to  it,  the  bottle  squeezed,  a  current  of  lotion  injected  into  the 
bladder,  and,  on  relaxing  the  pressure,  the  bottle  sucks  out  the  lotion 
from  the  bladder  and  with  it  numerous  fragments  of  stone ;  this  is 
repeated  so  long  as  the  result  is  satisfactory.  A  lighter  fiat-bladed,  or 
semi-fenestrated,  instrument  may  then  be  introduced,  and  the  frag- 
ments still  remaining  in  the  bladder  thoroughly  pulverised ;  another 
aspiration  may  remove  all  the  debris,  but  if  any  fragment  be  felt 
rattling  against  the  evacuating  catheter  but  not  passing  along  it,  the 
lithotrite  must  be  introduced  once  more.  The  evacuating  catheter 
and  aspirator  form  a  very  efficient  means  of  detecting  the  last  frag- 
ment, for  the  suction  draws  all  fragments  towards  the  eye  of  the 
catheter,  and  if  they  are  too  large  to  pass  they  will  be  felt  rattling 
against  it ;  but  it  is  generally  admitted  that  in  fasciculated  and  saccu- 
lated bladders  the  last  fragment  may  be  missed,  from  its  not  being  drawn 
out  of  some  recess  into  which  it  has  fallen. 

The  after-treatment  is  in  most  cases  limited  to  that  of  a  slight 
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subacute  cystitis ;  sometimes  the  patient  complains  early  of  pain  about 
the  bladder ;  this  is  best  allayed  by  a  hot  hip-bath  and  a  morphia 
suppository ;  with  the  view  of  preventing  cystitis,  the  patient  should 
keep  in  the  recumbent  position  for  the  first  5  or  6  days,  and  should  take 
frequent  doses  of  potash  solution  in  barley  water  to  neutralise  the  acidity 
of  the  urine  :  frequent  hot  hip-baths  are  also  of  much  value.  Sir  H. 
Thompson  states  that  the  urine  is  frequently  clear  till  the  4th  or  5th 
day,  and  that  then  the  cystitis  commences  ;  great  care  should  therefore 
be  taken  until  this  period  has  been  passed. 

Besides  cystitis  other  complications  may  arise.  The  most  common 
are  :  an  attack  of  rigors  like  those  after  operations  for  stricture  (p.  766) ; 
prostatitis  or  orchitis,  for  the  treatment  of  which  see  pp.  769  and  816 ; 
atony  of  the  bladder,  which  becomes  full  and  overflows,  considerable 
distress  and  constitutional  disturbance  often  resulting  before  the  state 
of  the  bladder  is  detected.  A  rubber  catheter  must  be  passed  thrice  a 
day,  or  tied  in  if  its  passage  cause  much  pain,  till  the  bladder  regains 
power. 

If  death  occur  it  will  usually  be  from  interstitial  nephritis ;  pyaemia, 
exhaustion,  and  peritonitis,  usually  from  a  sacculus  or  from  injury,  are 
other  causes.  Before  the  patient  is  discharged  cured,  he  should  be  most 
carefully  sounded  and  sent  on  a  jolting  journey. 

Since  the  introduction  of  the  '  single-sitting  '  operation  the  contra- 
indications of  lithotrity  have  been  lessened  in  number  ;  it  may  be  stated 
that  for  patients  of  any  age  above  puberty,  not  suffering  from  any 
obstruction  of  the  urethra  or  prostate  preventing  the  introduction  of 
instruments  of  sufficient  size,  litholapaxy  is  the  best  operation,  pro- 
vided the  calculus  be  not  of  extreme  hardness  or  gigantic  size.  Sir  H. 
Thompson  states  that  the  largest  stone  he  has  yet  crushed  weighed 
2f  ounces  and  was  composed  of  uric  acid ;  the  operation  lasted  70 
minutes.  In  India,  Keegan  crushed  a  stone  of  3£  ounces,  and  the 
patient  went  home  on  the  4th  day  ;  Freyer  also  successfully  crushed  a 
uric  acid  and  an  oxalate  stone,  each  weighing  over  3  ounces. 

Lithotrity  in  children. — The  success  of  lithotomy  in  children  is 
so  great  that  for  a  long  time  surgeons  hesitated  to  apply  lithotrity  to 
them,  fearing  that  the  injury  done  to  their  delicate  and  small  urinary 
passages  by  such  rough  instrumentation  would  cause  a  high  mortality  ; 
but  apparently  theory  led  them  as  much  astray  here  as  in  lithotrity  at 
several  sittings.  Litholapaxy  has  been  practised  extensively  during  the 
last  few  years,  and  with  excellent  results,  by  Keegan  and  other  Indian 
army  surgeons.  Keegan  ('  Ind.  Med.  Gaz.,'  June,  1885)  reports  42  cases 
aged  2-11  years  with  1  death  ;  the  stones  varied  from  5-308  grains 
(average  128  grains),  and  the  average  stay  in  hospital  was  less  than 
one  week.  He  states  that  boys  of  4-6  years  will  usually  bear  a  No. 
7-8  lithotrite,  and  of  8-10  years  a  No.  8-10  lithotrite,  the  evacuating 
catheter  being  one  or  two  sizes  larger.  He  uses  small  fenestrated 
lithotrites  which  pass  easily,  and  crushes  fine,  so  that  a  large  catheter 
may  not  be  wanted,  and  employs  the  aspirator  freely ;  he  deprecates  all 
force  and  hurry.  Some  cases  in  which  no  lithotrite,  however  small, 
can  be  used  with  safety,  will  remain  for  lithotomy ;  probably  also  cases 
of  large  oxalic  stones.  Cadge  (loc.  cit.)  thinks  the  advantages  of 
litholapaxy  as  compared  with  cutting  in  boys  will  be  :  a  mortality  of  not 
more  than  2  or  3  per  cent. ;  no  risk  of  bleeding,  wound  of  rectum,  or 
seminal  ducts  ;  quicker  recovery,  and  probably  greater  ease. 

Freyer  has  used  litholapaxy  with  much  success  in  girls. 

It  must  be  observed,  in  conclusion,  that  the  benefits  of  lithotrity  are 
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most  fully  shown  when  patients  apply  for  relief  at  the  earliest  possible 
period  after  the  descent  of  the  stone  into  the  bladder. 

(3)  lithotomy. — Definition :  The  best  definition  of  lithotomy  is 
the  homely  English  phrase,  cutting  for  the  stone. 

The  indication  for  this  operation  may  be  defined  to  be,  the  presence 
of  a  stone  in  the  bladder  which  it  is  not  judged  expedient  to  remove  by 
lithotrity. 

The  only  contra-indication  is  the  presence  of  such  serious  organic 
disease,  especially  of  the  kidneys,  as  would  render  death  the  almost 
inevitable  result  of  the  operation.  But  the  surgeon  is  not  justified  in 
withholding  the  only  means  of  relief,  if  the  patient  desire  it,  merely  out 
of  regard  to  his  own  mortality  statistics. 

Lithotomy  in  the  male  may  be  either  perineal  or  supra-pubic,  and  the 
perineal  operations  are  divided  into  lateral  and  median.  The  lateral 
operation  provides  an  exit  for  the  stone  where  there  is  most  space — 
through  the  lateral  lobe  of  the  prostate  and  ischio-rectal  fossa ;  it  cuts 
many  blood-vessels,  and  involves  free  division  of  the  prostate  gland. 
The  median  operations  have  been  devised  to  avoid  these  dangers ;  in 
them  the  incisions  '  are  limited  to  the  central  part  of  the  perinaeum,  and 
are  made  in  the  line  of  the  raphe  itself  or  transverse  to  it,  and  lie 
mainly  between  the  anus  and  the  symphysis  pubis.  They  do  not 
approach  the  rami  or  the  great  vessels,  nor  do  they  run  transversely 
near  to  the  origin  of  the  branches  from  the  pudic  artery.  In  no  case 
do  the  incisions  reach  the  external  limits  of  the  prostate  gland ' 
(Thompson). 

The  lateral  operation  is  doubtless  the  safest,  if  •  one  operation  be 
applied  indiscriminately  to  all  cases.  There  are  many  variations  in  the 
manner  of  performing  it,  and  in  the  instruments  employed  by  different 
surgeons. 

Lateral  lithotomy. — Instruments :  a  sharp-pointed  lithotomy- 
knife  (Fig.  275) ;  a  straight  probe-pointed  knife,  to  enlarge  the  internal 


Fig.  275.— Sir  W.  Fergusson's  lithotomy-knife. 


incision,  if  necessary ;  a  curved  staff,  deeply  and  widely  grooved  below 
and  to  the  left,  along  the  whole  curve,  and  as  large  as  the  urethra  will 


Fig.  276.— Walton's  lithotomy-forceps  ;  the  blades  are  solid. 


"take ;  forceps  (Fig.  276),  straight  and  curved,  of  various  sizes ;  and  scoops 
(Fig.  277)  for  extracting  the  stone ;  one  or  two  sounds  ;  artery  and  clamp- 
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forceps,  an  air-tampon  or  petticoated  tube,  and  a  4-oz.  brass  syringe. 
The  forceps  should  have  long  blades,  curved  so  as  to  retain  the  stone 
without  undue  pressure,  and  largely  fenestrated,  the  openings  being 
filled  with  a  bit  of  linen  sewn  in ;  such  afford  a  firmer  hold,  take  up  less 


Fig.  277.— Lithotomy-scoop. 


room,  and  are  less  likely  than  solid  blades  to  crush  the  stone.  Kichard 
Davy's  fishing-net  forceps  are  very  ingenious,  add  less  to  the  bulk  of  the 
stone  than  even  the  scoop,  and  they  catch  debris  in  case  of  fracture.  A 
table  about  2|  feet  high,  properly  covered,  should  be  placed  with  one 
end  towards  a  good  light. 

The  bladder  may  contain  a  little  urine — as  much  as  would  collect  in 
an  hour ;  it  is  better  empty  than  full,  for  if  the  bladder  be  empty  the 
stone  will  be  close  to  its  neck  ;  if  full  when  cut  into,  instead  of  contract- 
ing regularly,  it  falls  together  in  folds,  which  may  entangle  the  stone. 

The  bowels  should  be  cleared  the  day  before  by  castor-oil,  and  on 
the  morning  of  operation  by  a  simple  enema. 

The  anaesthetic  is  given.  Then  the  staff  is  introduced,  and  made  to 
touch  the  stone  if  possible,  to  make  it  clear  to  the  operator  and  his 
assistants.  If  the  staff  does  not  do  so,  a  sound  must  be  used,  and 
should  this  not  strike  the  stone,  the  operation  must  be  postponed, 
for  the  stone  may  have  been  passed  since  it  was  last  detected,  or  some 
mistake  may  have  been  made  on  previous  occasions. 

When  satisfactorily  introduced,  the  staff  is  held  by  the  most  trust- 
worthy assistant,  standing  on  the  patient's  left ;  his  right  fingers  grasp 
its  shaft,  and  keep  the  penis  up,  the  right  thumb  rests  against  its  handle, 
and  his  left  fingers  raise  the  scrotum ;  the 
concavity  of  the  staff  bears  firmly  at  some 
point  against  the  pubes.  The  staff  should 
not  be  allowed  to  vary  from  the  position 
in  which  the  surgeon  ultimately  places  it- 
Operators  differ  as  to  the  best  position ;. 
some  hook  it  up  under  the  pubes,  with  the 
handle  vertical,  to  diminish  the  lateral 
bulging  of  the  rectal  ampulla ;  some  press 
it  down  into  the  perinseum,  and  often  a  little 
to  the  left  of  the  raphe,  that  its  groove  may 
be  the  more  easily  reached ;  others  render 
the  membranous  urethra  accessible  by  in- 
clining the  handle  of  the  staff,  hooked  under 
the  pubes,  strongly  towards  the  abdomen,, 
the  penis  being  moderately  stretched.  We 
think  that  the  latter  position  is  best  until 
the  staff  is  reached  (Cadge),  but  that  for 
the  second  stage  it  should  be  hooked  up 
strongly,  with  the  handle  vertical  (Fig.  279). 
To  expose  the  perineum  thoroughly,  flex 
and  separate  the  thighs,  bend  the  knees,, 
and  place  each  heel  in  the  corresponding 
palm  ;  the  hand  and  foot  should  then  be 
firmly  bound  together  by  a  bandage  (Fig.  278)  about  1^  yard  long,  the 
centre  of  which  is  fixed  by  a  clove-hitch  round  the  wrist,  whilst  the 


Fig.  278. — Hand  and  foot  secured 
for  lithotomy. 
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ends  are  carried,  in  figure-8,  round  the  ankle  and  foot,  and  include  the 
hand.  Pritchard's  anklet  and  bracelet,  buckled  round  ankle  and  wrist, 
can  be  securely  hooked  together  or  unhooked  in  an  instant.  Clover's 
knee-crutch  and  sling  also  act  well.  Next  bring  the  buttocks  to  the  edge 
of  the  table,  and  shave  the  perinseum.  An  assistant  on  each  side 
faces  the  surgeon,  throws  an  arm  over  each  leg,  grasps  the  foot  on  the 
inner  side,  presses  the  knee  into  his  axilla,  and  thus  flexes  and  holds 
apart  the  thighs ;  they  should  be  held  symmetrically,  and  by  their 
leverage  the  perinasum  should  be  steadied  in  the  position  desired  by  the 
surgeon.  The  assistant  on  the  surgeon's  right  may  sponge,  if  neces- 
sary. The  surgeon  now  sits,  with  his  back  to  the  light,  in  front  of  the 
perinaeum,  and  sees  that  it  is  square  before  him.  He  then  makes  out 
the  position  of  the  pubic  arch  and  the  tubera  ischii,  and,  lastly,  passes 
his  left  forefinger,  well  oiled,  into  the  rectum,  to  ascertain  the  size 
of  the  prostate,  and  its  depth  from  the  surface,  and  to  arrange  the  staff 
as  he  wishes.  This  exploration  further  makes  the  rectum  contract  to 
the  smallest  bulk.  The  finger,  when  withdrawn,  should  be  thoroughly 
cleansed  in  strong  sublimate  lotion ;  or  the  right  forefinger  may  be  used.. 

Everything  being  now  prepared,  and  the  surgeon  having  his  instru- 
ments at  his  right  hand,  he  fixes  and  steadies  the  skin  of  the  perinasum 
with  the  fingers  of  the  left  hand,  taking  care  not  to  draw  it  up.  Then 
he  commences  by  a  free  division  of  the  skin  and  fat,  entering  his  knife 
just  on  the  left  side  of  the  raphe,  in  the  adult,  about  If  inch  in  front 
of  the  anus,  cutting  downwards  with  a  sawing  motion,  to  midway  between 


Fig.  279.— Mode  of  cutting  into  the  bladder,  and  of  holding  the  knife— 'like  a 
dinner-knife.' 


the  anus  and  the  left  tuberosity ;  this  incision  is  shallow  above,  but 
enters  more  and  more  deeply  into  the  ischio-rectal  fossa.  The  blade  of 
the  knife  should  next  be  run  along  the  surface  of  the  exposed  fat  and 
cellular  tissue,  and  then  the  forefinger  of  the  left  hand  is  thrust  into  the 
wound,  about  its  middle,  to  feel  the  staff  in  the  membranous  urethra. 
Guided  by  the  finger-nail,  which  is  towards  it,  the  knife  divides,  by  a 
touch  or  two,  the  base  of  the  triangular  ligament,  the  fibres  of  the 
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transversus,  or  any  other  tissue  covering  the  staff,  until  the  finger  feels 
the  groove  of  the  staff  in  the  membranous  urethra.  There  should  be 
no  hurry  to  reach  the  urethra,  no  attempt  to  touch  the  staff  with  the 
knife-point  in  the  first  puncture ;  such  will  almost  certainly  lead  to 
opening  the  bulb  instead  of  the  membranous  part,  which  must  be 
approached  somewhat  from  below ;  but  slight  division  of  the  bulb  is 
probably  frequent  and  harmless.   This  is  the  first  stage  of  the  operation. 

The  left  forefinger-nail  is  now  to  be  well  fixed  in  the  groove  of  the  staff ; 
the  knife  is  slipped  in  over  it,  with  its  flat  surface  placed  at  an  angle  of  at 
least  45°  with  the  raphe  ;  its  point  is  made  to  pierce  the  tissues  covering 
the  staff,  to  enter  the  groove  and  to  slide  along  the  groove  towards  the 
bladder,  dividing  the  membranous  part  of  the  urethra  and  the  edge  of 
the  prostate.  Some  surgeons  advise  that  the  length  of  the  cut  in  the 
prostate  be  regulated  by  the  angle  of  the  blade  with  the  staff  as  it  enters, 
and  that  the  knife  should  be  withdrawn  in  the  groove  of  the  staff ;  but 
practised  lithotomists  usually  prefer  to  make  their  prostatic  wound  by 
cutting  down  and  out  as  the  knife  is  withdrawn.  Until  this  is  done,  the 
left  forefinger  remains  in  the  wound  pushing  the  rectum  back  and  to  the 
right.    This  completes  the  second  part. 

Now  the  left  forefinger  is  gently  insinuated  along  the  staff  into  the 
bladder  with  a  rotatory  kind  of  motion,  dilating  the  parts  as  it  enters,  and 
feels  for  the  stone.  Next,  the  assistant  removes  the  staff,  and  the 
surgeon  cautiously  introduces  the  forceps  over  the  finger  into  the  bladder 
— the  finger  being  withdrawn  as  the  instrument  enters ;  at  this  moment, 
the  forceps  are  opened,  and  with  a  turn  of  the  wrist,  giving  a  scooping 
motion  to  the  open  blades,  the  stone  is  caught  as  it  is  brought  within 

their  jaws  by  the  gush  of 
urine  that  escapes.  The  sides 
of  the  wound  fall  together  so 
closely,  that  little  urine  es- 
capes till  the  finger  is  with- 
drawn. 

If  the  stone  be  not  caught 
in  this  way,  the  forceps  must 
be  closed,  brought  into  contact 
with  it,  the  blades  opened  and 
made  to  grasp  it ;  if  seized 
apparently  across  its  long  axis, 
it  is  relinquished  and  seized 
again — then  it  is  extracted  by 
cautious,  screwlike,  and  rock- 
ing movements  of  the  forceps, 
in  the  axis  of  the  pelvic  outlet 
— down  and  back,  where  the 
interval  between  the  bones  is 
largest.  The  forceps  should  be 
withdrawn  with  their  greatest 
width  in  the  length  of  the 
prostatic  incision,  and  the  surgeon  should  try  to  make  the  parts  gradually 
yield  and  dilate ;  but  more  or  less  tearing  is  very  common,  if  not  constant. 

The  prostate  must  not  be  dragged  down  in  front  of  the  stone  and 
jammed  against  the  pubic  arch  ;  it  is  sometimes  necessary  to  push  it 
back  over  the  forceps  with  the  left  forefinger.  Great  care  should  be 
taken  not  to  crush  the  stone. 

When  the  stone  is  extracted,  the  bladder  must  in  all  cases  be  most 


IFig/280. — An  internal  view  of  the  parts  at  the 
neck  of  the  bladder  concerned  in  lithotomy  : 
a  a,  vasa  def  erentia  ;  b,  vesiculse  seminales  ; 
c,  prostate  with  cut  in  left  lobe  ;  d  d,  ureters. 
(Bryant,  in  Lancet,  Feb.  11,  1843). 
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carefully  explored  by  the  finger  and  hand  above  the  pubes,  and,  if  this 
be  unsatisfactory,  by  the  sound,  for  other  stones  or  fragments  ;  if  the 
bladder  contain  much  clot,  it  should  be  washed  out  with  boracic  lotion. 
The  greatest  care  is  necessary  when  the  stone  has  broken  or  chipped, 
when  multiple  stones  have  been  removed,  and  especially  when,  under 
these  circumstances,  the  bladder  is  fasciculated. 

Lastly,  all  bleeding  having  ceased,  the  wound  should  be  thoroughly 
swabbed  with  chloride  of  zinc  (grs.  xl.  ad  33.)  and  then  covered  with 
iodoform  ;  for  12-14  hours  a  large  gum  elastic  or  stout  rubber  tube  may 
be  desirable. 

Difficulties  and  dangers  in  the  operation. — (1)  The  external  incision 
should  be  free,  and  brought  low  enough  down,  that  the  urine  may 
subsequently  escape  freely  without  infiltrating  the  cellular  tissue  ;  it 
must  not  be  deep  high  up  over  the  bulb. 

(2)  In  small,  fat  children  it  is  sometimes  a  little  difficult  to  dis- 
tinguish between  the  staff  and  the  left  pubic  arch,  and  I  have  seen  the 
latter  cut  upon  for  some  time. 

(3)  The  urethra  must  not  be  opened  too  much  in  front ;  the  mem- 
branous part  is  to  be  aimed  at,  though  wound  of  the  bulb  is  probably 
frequent  and  usually  harmless. 

(4)  Great  care  must  be  taken  that  the  knife  is  well  in  the  groove  of 
the  staff  and  properly  lateralised,  before  pushing  it  through  the  prostate, 
and  that  during  this  act  its  point  does  not  leave  the  groove  for  an 
instant. 

(5)  Wound  of  the  rectum  is  most  likely  to  occur  in  this  deep  incision, 
when  the  knife  blade  is  too  vertical. 

(6)  Wound  of  the  trunk  of  the  pudic,  on  the  other  hand,  may  occur 
if  the  blade  is  too  horizontal.  It  is  scarcely  possible  to  wound  this 
vessel  by  the  superficial  cut  in  an  adult,  so  deeply  is  it  placed  on  the 
obturator  ;  but  in  a  child,  I  have  seen  it  wounded  by  a  cut  ending  too 
near  the  tuber  ;  it  was  easily  secured. 

(7)  Wound  of  the  back  of  the  bladder  may  occur  if  the  knife  point  is 
permitted  to  leave  the  staff  in  the  onward  thrust ;  the  staff  may  be 
driven  through  it,  usually  by  an  accidental  blow  on  the  handle ;  and  it 
must  be  regarded  as  possible  from  the  most  violent  use  of  the  forceps. 

(8)  The  incision  in  the  prostate  is  important  from  several  points  of 
view.  The  direction  of  the  incision  is  that  in  which  the  longest  cut — 
about  I  inch — within  the  limits  of  the  gland  is  pospible  (Fig.  280).  If  the 
incision  be  too  short  to  permit  the  passage  of  the  stone,  the  gland  is 
almost  necessarily  torn  (usually  down  towards  the  rectum),  both  it  and 
the  surrounding  tissues  are  more  or  less  bruised,  and  are  therefore  more 
liable  to  inflame  and  slough  under  the  irritation  of  urine  ;  whence  it 
follows  that  the  mortality  after  perineal  lithotomy  increases  rapidly  with 
the  size  of  the  stone.  What  then  should  be  done  if,  in  a  lateral  lithotomy, 
the  stone  cannot  be  extracted  easily  through  an  incision  within  the 
limits  of  the  left  lobe  of  the  prostate  ?  Practice  differs.  Some  would 
dilate,  i.e.  tear,  the  prostate  as  much  as  possible,  in  the  hope  that  the 
stone  might  be  dragged  through ;  others  upon  finding  a  real  difficulty 
would  divide  the  right  lobe  like  the  left ;  others  again,  and  among  them 
Cadge  may  be  mentioned,  prefer  to  extend  the  wound  in  the  left  lobe 
beyond  the  prostatic  capsule.  The  dangers  of  the  latter  course  are  said 
to  be  haemorrhage  and  extravasation  of  urine  into  the  pelvic  connective 
tissue.  Haemorrhage  from  the  prostatic  plexus  is  certainly  a  risk, 
especially  in  the  old ;  but  infiltration  of  urine  is  unlikely  so  long  as  an 
easier  way  out  of  the  bladder  is  provided.    After  the  extraction  of  large 
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stones,  the  prostatic  capsule  having  perhaps  ultimately  been  divided, 
suppurative  pelvic  cellulitis  has  no  doubt  been  frequent,  but  evidence  of 
extravasation  has  been  unusual,  whilst  that  of  bruising  and  sepsis  has 
been  ample.  It  would  seem  best,  therefore,  when  there  is  difficulty,  on 
account  of  its  size,  in  extracting  a  stone,  even  with  the  scoop  or  fishing- 
net  forceps,  to  notch  the  right  lobe  so  far  as  is  possible  from  a  left 
wound ;  and,  if  this  does  not  give  room  enough,  to  extend  the  left 
incision  sufficiently  to  do  so.  The  question  is  not  now  so  important, 
for  stones  above  two  ounces  in  the  adult  male  ought,  where  crushing  is 
impossible,  to  be  extracted  by  the  supra-pubic  and  not  by  a  perineal 
operation ;  indeed  the  high  operation  has  been  successfully  done  by  a 
surgeon  who  found,  on  performing  lateral  lithotomy,  that  the  stone  was 
larger  than  he  thought.  This  course  would  certainly  be  preferable  to 
introducing  one  of  the  formidable  stone-crushers  formerly  employed  to 
break  up  calculi  which  could  not  be  dragged  whole  through  the  perinasum. 

(9)  Difficulty  in  reaching  the  bladder  with  the  finger  may  be  due  to 
a  fat  deep  perinasum  or  to  a  large  prostate  ;  the  stone  is  not  then  felt, 
and  there  may  be  some  difficulty  in  introducing  the  forceps.  Some 
surgeons  employ  a  blunt  gorget,  the  point  of  which  runs  in  the  groove, 
to  dilate  the  wound,  and  pass  the  forceps  in  the  hollow  of  the  gorget ; 
but  usually  these  enter  easily  if  guided  by  a  finger  to  the  prostatic  wound. 
If  the  stone  be  very  large  in  such  cases  the  difficulty  may  be  extreme, 
and  if  it  break  it  is  hard  to  be  sure  that  all  fragments  are  out.  But 
there  is  another  way  in  which  difficulty  in  entering  the  bladder  may 
arise,  especially  in  children  in  whom  the  parts  are  small  and  soft,  and 
the  bladder  is  more  an  abdominal  than  a  pelvic  organ.  Instead  of  in- 
sinuating his  finger  through  a  wound  in  the  prostate,  betiveen  the  latter 
and  the  staff,  the  surgeon  pushes  the  bladder  before  him,  perhaps  tears 
it  altogether  from  the  membranous  urethra,  forces  his  way  between  the 
bladder  and  rectum,  and  makes  a  space,  which  has  been  taken  for  the 
contracted  bladder,  in  the  recto-vesical  connective  tissue.  But  he  will 
be  conscious  that  his  finger  has  never  passed  through  the  tight  ring  of 
the  neck  of  the  bladder.  If  the  mistake  is  discovered  before  the  staff  is 
withdrawn  it  is  easy  to  enlarge  the  wound  in  the  prostate,  but  when  the 
staff  has  been  withdrawn  it  has  usually  been  found  impossible  to  re- 
introduce it,  and  the  stone  has  been  left  in  the  bladder.  This  accident 
would  never  occur  if,  after  the  deep  incision,  a  long  slender  director  (C. 
Heath)  were  passed  along  the  groove  into  the  bladder,  the  staff  withdrawn, 
and  the  finger  insinuated  into  the  bladder  between  the  director  and  the 
urethral  roof ;  or  if  a  pair  of  dressing-forceps  were  similarly  introduced 
and  used  to  dilate  the  opening,  and  even  to  remove  the  stone  (Cadge). 

(10)  Difficulty  in  seizing  the  stone  will  arise  when  the  stone  is  en- 
cysted in  a  sacculus,  from  the  mouth  of  which  a  small  portion  only, 
often  encrusted  with  a  cap  of  phosphates,  protrudes.  This  cap  may 
break  off  and  form  a  separate  stone,  which  is  removed  easily,  the  en- 
cysted calculus  remaining  undiscovered.  In  dealing  with  an  encysted 
stone  the  surgeon  must  endeavour  with  finger-nail  and  scoop,  aided  by 
a  finger  in  the  rectum,  to  dislodge  it ;  notching  the  margin  of  the  sac  is 
even  more  perilous  than  the  above  procedures.  Should  careful  sounding 
reveal  the  state  of  matters,  the  suprapubic  operation  should  be  selected, 
that  direct  vision  may  guide.  Encysted  stone  is  likely  to  be  met  with 
only  in  elderly  men,  behind  an  obstructing  prostate  ;  but  it  has  been 
found  even  in  women,  in  sacculi  which  very  likely  are  congenital.  If 
the  stone  lie  in  a  vaginal  cystocele  or  a  cystocele  behind  the  prostate, 
a  finger  in  the  vagina  or  rectum  may  lift  it  within  reach  of  the  forceps. 
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(11)  Fracture  of  the  stone  and  multiple  calculi  have  been  already 
alluded  to. 

The  varieties  of  this  operation  are  the  following :— Many  surgeons 
have  made  unimportant  changes  in  the  operation  as  above  described. 
But  the  following  seem  to  rank  as  varieties  :  Buchanan,  of  Glasgow, 
employs  a  rectangular  staff,  with  the  shorter  branch  grooved  at  the  side. 
The  surgeon  passes  the  left  forefinger  into  the  rectum  (where  he  keeps 
it  during  the  whole  operation),  feels  that  the  prostate  is  between  his 
finger  and  the  short  branch  of  the  sound,  keeps  the  angle  of  the  staff 
just  in  front  of  the  gland,  and  depresses  the  handle,  so  that  the  angle 
may  project  in  the  perinasum  between  the  anus  and  the  bulb,  and  that 
the  left  thumb  may  feel  the  groove.  The  handle  is  now  committed  to 
an  assistant  with  instructions  to  depress  it  steadily  and  keep  it  in  the 
same  position.  The  surgeon  then  plunges  a  bistoury  into  the  groove  of 
the  staff  in  the  mid-line  just  in  front  of  the  anus.  The  bistoury  (a 
straight  instrument  whose  blade,  cutting  on  both  edges  near  the  point, 
is  of  the  same  length  as  the  short  branch  of  the  staff)  is  pushed  to  the 
extremity  of  the  groove,  being  kept  strictly  at  right  angles  to  the  handle 
of  the  staff.  In  withdrawing  it,  it  is  made  to  cut  at  first  outwards  and 
downwards,  then  directly  downwards,  so  that  the  incision  turns  as  it  were 
round  the  finger  in  the  rectum.  The  advantages  of  this  operation  are 
said  to  be  that  it  is  simple,  easy,  free  from  haemorrhage,  because  removed 
from  the  transverse  vessels  of  the  perinasum ;  that  the  incisions  are  small, 
and  yet  the  wound  is  roomy,  from  the  extensibility  of  the  rectum. 

Avery,  of  Charing  Cross,  invented  an  ingenious  staff  from  which,  by 
turning  a  handle,  a  trocar  was  made  to  pierce  the  perinasum  from  within, 
thus  making  it  impossible  to  miss  the  bladder ;  but  his  instrument  has 
been  surpassed  by  that  of  Smith,  which  has  often  been  highly  spoken  of 
as  rendering  the  operation  very  easy  and  certain. 

After-treatment. — A  suppository  of  morphia  may  be  introduced 
before  the  patient  is  removed  to  bed.  The  patient  should  lie  upon  a 
mackintosh  on  his  back  with  his  shoulders  elevated  ;  large  sponges 
(changed  every  six  hours,  washed  in  water,  then  in  boracic  lotion,  before 
they  are  dried)  should  be  used  to  soak  up  the  urine.  Some  surgeons 
introduce  a  large  gum-elastic  tube  through  the  wound  into  the  bladder 
for  the  urine  to  flow  through  for  the  first  twenty -four  hours,  or  the 
surgeon  may  introduce  his  finger  after  a  few  hours  to  clear  the  wound 
of  coagula.  Pain  must  be  allayed  by  morphia,  the  wound  kept  perfectly 
clean,  the  diet  nourishing,  and  then  in  favourable  cases  the  urine  begins 
to  flow  by  the  urethra  in  about  one  week  (sometimes  in  two  or  three 
days),  and  the  wound  heals  completely  in  four  or  five.  It  often  becomes 
covered  by  a  membrane  (p.  128). 

Complications. — (1)  Severe  haemorrhage  may  proceed  at  the  time  of 
the  operation,  or  after  it,  from  the  superficial  or  transverse  artery  of  the 
perinaeum,  from  the  artery  of  the  bulb,  or  from  the  prostatic  plexus  of 
veins ;  rarely  from  the  pudic.  The  bleeding  orifice  should  be  secured 
with  a  ligature  if  possible ;  by  drawing  the  wound  well  open  or  pressing 
up  its  floor  with  a  finger  in  the  rectum,  we  may  be  able  to  seize  the 
vessel  with  clamp-forceps,  which  may  be  left  on  the  vessel  for  a  few 
hours  ;  if  this  be  impossible,  the  bleeding  point  must  be  compressed  as 
long  as  may  be  necessary  with  the  finger.  A  general  venous  or  arterial 
oozing  must  be  checked  by  ice  in  the  wound,  or,  better,  by  a  sponge  in 
hot  water  ;  these  failing,  by  plugging  the  wound.  The  best  plug  is  the 
4  air-tampon  '  of  Buckston  Brown  ;  it  consists  of  a  gum-elastic  tube  sur- 
rounded by  an  india-rubber  bag,  which  can  be  distended  with  air  through 
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a  stop-cock ;  the  tube  is  placed  in  the  bladder  and  the  bag  blown  up. 
An  efficient  substitute  may  be  extemporised  by  putting  a  '  petticoat '  of 
linen  round  the  tube,  and  after  the  latter  is  placed  in  the  bladder, 
plugging  the  space  between  it  and  the  petticoat  with  pieces  of  boracic 
lint.  In  48  hours  the  tube  and  plug  may  be  removed  together.  Plugging 
should  never  be  resorted  to  lightly ;  the  blood  is  often  forced  into  the 
pelvic  connective  tissue,  and  even  up  to  the  kidneys,  there  to  decompose 
and  excite  suppuration.  Care  should  be  taken  that  blood  does  not  ac- 
cumulate in  the  bladder.  This  may  be  suspected  if  the  patient  become 
pale  and  exhausted,  the  bladder  full,  and  painful  straining  set  in,  for, 
naturally,  there  is  but  little  pain  after  lithotomy  ;  and  it  must  be  com- 
bated by  washing  out  clots  with  boracic  lotion,  and  then  inserting  a  tube 
to  keep  the  bladder  empty  and  at  rest.  If  the  bleeding  is  severe  it  must 
be  dealt  with  as  above.  Primary  haemorrhage. and  shock  and  secondary 
haemorrhage  cause  a  good  many  deaths.  Urine  may  be  similarly  retained 
in  atonied  bladders  and  cause  much  suffering  before  it  is  found  out. 

(2)  Pelvic  cellulitis,  usually  suppurative,  is  often  indicated  by  adyna- 
mic fever,  and  even  this  may  be  low.  I  have  once  or  twice  found  a 
slightly  tender  swelling  in  the  mid-line  above  the  pubes,  which  turned 
out  to  be  an  abscess.  Cadge  has  noted  the  presence  of  urine  of  faecal 
smell  as  a  sign  of  abscess  near  the  rectum.  The  wound  should  be  ex- 
plored with  a  finger,  that  any  pus  in  its  neighbourhood  may  be  let  out. 
A  swelling  such  as  the  above  should  be  aspirated  and  incised  if  pus  were 
found. 

(3)  Simple  peritonitis  is  recognised  and  treated  as  usual.  It  may 
rise  from  wound  of  the  bladder,  extension  from  a  sacculus,  or  pyaemia. 

(4)  Pycemia  accounts  for  one-fourth  of  the  deaths. 

(5)  Interstitial  nephritis,  as  usual,  is  chiefly  responsible  for  the  mor- ' 
tality  ;  about  one-third  of  the  deaths  seem  to  fall  to  its  share. 

Median  lithotomy. — The  bilateral  operation  is  performed  by 
making  a  curved  incision,  with  the  convexity  upwards,  from  one  side  of 
the  perinaeum  to  the  other,  between  the  anus  and  bulb  of  the  urethra ; 
opening  the  membranous  portion  of  the  urethra  upon  a  median  staff, 
and  then  pushing  a  double  bistouri  cache  into  the  bladder,  by  which  both 
sides  of  the  prostate  may  be  divided. 

Allarton'1  s  operation. — An  operation  on  the  same  principle  was  pro- 
posed by  Allarton  ('Lithotomy  Simplified,'  1854;  'A  Treatise  on  Modern 
Median  Lithotomy,'  1863).  A  staff  with  a  central  groove  is  introduced 
and  held  firmly  against  the  pubes.  The  operator  introduces  his  left 
forefinger  into  the  anus,  and  pressing  its  point  against  the  staff  in  the 
prostate,  passes  a  long-handled  straight-pointed  knife  into  the  perinaeum, 
exactly  in  the  mid-line,  about  half  an  inch  above  the  anus,  till  it  hits 
the  groove  in  the  staff.  Then  he  moves  the  point  of  the  knife  a  few 
lines  towards  the  bladder  and  next  withdraws  it,  enlarging  the  incision 
upwards  as  he  does  so  to  the  extent  of  from  three-quarters  of  an  inch  to 
an  inch  and  a  half.  Next  he  passes  a  long  probe  along  the  groove  of  the 
staff  quite  into  the  bladder,  withdraws  the  staff,  and  insinuates  his  left 
forefinger  through  the  prostate,  which  is  not  cut  but  dilated,  above  the 
probe.  Now,  if  the  stone  be  small,  it  probably  comes  in  contact  with 
the  finger,  and  may  be  withdrawn  with  forceps.  If  not,  the  wound  in 
the  prostate  may  be  further  dilated,  or,  in  cases  of  difficulty,  the  stone 
may  be  crushed,  or  the  operation  converted  into  the  bilateral  one. 
Among  the  advantages  of  this  operation  Allarton  enumerates  the  impos- 
sibility of  missing  the  bladder,  the  small  amount  of  cutting  and  of  danger 
of  bleeding.    According  to  Sir  Henry  Thompson  this  operation  '  appears 
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to  become  dangerous,  just  in  proportion  as  injury  by  laceration  or 
overpressure,  under  the  name  of  dilatation,  is  superadded  to  the  incisions.' 
Want  of  space  is  the  failing  of  median  operations  ;  they  are,  there- 
fore, not  adapted  for  children,  nor  for  large  stones,  nor  for  large  and 
rigid  prostates ;  it  is  better  to  incise  both  sides  of  the  prostate  than  to 
dilate  beyond  passing  the  finger  into  the  bladder.  But  for  foreign  bodies 
not  otherwise  removable  and  for  examination  of  the  bladder  this  opera- 
tion has  many  applications. 

Suprapubic  lithotomy,  or  the  high  operation. — In  this  the 
bladder  is  opened  where  uncovered  by  peritoneum  in  the  hypogastrium. 
Its  advantages  are  :  Ease  of  performance,  greater  space  afforded  for  the 
removal  of  large  stones,  less  danger  of  haemorrhage,  of  wound  of  the 
rectum,  of  the  ejaculatory  ducts  (leading  to  sterility),  of  fistula — though 
the  wound  has  often  been  long  in  healing,  of  breaking  the  stone,  or  of 
leaving  fragments  behind. 

The  bladder  must  first  be  washed  out  if  the  urine  be  foul,  and  then 
well  distended  with  boracic  lotion,  to  raise  the  line  of  reflection  of  the 
peritoneum  as  much  as  possible  and  bring  a  large  non-peritoneal  sur- 
face of  the  bladder  in  contact  with  the  abdominal  wall ;  the  penis 
must  be  clamped  to  prevent  escape  of  the  fluid.  Petersen  advises  that 
the  rectum  shall  next  be  distended  by  means  of  14-16  oz.  of  water  in  an 
india-rubber  bag ;  he  supports  Garson  in  the  statement  that  this  raises 
the  peritoneum  still  farther  above  the  pubes,  whilst  Barwell  and  Cadge 
maintain  that  scarcely  ^  inch  more  is  thus  gained ;  but  all  are  agreed 
that  distension  of  the  rectum  steadies  the  bladder  and  renders  it  more 
prominent.  Both  of  these  injections  must  be  cautiously  practised,  for 
the  bladder  has  been  ruptured,  Polaillon  thinks  dilated  ureters  have 
been  injected,  and  the  rectum  has  been  torn. 

An  incision  2-3  inches  long  is  made  in  the  mid-line,  starting  from 
the  pubes,  and  deepened  to  the  linea  alba,  which  is  opened  for  2  inches 
and  the  edges  retracted ;  now  the  bladder  is  cautiously  exposed  with  two 
forceps  or  some  blunt  instrument,  the  peritoneum  being  recognised,  if 
exposed,  and  pushed  up  ;  the  bladder  is  fixed  by  two  sutures  passed  well 
through  it  on  either  side  of  the  mid-line  that  it  may  not  disappear 
behind  the  pubes  when  the  fluid  escapes.  A  small  opening  is  next 
made  in  the  mid-line  of  the  bladder,  a  finger  passed  in  and  the  stone 
examined,  and  such  enlargement  as  may  be  found  necessary  is  made 
chiefly  towards  the  pubes,  though  when  the  peritoneum  is  clear  there  is 
no  reason  why  its  line  should  not  be  approached  ;  h  possible,  the  wound 
should  permit  extraction  of  the  stone  without  bruising  of  the  edges.  A 
finger  in  the  rectum  or  vagina  is  of  much  assistance  in  removing  the 
stone.  When  this  is  effected  the  bladder  wound  should  be  accurately 
closed  by  catgut  sutures  passed  through  its  muscular  coat.  The  super- 
ficial wound  may  be  closed  above,  a  large  tube  being  inserted  below  to 
make  ample  provision  for  the  escape  of  urine  should  the  stitches  give 
way,  or  the  whole  wound  may  be  left  open  ;  the  bladder  must  be  con- 
stantly drained  by  a  soft  rubber  catheter,  from  which  a  weighted  tube  is 
carried  into  a  basin  of  carbolic  beneath  the  bed.  An  antiseptic  dressing 
should  be  kept  on  the  wound  ;  and  some  antiseptic  wool,  changed  every 
few  hours,  applied  round  the  junction  of  the  penis  and  catheter.  The 
dangers  of  the  operation  are  :  rupture  of  the  bladder  or  rectum,  to  be 
treated  by  suture ;  wound  of  the  peritoneum— if  this  occur  before  the 
bladder  is  opened  the  surgeon  must  decide  whether  he  will  proceed  or 
wait ;  peritonitis  from  wound,  extension  or  pyaemia ;  pelvic  cellulitis, 
septic  or  from  extravasation ;  pyaemia,  and  interstitial  nephritis. 
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The  special  indications  for  this  operation  are :  a  stone  too  large  or 
hard  to  be  crushed  ;  an  encysted  stone ;  perhaps  some  cases  of  recur- 
rence apparently  traceable  to  non-removal  of  the  last  fragment  after 
crushing.  It  was  formerly  preferred  to  lateral  lithotomy  in  cases  of 
greatly  enlarged  prostate,  when  the  tubera  ischii  were  too  close  to 
permit  extraction  of  the  stone,  or  the  hips  so  ankylosed  that  the 
perinasum  could  not  be  exposed. 

Choice  of  operation  in  cases  of  stone. — The  answer  which  must 
now  be  returned  to  this  question  is  very  different  from  that  which  would 
have  been  given  10  years  ago,  but  it  is  not  yet  settled.  Speaking  of 
stone  in  the  male,  it  may  be  said  that  litholapaxy,  as  the  least  danger- 
ous operation,  should,  whenever  possible,  be  performed.  Apparently,  it 
cannot  be  done  in  certain  cases  in  children  because  a  sufficiently  power- 
ful lithotrite  cannot  with  safety  be  introduced,  but  the  limits  of  possi- 
bility in  this  respect  may  perhaps  be  extended.  Stones  of  3-4  ounces 
in  the  adult  have  been  successfully  attacked,  but  an  inexperienced 
operator  would  be  wiser  to  cut  in  such  cases  ;  below  this  weight,  crushing 
should  certainly  be  done— above  it,  cutting.  Stricture  is  no  bar  to  crush- 
ing unless  it  cannot  be  so  treated  as  to  allow  the  introduction  of  instru- 
ments, as  might  happen  especially  in  some  traumatic  cases ;  but  it  is 
probable  that  a  perineal  lithotomy  with  division  of  the  stricture  from 
outside  would  be  less  likely  in  many  cases  to  excite  kidney  complications. 
An  encysted  stone  cannot  be  crushed. 

In  the  cases  above  mentioned  some  cutting  operation  must  be  done : 
lateral  lithotomy  will  in  children  always  be  preferred  to  median  or 
suprapubic,  unless  litholapaxy  is  abandoned  because  of  the  large  size 
of  the  stone,  when  suprapubic  must  be  done.  In  adults  suprapubic 
lithotomy  should  be  done  in  all  cases  unfit  for  crushing,  except  in  the 
case  of  severe  stricture,  when  the  choice  between  median  and  lateral 
lithotomy  will  depend  on  the  size  of  the  stone. 

There  are  two  other  points  of  view  from  which  this  question  may 
be  considered : — 1.  The  success  of  the  various  procedures.  As  regards 
mortality,  litholapaxy  in  children,  according  to  Cadge,  will  probably 
have  a  mortality  of  2-3  per  cent ;  in  112  cases  of  adults,  whose  mean 
age  was  62  Sir  H.  Thompson  lost  3  cases,  or  2|  per  cent.  Perineal 
lithotomy  in  children  has  a  mortality  of  5  or  6  per  cent. ;  up  to  50  its 
mortality  is  probably  not  more  than  10  per  cent.,  but  after  this  it 
becomes  serious — for  example,  of  169  cases  Cadge  lost  29,  13  being 
60-70,  and  10  over  70.  Further,  the  mortality  of  the  lateral  operation  has 
been  40-45  per  cent,  with  stones  over  2  ounces.  Suprapubic  lithotomy 
according  to  Turner  (Ashurst's  '  Encyclopaedia,'  vol.  vi.)  has  had  a 
mortality  of  27  per  cent,  in  120  cases  at  all  ages. 

2.  According  to  Cadge  recurrence  of  stone  from  descent  of  a  fresh 
calculus  occurs  about  once  in  50  cases  ;  but  from  leaving  behind  a 
fragment  and  from  phosphatic  deposit  it  is  much  more  frequent  after 
lithotrity  than  lithotomy,  and  here  the  suprapubic  operation  should 
have  the  advantage.  Including  phosphatic  masses,  very  probably  form- 
ing on  small  fragments  left  in  sacs,  pouches,  and  recesses  in  large  prostates, 
Cadge  thinks  that  probably  1  in  5  patients  suffers  relapse  after  litho- 
trity ;  but  this  includes  careless  hospital  patients.  After  lithotomy, 
recurrence  at  Norwich  has  occurred  in  rather  more  than  5  per  cent. 

Stone  in  Women. 
Stone  in  women  is  much  less  frequent  than  in  men  (p.  785).  The 
symptoms  are  much  the  same.    Several  operations  are  practised. 
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Litholapaxy  should  be  practised  both  in  children  and  adults  if  the 
■stone  is  not  too  hard  or  too  large.  Suprapubic  lithotomy  will  probably 
prove  the  best  operation  for  those  left,  especially  in  girls  ;  but,  in  adults, 
vaginal  or  urethro-vaginal  lithotomy  may  prove  better  than  suprapubic 
for  stones  of  2-4  ounces,  which  can  be  thus  removed  without  much 
bruising  and  consequent  non-union  or  sloughing  of  the  edges. 

Bapid  dilatation  of  the  urethra,  by  Weiss'  dilator,  followed  by  the 
finger,  has  hitherto  been  preferred  for  stones  up  to  ^  ounce,  even  in 
children  ;  this  rarely  leaves  incontinence,  but  the  danger  of  it  will 
probably  bring  litholapaxy  to  the  fore  for  these  cases.  Division  of  the 
•outer  ^  inch  (the  least  dilatable  part  of  the  urethra)  was  combined 
with  dilatation  by  Sir  W.  Fergusson,  who  thus  extracted  a  stone  3  inches 
in  circumference,  and  the  woman  had  control  of  her  urine  immediately 
afterwards. 

Vaginal  and  ur ethro -vaginal  lithotomy  are  performed  by  cutting  from 
the  vagina  on  to  a  median  staff  and  dividing  upon  it  the  vesico-vaginal, 
and,  if  necessary,  the  deep  part  of  the  urethro-vaginal  septum.  After 
removal  the  wound  is  carefully  sutured  like  a  vesico-vaginal  fistula  (g.v). 


CHAPTER  XLV. 

DISEASES  OF  THE  MALE  GENITALS. 

Diseases  of  the  Penis. 

Phimosis  is  a  constriction  of  the  orifice  of  the  foreskin,  so  that  the 
glans  cannot  be  uncovered  without  difficulty,  if  at  all ;  it  is  often  com- 
bined with  adhesion  of  the  prepuce  to  the  glans.  It  may  be  congenital 
•or  caused  by  inflammatory  swelling  or  scar-contraction.  Besides  the 
obstruction  which  it  occasions  to  the  functions  of  the  organ,  it  prevents 
the  washing-away  of  the  secretions  of  the  glands  around  the  corona 
glandis,  and  thus  renders  the  patient  liable  to  frequent  balanitis,  and  in 
advanced  age,  it  is  thought,  to  epithelioma  ;  it  is  a  source  of  great 
trouble  if  venereal  disease  be  contracted. 

Treatment. — In  young  children  the  orifice  of  the  .  prepuce  is  very 
dilatable,  and  if  the  prepuce  be  forcibly  retracted  and  any  adhesions 
torn  through  further  operation  may  be  avoided  by  directing  the  nurse 
to  retract  the  prepuce  at  least  once  a  day.  Unless  this  treatment  be 
adopted  whilst  the  child  is  only  a  few  months  old,  the  orifice  of  the 
prepuce  becomes  too  rigid  to  admit  of  it ;  and  then  in  order  to  produce 
a  radical  cure  the  surgeon  must  circumcise. 

Circumcision. — Wash  the  parts.  Clip  the  prepuce  just  where  the 
tip  of  the  glans  lies  with  a  pair  of  polypus  forceps,  applying  them 
rather  obliquely,  parallel  to  the  corona ;  then  hold  the  prepuce  with 
forceps,  slide  a  knife  down  the  polypus  forceps  and  remove  the  part 
beyond' them  ;  retract  the  skin,  slit  up  the  mucosa  along  the  dorsum  to 
the  corona  and  expose  the  glans  completely  ;  wash  away  all  secretion 
and  scrub  with  an  antiseptic.  Then  trim  the  mucous  membrane  off 
parallel  with  the  corona  and  about  ^  inch  from  it,  leaving  the  fraenum 
entire.  All  bleeding  must  be  stopped  (there  is  usually  little  in  children) 
and  then  the  skin  of  the  penis  should  be  accurately  sewn  to  the  mucous 
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membrane  by  eight  interrupted  catgut  sutures,  or  by  a  continuous  suture., 
starting  at  the  fraenum. 

In  adults  the  operation  is  easily  conducted  antiseptically.  After  the 
operation  is  completed  the  penis  should  be  washed  with  carbolic  lotion, 
sprinkled  with  iodoform  crystals,  and  dressed  with  iodoform  wool,  which 
should  be  fixed  to  the  (dried)  penis,  and  water-proofed  with  collodion. 
The  dressing  may  be  left  on  a  week,  unless  there  be  pain,  redness,  or 
swelling ;  the  wound  will  usually  be  found  healed,  and  the  portion  of 
the  catgut  sutures  within  the  wound  will  often  be  absorbed.  Another 
wool  and  collodion  dressing  should  be  applied  for  a  few  days  longer.  In 
chancrous  and  gonorrheal  cases  disinfection  should  be  most  careful 
immediately  the  mucosa  is  slit  up. 

In  babies,  wash  and  apply  iodoform  as  above,  then  stretch  the  penis, 
and  apply  a  narrow  strip  of  linen,  spread  with  boracic  ointment,  tightly 
enough  to  check  bleeding  into  the  areolar  tissue  or  oedema ;  apply 
plenty  of  boracic  ointment  around  this,  and  have  the  dressing  changed 
after  each  act  of  micturition,  keeping  the  parts  well  greased. 

It  would  certainly  be  a  good  thing  if  the  Hebrew  custom  were  gene- 
rally adhered  to ;  retraction  should  never  be  practised,  on  a  fairly  healthy 
child,  when  consent  to  circumcision  can  be  obtained. 

Paraphimosis  exists  when  a  tight  prepuce  is  pulled  back  over  the 
glans,  constricting  it  and  causing  it  to  swell.  It  is  most  commonly  a 
result  of  inflammation  following  impure  connection. 

Treatment. — The  surgeon  first  compresses  the  glans,  well  oiled 
and  covered  with  a  bit  of  lint,  between  the  thumbs,  so  as  to  squeeze  the 
blood  out  of  it,  whilst  he  draws  the  prepuce  forward  with  his  fingers. 
If  this  fail,  or  the  attempt  prove  very  painful,  the  constricting  band, 
which  is  at  the  orifice  of  the  prepuce,  must  be  divided  freely  in  the 
middle  line  on  the  dorsum.  The  constriction  lies  above  the  roll  of- 
swollen  tissue  which  surrounds  the  corona.  If  this  operation  be  delayed, 
the  tissues  will  become  so  matted  together,  that  the  prepuce  cannot  be 
drawn  forwards  at  once,  even  after  the  division  of  the  constricting  band, 
but  all  pain  will  be  relieved.  In  a  few  days  the  tight  band  usually 
ulcerates  through  in  the  furrow  in  the  dorsum  ;  such  a  thing  as  gan- 
grene of  the  glans  is  almost  unheard  of. 

Epithelioma  of  the  penis  (squamous)  generally  begins  as  a  warty 
excrescence  on  the  inner  surface  of  the  prepuce,  which  increases,  and 
after  a  time  ulcerates.  Fresh  warty  growths  sprout  up,  and  the  body  of 
the  organ  is  invaded ;  ulceration  spreads  with  foetid  discharge ;  the 
urine  irritates  greatly ;  the  glands  in  the  groin  and  iliac  fossae  become 
affected,  and  the  patient  dies  exhausted. 

This  disease  may  be  complicated  with  syphilis ;  it  may,  in  its  earlier 
stages,  be  indistinguishable  from  vascular  warts,  or  condylomata,  if 
ulcerated ;  induration  of  the  penis  at  the  base  of  the  wart  points 
strongly  to  epithelioma.  The  rule  hence  deducible  is,  that  free  and 
early  extirpation  should  be  performed  in  all  doubtful  cases  ;  and  that  if 
the  disease  return  the  part  should  be  amputated, 

Amputation  of  the  penis.— When  only  the  glans  is  involved, 
stretch  the  penis,  and  tie  a  small  drainage  tube  round  its  root :  divide 
the  skin  all  round  the  organ,  at  the  level  at  which  it  is  intended  to 
amputate,  and  then  beginning  above,  cut  straight  through  the  corpora 
cavernosa  down  to  the  spongy  body— the  sheath  of  which  is  easily  recog- 
nised ;  half  an  inch  or  so  of  the  spongy  body  can  easily  be  separated, 
before  it  is  cut  through,  from  the  part  to  be  removed,  and  left  projecting 
from  the  stump.   The  two  dorsal  arteries  and  two  arteries  of  the  corpora 
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-cavernosa  (in  the  centres  of  the  bodies)  are  tied,  the  tourniquet  is 
removed,  any  other  bleeding  vessels  ligatured,  the  skin  brought  together 
loosely  across  the  stump,  the  projecting  urethra  is  slit  up  a  little  along 
its  lower  wall,  and  stitched  thus  open  to  the  skin  around;  plenty  of 
iodoform  constitutes  the  best  dressing.  A  bougie  should  be  passed  into 
the  urethral  orifice  occasionally,  when  healing  is  well  established.  This 
is  the  best  way  to  prevent  a  most  troublesome  stricture,  and  burying  of 
the  urethral  orifice  as  scar-contraction  proceeds.  It  can  be  done  only  in 
early  cases  limited  to  the  glans.  When  the  disease  is  more  extensive, 
less  corpus  spongiosum  can  be  saved.  Professor  Lister  modifies  this  ope- 
ration by  forming  antero-posterior  skin-flaps,  which  are  sutured  together, 
and  the  urethra  is  stitched  to  the  margins  of  a  slit  in  the  posterior  flap. 

When  the  penis  is  involved  as  far  back  as  the  scrotum,  remove  the 
entire  organ  with  its  crura,  as  advocated  by  Pearce  Gould  ('Lancet, 
May  20,  1882,  p.  821).  The  patient  is  placed  in  lithotomy  position,  the 
scrotum  divided  all  along  the  raphe,  the  corpus  spongiosum  exposed, 
separated  from  the  corpora  cavernosa  back  to  the  triangular  ligament,  and 
then  divided  so  as  to  leave  a  stump  of  sufficient  length  to  be  brought 
out  of  the  wound  in  the  perinaeum.  The  crura  penis  are  separated  with 
a  raspatory  from  the  rami  of  the  pubes,  and  the  incision  should  be 
carried  round  the  penis,  so  as  to  divide  the  suspensory  ligament,  the 
dorsal  arteries  being  secured.  The  whole  penis  is  now  removed.  The 
end  of  the  corpus  spongiosum  is  cut  up  and  stitched  to  the  posterior 
part  of  the  scrotal  incision,  the  rest  of  the  wound  closed,  and  a  tube 
inserted. 

Epispadias. — As  the  front  parts  of  the  segments  of  the  cranium, 
and  the  soft  parts  covering  them,  may  be  imperfectly  developed,  leaving 
the  fissures  known  as  cleft-palate  and  hare-lip,  so  the  corresponding  parts 
of  the  sacral  series,  if  arrested  in  development,  will  leave  fissures.  The 
pubic  bones  may  be  imperfect  at  the  symphysis,  leaving  a  gap,  completed 
by  ligament ;  or  there  may  be  complete  absence  of  the  anterior  wall  of 
the  bladder,  the  abdominal  wall,  the  pubic  symphysis,  and  of  the  upper 
wall  of  the  urethra.  There  is  then  a  wide  gap  at  the  lower  part  of  the 
abdomen,  from  which  the  red  mucous  membrane  of  the  bladder  protrudes, 
like  a  hernial  or  vascular  tumour.  At  the  lower  part  the  papillary 
'Orifices  of  the  ureters  may  be  seen,  from  which  the  urine  is  incessantly 
dribbling.  The  umbilical  cicatrix  is  always  wanting,  being  blended  in  a 
'scar  which  surrounds  the  protruding  and  everted  bladder.  This  con- 
dition is  called  ectopia  or  extroversio  vesicce.  The  t  >sticles  and  scrotum 
may  be  well  developed.  If  the  penis  is  present,  the  urethra  is  open  all 
along  the  dorsum. 

The  surgeon  may,  under  such  circumstances,  content  himself  with 
mechanical  appliances  for  palliating  the  patient's  distressing  inconveni- 
ences ;  or  he  may  attempt  a  radical  cure. 

Wood's  operation  ('  Med.  Chir.  Trans.'  vol.  lii.  p.  85). — A  square 
skin-flap  is  raised  from  the  abdominal  wall  above  and  large  enough  to 
cover  the  protruding  mucosa ;  and  a  pear-shaped  flap  is  cut  in  either 
,groin  with  its  neck  towards  the  pubes,  the  two  together  being  large 
enough  to  cover  the  square  flap ;  the  former  is  turned  down,  and  the 
latter  are  twisted  in  over  it,  and  fixed  by  sutures,  their  raw  surfaces 
lying  against  that  of  the  square  flap,  whilst  its  skin  surface  only  is 
exposed  to  the  urine.  All  the  raw  surfaces  whence  flaps  were  raised  are 
drawn  together  by  sutures,  and  the  child  is  kept  lying  with  the  shoulders 
raised  and  the  knees  flexed  over  a  pillow.  All  the  flaps  should  be  ample, 
as  contraction,  leaving  the  mucosa  exposed  below,  is  frequent  in  cases 
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that  heal.  Where  this  exposure  is  only  slight,  it  may  be  remedied  by 
twisting  in  flaps  from  the  upper  ends  of  the  labia,  or  labia-like  surfaces 
covering  the  testes,  and  uniting  them  to  the  original  flaps  ;  or,  when  the 
penis  is  present,  by  roofing  over  the  urethra  with  a  flap  raised  like  an 
arch  from  the  scrotum,  or  by  two  flaps  raised  from  the  penis,  so  that  when 
covering  in  the  urethra  their  raw  surfaces  shall  touch.  A  urinal  is  fitted,, 
and  the  escape  of  urine  in  all  directions  prevented  by  this  operation,, 
which  has  been  successful  in  many  cases  operated  on  by  Professor  Wood 
and  others.  Contact  of  clothes  with  the  tender  mucosa  is  also  prevented.. 
Much  suffering  has  sometimes  been  caused  by  growth  of  hair  into  the 
artificial  bladder,  and  phosphatic  accumulation  upon  it. 

Hypospadias  is  a  deficiency  of  the  parts  constituting  the  under- 
surface  of  the  urethra.  In  the  first  degree,  which  is  very  common,  the 
urethra  ends  at  the  base  of  the  glans,  the  fraenum  being  absent ;  this 
requires  no  treatment.  In  the  second  degree,  the  urethra  ends  in  the 
seroto-penile  angle,  rendering  the  projection  of  urine  impossible,  and 
causing  sterility.  In  the  third  degree,  the  urethra  opens  in  the  perinaeum, 
the  scrotum  is  split,  the  testes  being  in  labia-like  folds,  and  the  penis  very 
small ;  these  cases  often  give  rise  to  errors  as  to  sex,  and  admit  of  no  relief. 

Wood's  operation  for  the  relief  of  hypospadias  of  the  second 
degree  consists  in  transplanting  the  upper  part  of  the  prepuce  (which  in 
these  cases  is  usually  abundant,  and  shaped  like  a  hood)  by  means  of  a 
button-hole  aperture,  through  which  the  glans  penis  is  pushed,  so  as  to 
bring  a  bridge-like  flap  of  the  skin  over  the  deficient  urethra.  The  skin 
surrounding  the  latter  is  turned  up  so  as  to  form  reversed  flaps,  an 
elongated  one  being  taken  from  the  front  of  the  scrotum.  Upon  these 
the  raw  surface  of  the  prepuce  is  placed,  and  becomes  united  so  as  to 
form  a  continuation  of  the  urethra.  This  operation  has  been  performed 
in  a  good  number  of  cases  and  with  very  satisfactory  results. 

A  condition  which  often  accompanies  these  cases  is  more  difficult  of 
cure,  viz.,  a  downward  curvature  of  the  corpora  cavernosa  during  erec- 
tion. It  is  caused  by  the  unyielding  nature  of  the  cicatricial  tissue- 
which  forms  in  the  site  of  the  deficient  corpus  spongiosum.  Mr.  Wood 
has  improved  several  cases  in  which  this  condition  has  been  present  by- 
section  of  the  cicatrix  in  several  places  or  by  dissecting  it  away,  and. 
applying  a  thin  metal  splint  during  and  after  healing. 

Penile  nstulse  are  exceedingly  difficult  to  cure,  unless  all  urine  be 
prevented  from  passing  through  them.  This  may  be  done  by  teaching 
the  patient  how  to  pass  a  soft  catheter,  and  after  the  operation  causing 
him  to  draw  off  all  his  urine ;  this  method  is  applicable  even  to  fistulas,, 
through  the  prostate,  from  bursting  of  an  abscess  in  both  directions. 
For  penile  and  scroto-penile  fistulas  we  can  open  the  membranous 
urethra  and  drain  the  bladder.  Then  a  flap  may  be  glided  or  twisted. 
so  as  to  cover  the  opening. 

Diseases  of  the  Testis. 
Examination  of  cases  of  intra-scrotal  tumour. — Let  the  pa- 
tient stand  before  the  surgeon. 

(1)  Inspect  the  scrotum,  noting  any  abnormal  redness,  swelling  on 
one  or  both  sides,  the  shape  and  situation  of  any  swelling,  and  whether; 
it  has  a  neck  running  up  to  the  inguinal  ring. 

(2)  Take  one  side  of  the  scrotum  in  either  hand  and  press  the* 
forefinger  and  thumb  together  at  the  top  of  the  scrotum,  above  the 
swelling,  so  as  to  grasp  the  cord,  and  determine  carefully  whether  the 
elements  of  the  cord  can  be  felt  with  equal  distinctness  upon  the  two, 
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sides,  for  if  there  is  any  viscus  coming  down  from  the  abdomen  into 
the  scrotum  it  will  necessarily  conceal  the  cord  more  or  less.  If  the 
cord  is  concealed  the  surgeon  at  once  thinks  of  hernia,  reducible  or 
irreducible,  and  looks  for  impulse,  reducibility,  gurgling,  resonance,  and 
traces  the  swelling  to  the  abdominal  ring.  But  the  cord  may  be  thicker 
than  normal  and  yet  its  individual  elements  are  quite  distinct ;  we  must 
then  make  out  whether  the  thickening  is  due  to  thickening  of  the  vas 
or  to  swelling  of  the  connective  tissue,  muscle,  and  vessels.  This  is 
done  by  taking  the  cords  between  the  points  of  the  fingers  and  thumbs 
and  letting  their  constituent  elements  escape  bit  by  bit  from  the  grasp  ; 
the  firm  cord-like  vasa  will  soon  be  felt,  their  diameters  can  be  com- 
pared, and  we  can  soon  tell  whether  any  enlargement  is  uniform  or 
irregular,  giving  rise  to  bossy  swellings.  If  the  vas  is  not  enlarged,  and 
the  cord  is,  the  fault  must  lie  with  the  softer  parts  only. 

(3)  Slip  the  hands  down  so  that  the  swelling  and  testicle  lie  in  the 
hollow  between  the  fingers  and  thumbs,  the  latter  being  outside.  The 
whole  surface  of  the  mass  can  now  be  explored  by  slight  movements  of 
the  fingers  and  thumbs,  and  compared  with  the  other  side.  The 
practised  hand  will,  in  most  cases,  at  once  tell  whether  the  swelling  is 
due  to  some  effusion  into  the  tunica  vaginalis  or  to  enlargement  of  the 
testis  itself.  It  notes  :  the  shape  of  the  swelling,  its  exact  situation  in 
relation  to  the  testis  and  cord,  whether  concealing  these  parts  or 
not ;  the  involvement  of  skin ;  the  character  of  the  surface— smooth, 
irregular,  or  bossy  ;  the  consistence  of  the  mass  and  of  any  promi- 
nent parts ;  fluctuation ;  pain ;  tenderness  and  testicular  sensation ; 
weight ;  impulse,  and  translucency.  The  latter  point  is  best  tested  by 
pressing  the  finger  and  thumb  in  upon  the  cord  and  thus  squeezing 
down  the  swelling  and  rendering  the  scrotum  tense  over  it ;  then 
looking  through  the  almost  closed  fist,  a  roll  of  paper  or  a  stethoscope 
placed  upon  the  scrotum,  whilst  an  assistant  holds  a  candle  close  to  the 
other  side.  When  the  testis  is  enlarged  the  first  question  is  whether 
the  body  or  epididymis  is  chiefly  affected,  and  this  is  often  quickly 
decided  by  the  thumb,  which  in  gliding  over  the  outer  surface  as  the 
testis  is  pressed  gently  forwards,  strikes  against  the  hard  crescentic 
mass  of  a  swollen  epididymis,  or  feels  the  hard  globus  minor  below. 

(4)  Percussion  is  required  only  for  the  elimination  of  irreducible  hernia. 

(5)  Exploratory  puncture  and  examination  of  fluid,  if  any  escapes, 
is  sometimes  useful. 

(6)  It  is  now  often  necessary  to  go  into  the  history  and  make  a 
physical  examination  of  other  parts,  to  find  out  the  cause  of  the  disease. 
The  points  of  chief  importance  are :  injury,  direct  or  to  the  urethra  ; 
gonorrhoea,  syphilis,  and  tubercle. 

Development  and  descent  of  the  testis. — The  testis  is  de- 
veloped from  the  genital  ridge,  situate  internal  to  the  Wolffian  body 
from  which  the  kidney  is  formed.  At  the  beginning  of  the  7th  month 
the  testis  enters  the  internal  abdominal  ring  and  passes  through  the 
inguinal  canal,  so  as  usually  to  reach  the  bottom  of  the  scrotum  by  the 
end  of  the  8th  month.  It  is  preceded  by  a  pouch  of  peritoneum,  into 
the  back  of  which  it  protrudes  largely.  This  movement  usually  takes 
place  against  gravity ;  the  gubernaculum  shortens  as  the  movement 
proceeds,  and  Curling  regards  it  as  drawing  upon  the  testis,  but  Allen 
Thomson  denied  this,  leaving  the  matter  doubtful. 

Normally,  the  peritoneal  pouch  shortly  before  birth  closes  from  the 
internal  abdominal  ring  down  to  a  point  a  little  above  the  testis,  the 
intervening  portion  remaining  as  a  fine  cord  or  disappearing. 
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Anomalies  of  development  are  numerous.  The  whole  seminal 
apparatus  may  be  absent ;  both  testes  may  be  absent,  they  may  be  fused 
together  with  the  kidneys,  or  there  may  be  but  one  testis  ;  in  the  former 
case  the  genital  organs  remain  undeveloped,  there  is  no  sexual  desire  or 
power,  the  larynx  remains  small,  the  voice  unbroken,  growth  of  hair  on  the 
face  and  body  is  scanty,  and  the  limbs  tend  to  remain  round  and  fat ;  but 
with  one  healthy  testicle  the  man  is  practically  normal.  A  supernume- 
rary testis  has  never  been  found,  but  has  been  simulated  by  some  cyst  or 
tumour  of  the  cord  or  bit  of  omentum.  More  or  less  of  the  vas  or 
epididymis  may  be  absent,  but  the  testis  in  this  case  is  generally  fully 
developed,  and  the  characteristics  of  the  male  present. 

Anomalies  in  descent. — The  testis  maybe  retained  in  the  abdomen, 
in  the  inguinal  canal,  or  just  outside  the  external  ring;  or  it  may  pass 
into  the  pelvis,  through  the  femoral  ring  on  to  the  thigh  or  up  on  to  the 
abdomen,  or  into  the  perinseurn — on  one  or  both  sides.  The  testis  may 
lie  in  front  of  the  tunica  vaginalis,  with  its  non-serous  surface  looking 
forwards,  or  it  may  be  turned  upside  down,  the  vas  coming  straight  off 
from  the  globus  minor,  which  is  above  the  major. 

Of  103  children,  Curling  says  that  5  had  both,  7  the  right,  and  9  the 
left,  testis  in  the  groin,  and  4  had  both,  3  the  right,  and  5  the  left,  in  the 
abdomen  ;  10  came  down  in  3  weeks,  the  rest  were  not  down  by  the  5th 
week.  If  not  down  within  12  months,  the  descent  is  rarely  completed 
later  without  rupture.  A  testis  within  the  abdomen  is  more  likely  to 
develop  fully  and  is  much  less  trouble  than  one  in  the  inguinal  canal, 
where  its  enlargement  at  puberty  is  resisted,  where  it  is  liable  to 
violent  compression  and  other  injuries,  and  occasionally  to  protrusion 
(often  with  a  hernia)  through  the  external  ring — the  result  being 
great  pain  and  inflammation,  with  symptoms  of  strangulation.  When 
just  outside  the  external  ring,  in  the  perinaeum,  or,  indeed,  anywhere 
but  in  the  scrotum,  the  testis  is  very  liable  to  injury.  When  both  testes 
are  retained,  the  patient  is  not  impotent,  but  is,  in  the  great  majority 
of  cases  (Curling)  sterile,  the  semen  containing  no  spermatozoa.  It  is 
said  that  a  retained  testis  is  specially  liable  to  malignant  disease.  When 
one  testis  is  down  it  may  hypertrophy,  The  clue  to  the  diagnosis  of  all 
these  cases  is  absence  of  the  testis  from  the  scrotum,  and  imperfect 
development  of  the  latter;  the  shape,  consistence,  and  peculiar  pain 
caused  by  pressure,  will  help. 

Treatment. — If  a  testis  is  not  down  at  the  end  of  12  months 
Curling  advises  that  a  truss  be  applied  to  keep  it  and  the  threatened  or 
existent  hernia  up.  When  a  testis  lies  just  outside  the  external  ring,  it 
may  sometimes  be  pressed  and  drawn  towards  the  scrotum  out  of 
harm's  way  ;  if  not,  Wood's  recommendation  of  a  truss  with  a  ring  pad 
covered  by  a  water  cushion  may  be  followed  ;  the  testis  lies  in  the 
aperture,  and  is  protected  by  the  edge,  which  keeps  up  any  hernia.  But 
this  state  is  not  at  all  likely  to  prove  satisfactory.  When  retained 
in  the  canal  and  liable  to  occasional  protrusion,  truss  treatment  is 
scarcely  possible  ;  and  at  puberty  other  measures  will  very  likely  be 
rendered  necessary.  The  surgeon  will  in  many  of  these  cases  in 
children  feel  justified  in  making  an  attempt  to  place  the  testicle  in  the 
scrotum,  at  the  same  time  performing  a  radical  cure  of  any  hernia.  In 
older  patients  frequent  pain  may  necessitate  castration.  From  the 
perinaaum  a  testis  with  its  cord  should  be  lifted  out  through  an  incision 
starting  from  the  ring,  and  transplanted  bodily  into  the  scrotum  laid 
open  from  the  ring  to  its  lower  end. 

Xffeuralgia  produces  fits  of  excruciating  pain,  which  leaves  the  parts 
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tender  and  slightly  swollen.  The  treatment  must  be  that  of  neuralgia 
generally.  A  few  leeches,  ice,  or  evaporating  lotion,  and  opiate  or 
belladonna  plasters  or  liniments,  sometimes  afford  relief.  The  internal 
remedies  most  likely  to  do  good  are  steel,  quinine,  and  other  tonics. 
Extreme  sensitiveness  of  the  testis,  so  that  it  cannot  bear  the  slightest 
touch — the  representative  of  irritable  ovaries — is  another  form  of 
this  disorder  sometimes  met  with  in  nervous  hypochondriacal  subjects, 
at  puberty,  after  inflammation,  and  in  persons  who  suffer  from  any 
prostatic  irritation  or  spermatorrhoea.  Tonics  and  cold  applications 
may  be  tried.  The  cause  of  the  affection  should  be  ascertained,  and,  if 
possible,  removed.  It  may  be  associated  with  mental  disease  and 
epilepsy,  and  the  aura  cpileptica  may  arise  in  the  diseased  testicle,  and 
in  such  cases  castration  would  probably  be  advisable. 

Hypertrophy  of  one  testis  rarely  results  from  retention  (Wood, 
*  Path.  Soc.  Trans.,'  vol.  28)  or  loss,  by  injury  or  disease  in  early  life,  of 
the  other. 

Atrophy  is  more  common  and  may  result  from  senile  degeneration 
or  wasting  disease  ;  excessive  use  ;  or  impaired  blood  supply,  which  may 
be  caused  in  many  ways.  The  spermatic  artery  may  be  compressed  or 
thrombosed,  the  spermatic  veins  may  be  varicose — a  badly  fitting  truss 
may  sometimes  compress  the  cord ;  a  large  hydrocele  or  hematocele 
may  compress  the  gland  constantly  and  uni- 
formly ;  but  by  far  the  most  frequent  cause  of 
any  marked  atrophy  is  orchitis  from  various 
causes,  especially  mumps,  the  wasting  in  these 
cases  being  sometimes  so  rapid  that  the  pro- 
cess might  be  an  acute  fatty  degeneration 
with  absorption  of  the  products,  whilst  in 
others  the  shrinking  of  inflammatory  fibroid 
tissue  is  obviously  the  pathology.  The  testis 
may  thus  dwindle  to  the  size  of  a  pea.  There 
is  no  cure.  Rarely  shrinking  epididymitis 
leads  to  atrophy,  the  fibrous  body  of  Highmore 
being  probably  also  involved  and  the  entering 
vessels  constricted. 

Hydrocele  signifies  a  collection  of  serous 
fluid  in  connection  with  the  tunica  vaginalis, 
testicle,  or  cord.  There  are  several  varieties, 
some  of  which  are  common  and  important, 
others  rare  and  unimportant.  They  may  be  thus 
classified : — Hydroceles  of  the  tunica  vaginalis : 
common,  congenital,  or  inguinal.  Hydroceles 
of  the  testis  :  encysted  hydrocele  of  the  epi- 
didymis, ditto  of  the  tunica  albuginea.  Hydro- 
celes of  the  cord :  encysted,  congenital,  or 
diffused. 

In  the    common   vaginal  hydrocele 

fluid  collects  in  the  tunica  vaginalis  (Fig.  281) 
usually  on  one  side  only,  forming  a  pyriform  281.— Vaginal  hydrocele, 
swelling,  with  the  large  end  down,  which  begins         King's  Coll.  Mus. 
below  and  grows  upwards,  slowly  as  a  rule,  but 

sometimes  rapidly,  perhaps  reaching  an  enormous  size,  but  usually 
smaller  than  a  cocoa-nut ;  it  is  heavy,  fluctuating,  tolerably  tense  and 
smooth ;  the  testicle  cannot  be  felt  distinctly  unless  the  sac  is  unusu- 
ally lax,  but  it  lies  behind  and  below,  and  sharp  pressure  here  detects 
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an  obscure  firm  mass,  and  excites  the  peculiar  sickening  testicular  pain.. 
As  a  rule  there  is  no  spontaneous  pain,  but  merely  a  sense  of  dragging 
from  the  loin  or  groin,  proportionate  to  the  weight  of  the  mass  ;  the 
cord  is  plain  above  it ;  there  is  no  impulse,  the  swelling  is  irreducible 
and  translucent,  and  the  fluid  is  usually  clear,  yellow,  highly  albuminous, 
and  contains  fibrinogen. 

In  some  cases  the  sac  is  of  hour-glass  form,  being  constricted  either 
where  the  skin  of  scrotum  and  groin  unite  or  just  above  testis  where 
the  funicular  process  should  be  obliterated  (Curling),  and  the  presence 
of  adhesions  may  greatly  modify  the  shape ;  it  may  be  so  tense  that 
fluctuation  is  doubtful,  or  so  lax  that  the  testis  is  plain  ;  hernial  pro- 
trusions or  adhesions  may  rarely  render  the  surface  irregular ;  the 
testis  may  lie  in  front  (p.  808)  or  be  adherent  to  the  anterior  wall  of 
the  sac  ;  somewhat  severe  pain  may  occur  when  effusion  is  rapid ;  the 
cord  may  be  concealed  and  an  impulse  be  present  when  the  funicular 
process  has  remained  open  as  high  as  the  inguinal  canal  or  internal  ring, 
for  then  the  fluid  distends  the  external  ring  and  canal,  and  may  even 
form  a  swelling  in  the  iliac  fossa ;  on  tapping  such  a  hydrocele  a 
hernia  may  descend ;  translucency  may  be  lost  on  account  of  opacity 
of  the  fluid  or  thickening  of  the  sac.  Admixture  of  blood  with  the 
fluid,  which  becomes  chocolate,  is  not  uncommon  ;  sometimes  choles- 
terine  is  present  in  large  quantity.  The  sac  may  be  densely  fibroid  in 
old  cases  and  in  those  of  syphilitic  origin ;  it  may  even  calcify. 

Causes. — Hydrocele  occurs  at  all  ages  and  is  specially  common  in 
hot  climates  ;  it  may  be  hereditary.  Often  no  cause  is  evident ;  blows,, 
strains  of  the  groin,  and  fatigue  are  sometimes  assigned ;  the  irritation 
of  loose  fibroid  bodies  sometimes  found  in  the  tunica  vaginalis,  of  an 
encysted  hydrocele  of  the  epididymis,  or  of  iodine  injection  ;  any 
inflammation  of  the  testis,  but  especially  the  acute  gonorrheal  epididy- 
mitis and  the  chronic  simple  and  syphilitic  orchitis  ;  blocking  of  lym- 
phatics in  lymph-scrotum  (p.  199). 

Diagnosis:  from  irreducible  hernia  (p.  631)  ;  from  tumours  of  the 
testicle,  e.g.  cystic  disease,  by  pyriform  shape,  more  distinct  fluctuation, 
presence  of  testicular  sensation  below  and  behind,  less  weight,  translu- 
cency, and  the  results  of  tapping. 

Treatment. — In  children  many  hydroceles  disappear  spontaneously, 
so  evaporating  lotions,  collodion,  and  weak  iodine,  sometimes  get  unde- 
served credit.  One  tapping  rarely  cures,  repeated  tapping  is  rather 
more  often  successful.  In  children,  multiple  puncture  of  the  sac  with 
a  lance-headed  needle,  repeated  once  or  twice,  is  usually  successful ;  the 
fluid  escapes  through  the  punctures  into  the  areolar  tissue,  the  scrotum, 
and  even  penis,  becoming  cedematous,  and  is  thence  absorbed.  In 
adults  somewhat  more  serious  treatment  is  generally  required  to  bring 
about  a  radical  cure.  This  may  be  effected  by  the  injection  of  irritant 
fluids,  the  passage  of  a  seton  through  the  sac,  or  aseptic  incision  and 
drainage.  It  is  obvious  that  a  radical  cure  must  not  be  attempted 
whilst  disease  of  the  testicle,  causing  the  'effusion,  persists,  nor  indeed 
until  many  months  after  cure  of  such  disease. 

Tapping. — The  surgeon  makes  out  the  postion  of  the  testis  by  feeling 
its  resisting  mass,  exciting  testicular  pain,  and  noting  the  shadow  cast 
by  it  on  examining  the  scrotum  by  transmitted  light.  He  then  grasps 
the  scrotum  above  the  swelling,  stretches  the  skin  over  it,  selects  a  point 
in  front,  at  or  below  the  middle,  free  from  veins,  and  thrusts  a  trocar  and 
cannula— guarded  by  the  forefinger  £  inch  from  its  point — into  the 
swelling ;  after  penetration,  the  instrument  is  turned  slightly  upwards 
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above  the  testis  ;  as  he  withdraws  the  trocar  he  pushes  the  cannula  with 
his  thumb-nail  well  into  the  sac  and  allows  the  fluid  to  escape. 

Injection  of  iodine  was  first  practised  by  Sir  Kanald  Martin  with 
much  success  upon  thousands  in  Calcutta.  The  fluid  having  been  drawn 
off  as  above  with  a  platinum  cannula,  5j.-ij-  of  tinct.  iodi  mixed  with  an 
equal  quantity  of  water  are  injected  with  a  syringe  made  to  fit  the  cannula.- 
Some  pain,  inflammation,  and  effusion  follow,  and  when  they  subside, 
the  sac  generally  secretes  no  longer ;  if  it  does,  the  operation  may  be 
repeated  with  a  stronger  solution  of  iodine,  having  again  made  certain 
that  the  sac  contains  no  loose  bodies,  encysted  hydrocele,  or  diseased 
testis.  Too  little  action  is  commoner  than  too  much,  and  may  be 
increased,  after  24  hours'  waiting,  by  causing  the  patient  to  move  about ; 
excessive  inflammation  may  be  limited  by  rest,  elevation  and  fomenta- 
tion of  the  part,  and  removal  of  the  fluid.  The  injection  sometimes 
causes  extreme  pain.  In  the  old  and  feeble,  sloughing  of  the  scrotum 
may  occur.    Eecurrence  of  the  hydrocele  is  not  uncommon. 

Pure  carbolic  acid  deliquesced  in  glycerin  has  recently  been  re- 
commended as  an  injection  by  Dr.  Keyes  ('  New  York  Med.  Eecord,' 
Feb.  10,  1886),  who  had  successfully  employed  it  in  more  than  50  cases 
without  any  serious  accident.  It  was  not  always  necessary  to  keep  the 
patient  in  bed,  but  occasionally  sharp  inflammation  and  prompt  re- 
accumulation  of  fluid  (requiring  to  be  drawn  off  with  the  aspirator) 
occurred  on  the  second  day.  Berkeley  Hill  has  published  two  successful 
cases  ('  Brit.  Med.  Journ.,'  June  19,  1886).  The  injection  causes  little  or 
no  pain. 

An  ordinary  seton  or  bit-  of  silver  wire  may  be  passed  through  the  sac 
and  kept  in  till  sufficient  inflammation  is  excited  ;  but  suppuration  may 
follow  this  treatment. 

Antiseptic  drainage  (Volkmann)  is  very  successful  and  safe.  Cut 
down  upon  the  lower  part  of  the  sac  (which  appears  pearly)  through  a 
1-inch  incision,  clamp  it  with  two  artery  forceps,  and  incise  between  them ; 
sew  the  edge  of  the  tunica  vaginalis  to  the  skin  with  catgut,  insert  and 
retain  a  tube  for  6  or  7  days,  and  dress  antiseptically  (p.  619).  Some 
make  a  longer  incision  and  use  no  tube. 

Congenital  vaginal  hydrocele  differs  from  the  common  form  in 
that  the  funicular  process  has  not  become  obliterated  and  the  tunica- 
vaginalis  communicates  with  the  peritoneum  by  an  opening  which  may 
be  free  or  very  small.  The  distinguishing  point  is  tfiat  pressure  on  the- 
swelling  reduces  the  fluid  into  the  abdomen,  though  sometimes  only 
very  slowly  ;  the  swelling  is  larger  at  night  than  in  the  morning,  but  such 
variations  are  noticed  in  the  common  vaginal  hydrocele ;  if  the  swelling 
enters  the  canal  an  impulse  will  be  present.  Like  the  corresponding- 
hernia,  this  form  of  hydrocele  may  occur  in  adults,  and  on  the  other 
hand  irreducible  hydroceles  are  common  in  infants. 

Diagnosis  s  chiefly  from  reducible  hernia  (p.  631). 

Treatment. — A  truss  should  be  worn  to  prevent  the  descent  of  a 
hernia  and  to  cause  closure  of  the  neck  of  the  sac  ;  in  children  this  is 
usually  successful.  If  not,  try  multiple  puncture  or  tapping.  After 
puberty,  these  plans  usually  fail,  and  iodine  injection,  with  a  finger  over 
the  ring,  has  been  practised.  Southam  cured  an  obstinate  case  by 
ligature  of  the  neck  of  the  sac  ;  and  this,  with  suture  of  the  ring,  would 
be  the  best  treatment  for  cases  complicated  by  hernia. 

Inguinal  hydrocele,  clue  to  distension  of  the  sac  round  a  testis 
retained  in  the  groin  is  rare,  for  the  tunica  vaginalis  in  these  cases, 
usually  communicates  freely  with  the  peritoneum. 
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In  encysted  hydrocele  of  the  epididymis  (fig.  282)  fluid  col- 
lects beneath  the  serosa  and  usually  below  the  head  of  the  epididymis 

(Curling).  There  is  generally  but  1  cyst, 
but  may  be  2  or  3,  or  rarely  many ;  their 
mode  of  origin  is  unknown.  Both  sides  may 
be  affected.  A  single  cyst  is  oval  or  round, 
rarely  holds  more  than  3  or  4  oz.,  but 
may  contain  40 ;  tense,  fluctuating,  smooth 
(unless  lobulated  from  multiple  cysts),  and 
the  normal  testis  is  felt  below,  in  front 
and  to  the  inner  side  (usually)  ;  there  is 
no  tenderness,  but  may  be  a  good  deal  of 
pain ;  the  cord  is  clear  above ;  the  swelling 
is  irreducible  and  translucent ;  the  fluid 
is  clear,  colourless,  and  almost  free  from 
albumen,  or  milky  from  the  presence 
of  spermatozoa  (Liston)  and  containing  a 
cloud  of  albumen.  Spermatozoa  are  rare 
in  small  and  may  be  absent  in  large  cysts, 
which,  as  Curling  remarks,  shows  that  the 
cysts  are  not  due  to  rupture  or  dilatation 

PiG.282.-Encysted  hydrocele  of  of  J  du.ct  >  but  ™Pture  °f  a  d.UC*  into  * 
the  epididymis.  Middlesex  cyst  and  escape  of  spermatozoa  is  frequent 
Hospital  Museum.  and  sometimes  obvious  to  the  naked  eye. 

Diagnosis :  from  vaginal  hydrocele 
is  simple  and  obvious ;  from  encysted  hydrocele  of  the  cord,  low  down, 
impossible,  unless  spermatozoa  are  present. 

Treatment. — The  same  as  vaginal  hydrocele,  if  any  is  necessary. 

Hydrocele  of  the  testis,  small  thick-walled  sacs  beneath  the 
tunica  albuginea,  are  very  rare  and  of  merely  pathological  interest.  . 

Encysted  hydrocele  of  the  cord  is  common  in  young  children, 
and  usually  unilateral ;  the  fluid  probably  collects  in  unobliterated 
portions  of  the  funicular  process,  but  some  of  the  smaller  cysts  are 
perhaps  due  to  distension  of  the  tubes  of  the  organ  of  Giraldes.  One, 
two,  or  sometimes  a  chain  of  round  or  oval,  tense,  elastic,  smooth 
swellings,  rarely  so  large  as  a  hen's  egg,  form  on  the  cord  either  in  the 
canal  or  scrotum  ;  the  testis  is  free,  unless  the  cyst  is  so  low  as  to 
overhang  the  epididymis ;  the  cord  is  healthy  above  and  below  the  cyst, 
if  it  can  be  felt ;  the  cysts  have  no  true  impulse,  and  are  irreducible  and 
translucent,  if  they  can  be  examined ;  the  fluid  is  like  that  of  vaginal 
hydrocele  and  never  contains  spermatozoa  (Curling). 

Diagnosis :  from  encysted  hydrocele  of  epididymis — see  above ; 
from  nodule  of  omentum — translucency,  fluctuation,  cord  healthy  above, 
puncture ;  from  reducible  hernia — it  cannot  be  wholly  reduced,  when 
pushed  up  slips  down  again  without  cause,  tenseness  remains  the  same, 
and  there  is  no  true  impulse  ;  from  irreducible  hernia  in  the  canal  it  is 
very  difficult. 

Treatment :  as  vaginal. 

Congenital  encysted  hydrocele,  in  which  the  cyst  opens  into  the 
peritoneum,  is  very  rare. 

Diffused  hydrocele  of  the  cord. — A  colourless  or  yellow,  clear, 
albuminous  fluid  sometimes  collects  in  large  quantity  apparently  in  the 
connective  tissue  of  the  cord,  forming  a  diffuse,  smooth,  lax,  cylindrical 
swelling,  reaching  upwards  from  the  testis — which  is  plain  below  it — 
towards  or  into  the  canal ;  the  cord  is  healthy,  if  it  can  be  felt ;  the 
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swelling  is  often  pyramidal  with  the  large  end  down  and  fluctuates  here,, 
but  the  shape  varies  if  the  testis  is  raised.  * 

The  diagnosis  from  irreducible  omental  hernia  is  said  to  be  very 
difficult  when  the  cord  cannot  be  felt  above. 

Treatment. — Counter-irritation,  tapping,  drainage. 

Keematoeele  signifies  an  extravasation  of  blood  in  connection  with 
the  tunica  vaginalis,  testis,  or  cord.  It  occupies  most  of  the  positions 
that  a  hydrocele  may  occupy,  and  very  commonly  supervenes  upon 
hydrocele.  It  may,  however,  be  primary,  from  injury  or  some  obscure 
cause.  When  it  supervenes  upon  hydrocele  there  may  have  been  some 
blow  or  strain,  some  injury  to  vessels  in  tapping,  or,  as  Gosselin 
suggests,  some  delicate  vessels  in  recent  adhesions  may  give  way. 

Vaginal  hematocele  is  the  most  important :  encysted  hematocele  of 
the  epididymis  and  of  the  cord,  and  diffuse  hematocele  of  the  cord  are 
all  rare.  The  signs  are  similar  to  those  of  the  corresponding  hydroceles,, 
but  there  are  certain  differences.  The  traumatic  form  will  be  of  acute 
origin,  there  is  often  more  or  less  bruising  of  the  skin  ;  in  the  non- 
traumatic form,  a  hydrocele  has  usually  enlarged  and  become  hot  and 
painful  somewhat  suddenly — these  symptoms  perhaps  running  on  to 
suppuration,  perhaps  subsiding  ;  but  in  the  most  difficult  cases  the 
history  is  simply  that  of  steady,  rapid,  apparently  causeless  enlargement 
of  the  testis — in  fact  that  of  malignant  growth.  As  compared  with 
hydrocele,  the  swelling  grows  more  rapidly,  is  heavier,  more  solid,  more 
painful,  opaque,  and  prone  to  suppurate.  The  diagnosis  of  vaginal 
hematocele  from  malignant  disease  of  testis  depends  chiefly  on  the 
history,  signs  of  glandular  or  general  infection,  and  the  results  of 
puncture  ;  a  malignant  tumour  would  probably  bleed  freely,  the  blood 
would  be  bright,  and  no  diminution  in  size  of  the  mass  would  occur ;  a 
hematocele  would  yield  dark  and  altered  blood,  and  would  diminish. 

Treatment. — At  first,  rest,  the  recumbent  posture,  elevation  of  the 
scrotum,  and  ice,  to  prevent  or  allay  inflammation,  and  allow  the  blood  to 
be  absorbed.  When  bleeding  has  ceased  for  48  hours  an  attempt  may 
be  made  to  draw  off  the  blood  with  a  large  aspirator  needle,  using  little 
suction,  and  maintaining  uniform  pressure  on  the  scrotum  ;  after  which 
continue  the  ice.  Should  suppuration  occur,  make  a  free  incision  to 
allow  pus  to  escape.  Some  old  cases  form  ponderous  tumours,  consisting 
of  the  distended  tunica  vaginalis,  lined  with  clot  and  layers  of  fibrine, 
and  filled  with  bloody  serum.  If  tapped,  they  probably  fill  again.  For 
such  cases,  make  a  free  incision,  turn  out  the  clo!;,  suture,  drain,  and 
dress  antiseptically  ;  in  all  such  incisions  a  small  puncture  should  first 
be  made  high  up,  the  finger  introduced,  and  the  scrotum  slit  down  upon 
it — for  the  testis  may  be  in  front  and  has  been  divided.  If  the  testicle 
itself  is  wasted  and  indistinguishable  among  the  fibrinous  layers,  the 
whole  mass  must  be  extirpated ;  and  this  may  be  done  without  hesitation 
in  elderly  men,  as  it  will  render  recovery  more  speedy.1 

The  author  saw  a  large  number  of  these  cases  at  Madras  under  Dr. 
Paul.  The  tumours  were  mostly  as  large  as  cocoa-nuts  ;  the  tunica 
vaginalis  exceedingly  thick  and  rigid,  and  in  some  cases  actually  con- 
verted into  bone.  The  natives  of  India  possess  wonderful  power  of 
recovery  after  injury  or  operation,  but  their  blood  seems  deficient  in 
self-staunching  quality,  so  that  bruises  are  apt  to  lead  to  very  extensive 
extravasation,  and  slow  persistent  hemorrhage  is  liable  to  occur  into 
the  sacs  of  abscesses  and  serous  cavities,  including  the  tunica  vaginalis. 
(See  Letter  from  Madras  in  1  Med.  Times  and  Gaz.,'  1874,  vol.  i.  p.  486.) 
1  See  case  by  Bowman,  Lancet,  1853,  vol.  i.  p.  177. 
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Varicocele  signifies  a  varicose  state  of  the  veins  of  the  spermatic 
cord.  It  is  induced  by  various  causes  of  varix  (p.  394),  and  usually 
appears  in  young  adults.  It  is  much  more  common  on  the  left  side 
than  on  the  right ;  the  traditional  explanation  of  which  is,  that  the 
left  spermatic  vein  is  pressed  upon  by  faecal  accumulations,  is  longer  than 
the  right  vein,  and  opens  at  right  angles  into  the  renal  vein.  The 
swollen  veins  form  a  pyriform  mass  with  the  large  end  down,  which  has 
been  aptly  compared,  as  regards  feel,  to  a  bundle  of  worms ;  their 
irregular  coils  can  often  be  seen  through  the  skin,  which  also  may 
contain  varicose  veins ;  there  is  an  impulse  on  coughing ;  the  swelling 
disappears  when  the  patient  lies  and  the  scrotum  is  raised.  The  left 
testis,  which  is  usually  the  larger,  is  often  under  these  conditions  the 
smaller,  and  its  circulation  must  be  very  faulty ;  dragging  pain  is  often 
severe,  especially  in  hot  weather,  and  there  may  be  neuralgia  (p.  808) ; 
hypochondriasis  is  sometimes  induced.  (For  the  diagnosis  from  hernia, 
see  p.  632.) 

Treatment. — In  many  cases,  sufficient  relief  may  be  obtained  by 
attention  to  the  bowels,  frequently  washing  the  scrotum  with  cold 
water  or  astringent  lotions  to  constringe  the  skin,  and  supporting  it 
with  a  light  suspensory  bandage,  braced  firmly  to  a  band  passing  round 
the  pelvis  ('  Bandages  ').  When  the  symptoms  are  more  severe,  or  when 
the  patient  wishes  to  enter  the  public  services,  something  more  must  be 
done.  Numberless  methods  have  been  employed  to  obliterate  the  veins, 
but  the  part  being  difficult  to  render  and  keep  aseptic,  septic  cellulitis, 
thrombosis,  pyaemia,  septicaemia,  and  tetanus  have  arisen  occasionally 
with  all,  frequently  with  some.  Operations  which  merely  cause  throm- 
bosis are  valueless,  as  a  means  of  cure,  so  the  veins  are  now  always 
divided,  tied  or  excised. 

Two  of  the  simplest  operations  are  those  of  Henry  Lee  and  John 
Wood.    Lee's  method  is  to  separate  the  veins  from  the  vas  in  the  usual 

way  (p.  807),  to  bring  the  veins  close  up 
under  the  skin,  and  pass  two  pins,  about 
|  inch  apart,  behind  them.  The  veins 
are  compressed  at  these  points  by  twisted 
silk,  and  divided  subcutaneously  between 
them  with  a  tenotome.  The  pins  are 
removed  in  3  or  4  days  when  danger  of 
bleeding  is  over.  Wood  passes  a  loop  of 
annealed  iron  wire  subcutaneously  round 
the  veins  (first  between  them  and  the 
vas,  then  back,  through  the  same  holes, 
between  veins  and  skin),  and  connects 
it  with  his  spring  tractor,  as  shown 
in  Fig.  283.  It  would  probably  be  better  for  this  to  have  a  broad  plate 
to  rest  against  the  scrotum,  and  the  instrument  might  easily  be  made 
to  work  through  an  antiseptic  wool-dressing.  A.  E.  Barker  obtained 
satisfactory  results  with  sunken  subcutaneous  carbolised  silk  ligatures 
at  one  or  two  spots. 

In  cases  of  very  large  veins,  Lee  cut  out  a  considerable  length  of  the 
veins  and  skin  with  them,  between  ligatures.  Free  haemorrhage  and 
sloughing,  however,  have  occasionally  followed  this  practice.  But  since 
the  employment  of  antiseptics  has  reduced  the  danger  of  septic  inflam- 
mation of  veins  to  a  minimum,  this  plan  has  been  often  and  successfully 
followed : — An  assistant  holds  the  veins  between  his  fingers  and  thumb 
—the  vas  being  separated  from  them— whilst  the  surgeon  makes  a 


Pig.  283.— Wood's  spring 
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1-inch  longitudinal  incision  through  the  superficial  tissues,  exposes  the 
veins,  and  places  two  catgut  ligatures  round  thern  with  an  aneurysm 
needle ;  he  then  cuts  across  the  veins  between  the  ligatures,  removing  a 
length  if  he  pleases,  closes  the  wound  and  dresses  it  antiseptically  (see 
p.  619).  Eetention  is  not  uncommon  after  these  operations.  Even 
after  the  last,  enlargement  of  other  veins  may  occur,  but  does  not 
generally  cause  trouble.  Atrophy  of  the  testis  has  very  rarely  occurred, 
probably  from  section  or  inclusion  in  a  ligature  of  the  vas.  The 
spermatic  artery  usually  clings  to  the  vas  and  is  separated  with  it,  but 
it  is  probably  not  uncommonly  included  with  the  veins,  when  the  defer- 
ential and  other  arteries  supply  the  testis. 

Inflammation  of  the  testicle. — The  two  portions  of  which  the 
testicle  is  composed — epididymis  and  body — are  frequently  diseased, 
independently  of  each  other,  and  in  the  diagnosis  of  diseases  of  this 
-organ  it  is  well  to  bear  this  fact  prominently  in  mind.  In  the  healthy 
state  the  epididymis  can  be  only  indistinctly  felt  at  the  outer  posterior 
part  of  the  ovoid,  smooth,  elastic  body,  which  constitutes  the  mass  of 
the  organ.  Inflammation  in  earlier  stages  may  be  almost  limited  to  one 
or  other  of  these  parts,  but  later  on  it  often  spreads  and  involves  both, 
the  part  first  affected  usually  suffering  chiefly. 

Inflammation  of  the  entire  organ  is  well  designated  testitis  ;  inflam- 
mation of  the  epididymis,  epididymitis  ;  and  inflammation  of  the  body 
■of  the  testicle,  orchitis. 

Acute  epididymitis  is  caused  by  some  irritation  in  the  urethra, 
such  as  gonorrhoea,  impaction  of  a  calculus,  or  the  passage  of  instru- 
ments, and  is  probably  due  in  most  cases  to  extension  of  inflammation 
from  the  urethra  along  the  vas. 

The  disease  is  most  frequently  met  with  as  a  complication  of  gonor- 
rhoea— often  after  injury,  strain,  or  fatigue — and  on  its  appearance  the 
urethral  discharge  generally  lessens  or  ceases,  to  return  again  as  the 
inflammation  subsides.  Of  1,342  cases,  about  two-thirds  were  on  the  left 
side  and  one-third  on  the  right ;  in  7  per  cent,  of  hospital  and  4  per  cent, 
-of  private  cases,  both  sides  were  affected  (Sigmund).  The  onset  is  usually 
sudden  and  accompanied  by  febrile  symptoms  of  variable  intensity; 
vomiting  or  nausea  is  not  uncommon,  and  the  bowels  are  often  obsti- 
nately confined.  The  patient  complains  of  great  pain  in  the  testicle 
and  groin.  The  scrotum  is  usually  red  (this  is  very  characteristic)  and 
obviously  swollen ;  examination  shows  that  the  enlargement  is  due  to 
swelling  of  the  epididymis,  which  is  more  or  less  distinctly  felt  as  a 
liard  crescentic  mass  at  the  outer  posterior  part  of  the  testicle,  the 
body  of  which  lies  in  its  concavity.  Acute  epididymitis  is  usually 
complicated  by  some  reddish  fluid  in  the  tunica  vaginalis  (acute  hydro- 
cele), forming  a  swelling  which  is  softer  than  and  conceals  the  body ;  the 
part  is  very  tender.  The  whole  of  the  structures  of  the  cord  are  swollen 
and  tender,  and  the  vas  is  thickened.  The  inflammation  sometimes 
spreads  forwards  to  the  body,  and  testitis  results.  In  rare  cases  acute 
abscess  forms,  being  characterised  by  fever,  much  local  pain  and  tender- 
ness, and  ultimately  involvement  of  the  skin  over  a  softening  swelling, 
'usually  in  the  globus  minor.  Often  a  hard  knot  occupies  the  position 
of  the  globus  minor  for  months  or  permanently  ;  it  is  due  to  fibroid  in- 
filtration, often  producing  obstruction  of  the  epididymis — so  that  double 
epididymitis  is  a  not  infrequent  cause  of  sterility ;  the  testes  remain 
well  developed,  except  in  rare  cases  in  which  the  fibrous  tissue  shrinks 
so  as  apparently  to  constrict  the  vessels  entering  the  testis. 

Acute  orchitis,  or  inflammation  of  the  body  of  the  testicle, 
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usually  results  from  a  blow  or  wound,  or  occurs  as  a  '  metastasis '  irt 
mumps ;  more  or  less  rare  causes  are  pyamria,  gout,  and  rheumatism ; 
it  may  arise  by  extension  of  inflammation  from  the  epididymis.  The 
symptoms — general  and  local — are  the  same  as  in  epididymitis ;  but  it  is 
the  body  of  the  testicle  which  is  now  enlarged,  forming  a  smooth,  ovoid, 
very  tender  swelling  upon  which  the  epididymis  can  scarcely  be  felt ; 
the  pain  is  said  to  be  more  severe  than  in  epididymitis,  but  the  cord  is 
not  so  much  affected,  the  vas  especially  is  not  enlarged,  and  acute 
hydrocele  is  quite  the  exception. 

Orchitis  (especially  pyaemic,  which  causes  few  or  no  symptoms)  may 
end  in  abscess,  or  even  in  sloughing  of  the  whole  gland.  Non-pysemic 
abscess  is  slow  in  reaching  the  surface,  the  testis  remains  swollen, 
tender,  and  acute  exacerbations  of  pain  occur.  In  other  cases  orchitis 
leads  to  rapid  atrophy  (p.  809),  and  this  is  more  common  after  the 
orchitis  of  mumps  than  after  any  other  variety.  Mumps  affects  the 
testis  only  after  puberty,  and  usually  on  one  side  only,  the  testis 
becomes  affected  as  the  parotid  swelling  subsides  (about  6th-8th  day), 
sometimes  with  high  fever  and  delirium,  though  the  inflammation  is 
mild  and  soon  reaches  its  height.  It  is  said  that  orchitis,  without 
affection  of  the  parotid,  may  arise  during  epidemics  of  mumps.  I  have 
known  two  cases  which  commenced  distinctly  in  the  epididymis,  but  this,. 
Rilliet  says,  is  quite  unusual. 

The  occurrence  of  acute  inflammation  in  an  undescended  testis, 
especially  in  the  abdomen,  or  in  a  testis  with  which  a  congenital  hernia 
is  in  contact,  may  lead  to  peritonitis :  fatal  peritonitis  following  a  blow 
on  a  testis  in  the  groin  is  one  of  the  most  difficult  questions  which  the 
infective  theory  of  spreading  inflammations  has  to  explain. 

The  distinction  between  acute  epididymitis  and  orchitis  is  any- 
thing but  sharp,  either  clinically  or  etiologically ;  we  sometimes  get 
orchitis  without  any  involvement  of  the  vas  in  gonorrhoea,  and  epididy- 
mitis may  follow  a  blow.  The  orchitis  of  mumps  or  of  pyaemia  would 
seem  to  be  surely  due  to  infective  embolism,  and  it  seems  likely  enough 
that  this  may  sometimes  occur  in  gonorrhoea — the  orchitis  being  then 
comparable  to  the  synovitis. 

Treatment. — Absolute  rest,  recumbent  posture,  and  a  strap  across 
the  thighs,  or  a  small  pillow  between  them,  to  raise  the  parts ;  leeches 
along  the  cord — not  on  the  scrotum — followed  by  assiduous  fomentation ; 
morphia  at  night  to  allay  pain,  and  laxatives.  Ice  packed  round 
the  testis,  or  still  better,  a  coil  of  Leiter's  tube  with  iced  irrigation,, 
applied  within  24  hours  of  the  onset,  is  often  very  effective  in  relieving 
pain  and  preventing  and  reducing  swelling.  Some  hardness  and  swell- 
ing always  remain  after  the  acute  attack.  As  soon  as  the  very  acute 
stage  has  subsided,  compression  will  be  found  a  useful  means  of  reducing 
the  swelling.  The  affected  testicle  is  separated  from  its  fellow,  pressed 
down  from  the  ring,  and  encircled  with  strips  of  adhesive  plaster, 
^  inch  wide,  applied  as  tightly  as  the  patient  can  bear.  A  long  strap  is 
first  applied  round  the  spermatic  cord  immediately  above  the  testicle, 
the  skin  being  protected  by  a  strip  of  lint  to  prevent  cutting;  and 
then,  from  this,  overlapping  straps  are  applied  in  the  long  axis  of 
the  testis,  so  as  to  cover  the  whole  organ.  These  are  to  be  held  in 
place,  finally,  by  another  long  circular  strap  placed  over  the  one  first- 
applied. 

Acute  inflammation  of  the  testicle  is  sometimes  treated  on  the  plan 
of  Leroy  d'Etiolles,  of  making  a  deep  puncture  with  a  thin  sharp  knife 
into  the  body  of  the  testis.    By  this  incision  a  small  quantity  of  serum. 
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and  blood  are  emitted,  and  almost  instantaneous  relief  is  given  to  the 
pain.  Scarcely  any  other  means,  beyond  a  little  aperient  medicine  or 
the  use  of  a  cooling  lotion,  are  required.  Prof.  Henry  Smith,  who 
follows  this  practice  extensively,  thinks  that  its  efficacy  is  due  mainly 
to  the  tension  being  taken  off  the  compressed  tubes  of  the  testicle 
through  the  division  of  the  tunica  albuginea.  Slight  hernia  of  the 
tubules  often  occurs,  and  it  is  said  that  so  many  have  protruded  as  to 
lead  to  atrophy  of  the  gland. 

Prof.  Wood  punctures  the  tunica  vaginalis  when  much  distended, 
believing  that  the  speedy  relief  of  pain  is  owing  to  the  evacuation  of 
the  effusion  from  this  cavity,  and  that  it  is  unnecessary  to  wound 
the  tunica  albuginea,  since  the  swelling  and  pain  mainly  result  from  the 
effusion  into  the  epididymis  and  its  serous  covering. 

Chronic  inflammation  of  the  testicle. — Chronic  inflammation 
of  the  testicle  is  said  to  be  of  three  kinds :  simple,  syphilitic,  and 
tubercular — the  first  two  of  which  usually  affect  the  body  of  the  testicle, 
and  the  last  in  the  first  instance  usually  the  epididymis.  The  real 
pathology  of  cases  placed  in  the  first  group  is  unknown. 

Simple  chronic  orchitis  may  follow  the  acute  affection  or  may  be 
due  to  injury,  and  chronic  from  the  first ;  it  is  said  to  occur  also  as  a 
gouty  affection.  When  it  follows  the  acute  disease  both  epididymis  and 
body  may  be  involved.  The  patient  complains  of  some  pain  in  the 
testis,  and  there  is  some  tenderness  on  manipulation,  testicular  sensa- 
tion being  retained.  The  epididymis,  the  body  of  the  testicle,  or  both, 
can  be  made  out  to  be  enlarged ;  the  cord  as  a  whole  is  enlarged ; 
hydrocele  is  common,  obscuring  the  shape  of  the  enlargement.  Suppu- 
ration may  take  place,  and  after  escape  of  the  pus,  a  mass  of  granulation 
tissue  and  testicle  substance  may  protrude  through  the  tunica  albuginea 
and  skin  (hernia  testis).  In  other  cases  the  inflammatory  tissue  may 
become  fibroid  and  cause  such  pressure  on  the  testicles  as  to  lead  to 
their  destruction  and  permanent  atrophy  of  the  organ. 

Treatment. — Walking  should  be  limited  and  avoided  for  a  time  if 
it  aggravate  the  pain.  Of  internal  remedies  mercury  and  iodide  of  potas- 
sium are  the  most  useful,  either  singly  or  in  combination.  Tonics  are 
also  of  use.  Inunction  of  the  scrotum  with  mercury  ointment  or  the 
oleate  of  mercury  (5  per  cent.)  is  very  serviceable,  but  of  local  means 
careful  strapping,  as  above  described,  is  the  best ;  if  the  orchitis  be 
complicated  with  hydrocele  of  the  tunica  vaginalis,  draw  off  the  fluid 
that  the  pressure  may  be  effectually  applied. 

Syphilitic  inflammation  of  the  testicle  occurs  in  two  forms — 
either  as  a  diffuse  infiltration  of  the  body  of  the  testicle  with  a  fibroid 
material,  or  as  a  more  localised  deposit  in  the  form  of  gummata.  The 
first  form  of  the  disease  is  met  with  as  a,  usually,  late  secondary  symp- 
tom, the  second  as  a  tertiary  symptom  of  syphilis.  The  part  affected  is 
the  body  of  the  testicle,  which  in  the  diffuse  early  form  becomes  much 
and  rapidly  enlarged  and  indurated,  often  reaching  the  size  of  a  goose- 
egg  ;  the  diffuse  affection  is  often  bilateral,  the  gummatous  less  commonly, 
and  its  growth  is  much  slower,  occupying  many  months.  As  a  rule  the 
shape  of  the  swelling  is  ovoid,  the  epididymis  cannot  be  felt,  and  the 
surface  is  smooth;  but  if  the  testicle  be  the  seat  of  gummata,  or  if 
shrinking  fibroid  bands  be  irregularly  distributed  through  the  organ,  the 
surface  will  be  uneven — in  one  case  from  the  projection  of  gummata, 
and  in  the  other  from  the  projection  of  testicle  substance  between  the 
depressed  cicatrices  ;  there  is  neither  pain  (other  than  dragging)  nor 
tenderness ;  testicular  sensation  also  is  lost.    The  cord  is  normal  and 
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the  vas  especially  is  not  thickened.  There  is  almost  always  a  hydrocele, 
and  the  serosa  often  adheres  to  the  lower  part  of  the  testis.  The  fluid 
then  lies  above  the  testis,  and  the  two  together  may  form  one  ovoid  mass, 
the  fluid  being  indistinguishable  from  the  solid,  for  the  tunica  vaginalis  is 
usually  thick  and  opaque,  and  may  be  so  tensely  filled  as  to  be  merely  elastic. 

An  early  syphilitic  epididymitis  occurs,  but  is  rare. 

Under  proper  treatment  resolution  almost  always  occurs,  but  in  some 
cases  atrophy  of  the  organ  results  ;  rarely,  suppuration  round  a  gumma 
occurs,  the  superficial  tissues  become  implicated,  the  pus  is  discharged, 
and  a  hernia  testis  may  follow.  This  is  quite  a  rare  and  late  complica- 
tion of  syphilitic  testicle. 

As  to  morbid  anatomy :  the  body  of  the  testis  is  the  seat  of  a  more 
or  less  diffuse  interstitial  round-celled  infiltration,  which  where  most 
dense  undergoes  fatty  degeneration  and  presents  to  the  naked  eye 
the  appearance  of  a  gumma.  The  tunica  vaginalis  is  thick  and  more  or 
less  adherent. 

Treatment. — This  consists  in  administering  mercury,  or  iodide  of 
potassium,  according  to  the  stage  of  the  disease  in  which  the  affection  of 
the  testicle  occurs  ;  in  the  early  enlargement  from  diffuse  fibrous  infil- 
tration, mercury  will  be  found  the  most  effectual  drug,  and  in  the 
gummatous  form  of  the  disease  full  doses  of  iodide  of  potassium  may 
cause  the  absorption  of  the  syphilitic  growths ;  but  in  many  cases  a 
prolonged  administration  of  the  drug  is  followed  by  little  or  no  change. 
After  apparent  cure,  recurrence  is  not  infrequent.  Locally  the  hydrocele 
may  be  tapped  and  the  testis  strapped  over  Scott's  dressing.  If  suppu- 
ration take  place  the  pus  should  be  let  out  as  soon  as  detected. 

Tubercular  disease  of  the  testicle  usually  occurs  in  feeble  and 
cachectic  individuals  of  young  adult  age,  but  it  is  sometimes  met  with 
in  the  robust  and  apparently  healthy  ;  in  children,  and  after  middle  age. 
It  is  frequent  in  the  subjects  of  phthisis,  but  it  may  occur  independently  ; 
it  usually  affects  both  testes,  though  one  is  often  much  worse  than  the 
other.  The  disease  first  affects  the  epididymis,  commencing  in  the 
globus  minor  or  major;  it  extends  thence  along  the  vas,  implicating 
the  vesiculae  seminales,  and  perhaps  the  prostate,  bladder,  &c,  and  may 
spread  also  to  the  body  of  the  testicle,  as  grey  granulations  radiating 
from  the  mediastinum.  The  affection  begins  insidiously,  and,  being  un- 
attended with  pain,  it  may  be  only  accidentally  discovered  by  the  patient 
as  a  hard  lump  at  the  back  of  the  testicle,  which  reaches  its  full  size 
in  a  few  weeks  (8-10),  after  which  softening  usually  begins.  In  a  well- 
marked  case  the  epididymis  is  enlarged,  hard,  craggy,  and  has  a  hard 
crescentic  shape  ;  perhaps  patches  of  softer  consistence,  due  to  degene- 
ration, may  be  scattered  here  and  there  throughout  it ;  the  body  of  the 
testicle  is  usually  soft  and  normal  in  size.  There  is  no  pain  or  tender- 
ness ;  testicular  sense  is  preserved.  There  is  no  general  thickening  of 
the  cord,  but  the  vas  is  enlarged  and  often  irregular ;  by  rectal  exami- 
nation the  vesiculas  seminales  may  be  felt  enlarged  and  indurated. 
There  is  usually  no  fluid  in  the  tunica  vaginalis.  There  may  be  signs 
of  tubercle  in  other  parts  of  the  genito-urinary  apparatus  and  in  the 
lungs.  Later  on  in  the  disease  patches  of  softening  appear  in  the 
indurated  epididymis,  and  the  skin  over  them  may  become  implicated, 
and  finally  it  may  give  way  and  the  tubercular  matter  may  be  discharged. 
If  an  abscess  occur  in  the  body  of  the  testicle  its  discharge  may  be 
followed  by  a  hernia  testis  as  in  chronic  orchitis.  A  testis  with  one  or 
two  fistulae  may  remain  stationary  for  months  or  years ;  or  fresh  sinuses 
may  keep  forming  whilst  the  disease  spreads  up  the  vas  to  the  prostate 
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and  bladder,  and  the  health  fails  progressively.  Suppuration  in  a  few 
cases  does  not  occur,  but  fibroid  thickening. 

Treatment. — This  consists  in  maintaining  the  health  and  general 
condition  of  the  patient  by  the  general  means  given  at  p.  69 ;  any 
softening  caseous  masses  being  scraped  out  and  iodoformed. 

Konig  would  castrate  when  the  disease  appears  limited  to  the  testis, 
.as  a  prophylactic  measure  against  extension  or  generalisation  :  the 
operation  might  be  done  even  in  the  presence  of  early  phthisis,  the 
patient  being  fairly  strong ;  but  advanced  phthisis  or  general  affection 
of  the  genito-urinary  tract  prohibits  the  operation,  unless  the  testicle  be 
a  source  of  great  trouble.  Konig  thinks  double  castration  rarely  justi- 
fiable, the  vasa  and  vesiculse  being  generally  involved. 

Fung-us  or  hernia  testis. — When  the  fibrous  tunic  of  the  testis 
has  been  perforated  by  abscess,  a  soft  fungus,  composed  of  the  tubuli 
seminiferi  and  granulation-tissue,  is  apt  to  protrude  ;  in  rare  cases  a 
fungus  springs  from  the  tunica  albuginea.  This,  if  small,  should  be 
dusted  with  iodoform  and  repressed  by  pressure  with  lint  and  strapping ; 
bichloride  of  mercury  or  iodide  of  potassium  with  tonics  may  be  given, 
if  there  is  a  syphilitic  history.  Should  this  fail,  Syme's  operation 
should  be  resorted  to,  of  making  two  semi-elliptical  incisions  ( ),  one  on 
either  side  of  the  fungus,  removing  the  narrow  edge  of  unhealthy  skin 
round  the  fungus,  and  then  bringing  the  skin  from  either  side  over  it 
and  employing  sutures  and  other  measures  for  procuring  adhesion.  In 
tubercular  cases  free  use  of  the  sharp  spoon  or  castration  is  indicated. 

New  growths. — The  new  growth  most  common  in  the  testicle  is 
sarcoma,  but  enchondroma  and  carcinoma  also  may  be  found,  and 
teratomata  rarely  occur. 

Enchondroma  is  rarely  met  with  as  the  sole  element  in  any 
tumour  of  the  testicle,  but  there  is  an  apparently  pure  enchondroma  in 
the  Museum  of  the  College  of  Surgeons.  Cartilage  occurs  in  cystic 
sarcoma  as  above  mentioned ;  it  may  largely  occur  also  in  sarcomata 
of  rapid  growth  (chondro-sarcomata). 

Sarcoma  is  usually  said  to  occur  in  two  forms  :  1.  Cystic  sarcoma 
— the  commoner  variety,  by  many  called  an  adenoma ;  2.  Pure  sarcoma. 

1.  Cystic  sarcoma  or  adenoma  contains  a  large  number  of  cysts, 
full  of  brownish  fluid,  in  the  fibrous-looking  matrix ;  its  growth  is  not 
very  rapid,  it  reaches  a  large  size  and  has  been  known  to  generalise 
•only  in  rare  instances.  In  minute  structure  it  much  resembles  the 
mixed  parotid  tumour  (p.  540),  for  it  consists  of  various  forms  of 
connective  tissue — fibrous,  mucous,  and  cartilaginous — with  round  and 
spindle  cells.  The  cysts  are  probably  due  to  dilatation  of  the  tubuli 
testis  or  the  ducts  of  the  rete  testis,  for  numbers  of  smaller  spaces  lined 
with  epithelium  are  visible  in  other  parts ;  intracystic  growths  are  some- 
times met  with. 

2.  Pure  sarcomata  are  fortunately  less  common:  they  are  round, 
spindle,  or  mixed-celled,  sometimes  melanotic,  and,  in  young  children, 
may  contain  muscle-cells ;  they  develop  in  the  tissue  between  the 
tubules,  which  are  compressed  and  soon  destroyed.  They  begin  in  the 
body,  rarely  in  the  epididymis.  Their  growth  is  usually  very  rapid,  but 
some  of  the  mixed  forms  (fibro-sarcoma)  may  increase  comparatively 
slowly.  It  usually  infects  the  iliac  glands  (Butlin)  like  cancer.  Both 
testes  are  rarely  affected. 

Carcinoma  is  rare  and  is  almost  always  of  the  soft  variety  and  of 
rapid  growth ;  it  is  indistinguishable,  except  microscopically,  from 
sarcoma. 
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Congenital  tumours— chiefly  dermoid  cysts,  are  described,  myosarco- 
mata  have  been  mentioned  above. 

The  symptoms  and  signs  of  the  sarcomata  and  carcinoma  may 
be  given  together  and  the  differential  diagnosis  then  considered.  The 
gland  swells  more  or  less  rapidly  and  forms  a  firm,  heavy,  smooth, 
elastic  swelling,  usually  ovoid  in  shape  with  flattened  sides,  scarcely, 
if  at  all,  painful  or  tender,  and  causing  by  its  weight  merely  slight 
aching  or  dragging  in  loins.  After  a  time  it  enlarges  rapidly,  sometimes 
reaches  a  great  size  and  feels  soft ;  the  surface  often  becomes  bossy,  the 
prominences  being  softer  than  the  rest  of  the  mass ;  large  and  tortuous 
vessels  appear  under  the  skin  ;  the  cord  swells ;  there  are  progressively 
severe  and  darting  pains  along  the  cord  into  the  loins,  with  a  heavy 
dragging  sensationnn  the  gland,  but  tenderness  is  absent  and  testicular 
sensation  is  lost  early;  the  iliac  and  lumbar  glands  become  affected, 
generalisation  occurs,  and  emaciation,  exhaustion,  and  death  soon  follow. 

Diagnosis.— New  growths  in  their  early  stages  are  distinguished 
from  inflammatory  enlargements  (chiefly  syphilitic)  by  their  tendency 
to  grow  continuously  instead  of  resolving,  suppurating,  sloughing,  or 
producing  fibrous  tissue.  In  very  early  cases,  therefore,  it  will  be  neces- 
sary to  watch  the  effect  of  antisyphilitic  treatment. 

Next  comes  the  diagnosis  from  fluid  swellings — hydrocele  with  opaque 
coats  and  hematocele  :  the  history,  pyriform  shape,  fluctuation,  lesser 
weight  of  these  and  the  presence  (if  demonstrable)  of  the  testis  at  the 
hinder  and  lower  part  of  the  swelling  will  be  the  first  points  to  look  to, 
but  exploratory  aspiration  is  the  best  means  of  diagnosis.  In  hydrocele 
we  shall  draw  off  serous  fluid  (p.  810),  in  hematocele  altered  blood,  and 
the  tumour  will  diminish  in  size  ;  in  cystic  disease,  some  brownish, 
mucous  or  blood-tinged  fluid,  and  there  will  be  evidence  of  collapse  of 
a  cyst ;  in  sarcoma  or  cancer  bright  blood  in  quantity  will  escape,  but 
the  mass  will  not  diminish,  and  cells  may  be  found  in  the  needle.  From 
hematocele  the  diagnosis  of  malignant  growth  may  still  be  doubtful. 

With  regard  to  the  differentiation  of  cystic  disease  from  sarcoma  and 
cancer  (which  are  indistinguishable),  we  must  rely  upon  the  slower, 
steadier  growth,  roundness,  smoothness,  and  fluctuation  of  any  bosses, 
the  healthy  state  of  the  cord,  and  absence  of  glandular  enlargement,  and 
of  cachexia,  even  with  a  large  tumour ;  29  of  32  cases  of  cystic  disease 
occurred  between  20  and  40  (Konig). 

Treatment. — If  the  result  of  the  above  examination  show  the 
disease  to  be  either  cystic  adenoma,  sarcoma,  or  cancer,  the  iliac  glands 
being  normal  and  signs  of  generalisation  absent,  castration  should  be  at 
once  performed.  In  cystic  adenoma  the  prognosis  is  very  good,  in  sarcoma 
cases  of  cure  have  been  recorded,  but  in  cancer  Kocher  has  been  unable 
to  find  a  single  case  in  which  there  was  not  more  or  less  speedy  recur- 
rence. 

Castration  is  performed  thus  :  The  scrotum  being  shaved,  the 
surgeon  grasps  behind  the  tumour,  stretches  the  skin  and,  in  all  cases, 
makes  an  incision  into  the  tunica  vaginalis,  to  examine  the  testis,  lest 
there  be  an  error  in  diagnosis.  He  next  extends  the  cut  from  the  external 
abdominal  ring  to  the  very  bottom  of  the  scrotum.  If  the  skin  be  ad- 
herent, or  diseased,  or  if  the  tumour  be  very  large,  two  elliptical  incisions 
may  be  made,  so  as  to  remove  a  portion  of  skin  between  them.  Then 
he  separates  the  cord  from  its  attachments,  and  an  assistant  holds  it 
firmly  between  his  finger  and  thumb,  or  with  a  stout  pair  of  hooked 
forceps,  to  prevent  it  from  retracting  when  divided.  He  now  passes  his 
bistoury  behind  the  cord,  and  divides  it ;  and  seizing  the  lower  portion, 
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•dissects  out  the  testicle.  The  spermatic  and  deferential  arteries,  and 
any  others  requiring  it,  are  then  to  be  carefully  tied ;  and  the  wound 
must  not  be  closed  till  all  the  bleeding  has  ceased,  as  this  operation  is 
often  followed  by  secondary  hgemorrhage,  It  is  well  to  wash  out  the 
wound  with  chloride  of  zinc  (gr.  xx.  ad  JjO ;  drain  and  dress  as  after 
herniotomy  (p.  619). 

In  cases  of  malignant  disease,  the  inguinal  canal  may  be  laid  open, 
the  cord  followed  up  and  cut  again  as  high  as  possible ;  and  in  tuber- 
cular disease  the  vas  may  thus  be  removed. 

Of  98  English,  French,  and  German  cases,  7  died :  2  of  peritonitis.  3 
of  tetanus,  1  of  septicaemia,  1  not  stated.  This  statement  is  probably 
too  high  for  the  results  of  recent  years. 

Diseases  of  the  Scrotum, 

(Edema  of  the  scrotum. — The  loose  cellular  tissue  of  this  part 
is  liable  to  distension  from  dropsy.  Punctures  with  a  needle  will  relieve 
it.  If  great  and  tense  oedema,  from  erysipelas  or  diffuse  cellulitis, 
should  threaten  sloughing,  a  free  incision  should  be  made  (Liston, 
*  Acute  (Edema  of  the  Scrotum,'  '  Med.  Chir.  Trans.,'  vol.  xxii.).  The  latter 
case  very  much  resembles  extravasation  of  urine,  but  may  be  distin- 
guished by  the  absence  of  swelling  in  the  perinasum,  or  of  obstruction  in 
micturition. 

Epithelioma  scroti  is  commonly  called  the  chimney-sweep's  can- 
cer, because  it  is  said  to  be  due  to  the  irritation  of  soot  and  to  be  seldom 
met  with  except  amongst  that  class  of  men.  Some  other  irritants  are 
believed  to  have  the  same  effect  on  the  scrotum.  Thus,  it  is  stated  by 
Br.  Paris  that  smelters  are  liable  to  a  similar  disease.  And,  on  the 
other  hand,  it  is  said  that  soot  may  produce  this  disease  on  other  parts 
beside  the  scrotum. 

It  commences  usually  as  a  florid  vascular  wart,  called  the  soot-wart. 
This  gradually  spreads,  affects  the  whole  scrotum  and  neighbouring 
parts  of  the  penis,  and  ulcerates,  producing  a  fungous  sore  with  ragged 
edges,  discharging  a  thin  offensive  matter,  and  causing  much  pain  and 
constitutional  disturbance.  The  superficial  inguinal  glands  become 
secondarily  affected. 

Free  and  early  excision  should  be  adopted,  and  the  wound  should 
be  afterwards  freely  swabbed  with  a  solution  of  chloride  of  zinc,  and 
dressed  as  after  herniotomy  (p.  619).  Advise  the  early  removal  of  all 
warty  growths  of  the  scrotum  or  prepuce. 

Impotence  and  Syphilophobia. 

Impotence  in  the  male  may  be  due  to  a  variety  of  causes : — 

1.  Excessive  youth  or  senility. — Capability  for  intercourse  and 
ior  procreation  neither  appears  nor  disappears  at  a  fixed  time.  If  the 
genital  organs  are  well  developed,  fitness  for  intercourse  may  be  assumed 
in  spite  of  youth.  Sexual  power  fails  rapidly  after  50  in  most  men,  but 
•even  power  of  procreation  may  be  continued  up  to  80  or  longer  in  un- 
usually robust  subjects. 

2.  Absence,  infantile  condition,  malformation  (epispadias  and  second 
-and  third  degrees  of  hypospadias),  or  mutilation  of  the  penis. 

3.  Absence  (congenital  or  acquired),  imperfect  development,  or  such 
extensive  disease  as  to  destroy  all  secreting  substance  of  the  testes. 
-Sterility  may  be  due  to  tight  phimosis,  to  stricture  on  both  sides,  in  the 
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course  of  the  vas  or  epididymis,  chiefly  from  gonorrhoea,  obstructing  the 
passage  of  semen ;  most  cases  of  retained  testis  also  cause  it. 

4.  Mechanical  obstacles  to  intercourse,  such  as  excessive  obesity, 
large  irreducible  scrotal  hernise  or  elephantiasis. 

5.  Debility  from  any  acute  or  wasting  disease,  may  lead  to  temporary 
impotence,  which  may,  however,  remain  long  after  restoration  of  health 
and  strength  in  other  respects.  Steel  and  other  tonics,  with  cantharides, 
musk,  nux  vomica,  Indian  hemp,  galvanism  cautiously  applied  to  the 
spine,  spices,  eggs,  and  oysters,  and  above  all,  time,  and  abstinence  from 
attempts  at  connection  till  the  strength  is  fully  restored,  are  the  remedies. 
Phosphorus  is  said  to  be  a  potent  aphrodisiac. 

6.  Lesions  of  the  nervous  centres — blows,  especially  upon  the  occi- 
pital region  of  the  head  and  dorso-lumbar  region  of  the  spine,  are  apt 
to  be  followed  by  impotence  which  is  not  infrequently  permanent. 
Apoplexy  may  lead  to  a  similar  result. 

7.  Mental  perturbation. — It  sometimes  happens  that  a  youth,  on 
his  first  attempt  at  coition,  finds  himself  incapable  of  accomplishing 
his  wishes— through  awkwardness,  timidity,  over-anxiety,  some  sense  of 
disappointment,  or  a  consciousness  of  guilt.  He  straightway  fancies 
himself  impotent.  The  surgeon  should  inform  him  that  his  case  is  by  no 
means  uncommon ;  he  should  advise  him,  if  married,  to  banish  his: 
fears,  and  trust  to  time  and  increased  familiarity  ;  if  single,  to  wait  til! 
he  can  indulge  legitimately. 

8.  Lastly,  impotence  may  be  produced  by  premature  and  excessive 
venery  or  self -pollution.  Such  cases  not  infrequently  come  under  the 
observation  of  the  practitioner.  The  sexual  organs  have  been  rendered 
so  weak  and  irritable  that  the  least  excitement,  from  an  idea  or  the 
mere  friction  of  the  clothes,  brings  on  an  imperfect  erection,  followed 
immediately  by  the  discharge  of  a  thin  fluid.  The  erection  is  so  im- 
perfect, and  followed  so  soon  by  the  discharge,  that  the  patient  is 
incompetent  for  sexual  connection ;  and  the  frequent  and  abundant  loss 
of  seminal  fluid  {spermatorrhoea),  together  with  the  patient's  morbid 
consciousness,  brings  on  a  most  miserable  state  of  bodily  weakness  and 
mental  despondency.  Of  course  the  evil  habit  should  be  at  once 
abandoned.  Then  general  tonics  and  cold  bathing,  or  any  other 
measure  calculated  to  improve  the  health,  will  be  useful.  Suppers 
should  be  avoided,  and  the  patient  should  sleep,  lightly  covered,  on  a 
hard  mattress.  The  emissions  generally  occur  when  the  patient  lies  on 
his  back,  and  it  is  useful  to  fix  a  reel  over  the  sacrum  at  night  to 
prevent  the  assumption  of  this  position.  But  the  most  essential  point 
is  chastity  of  idea,  that  all  excitement  may  be  avoided  until  the  genera- 
tive organs  have  lost  their  morbid  irritability.  It  is  usually,  however, 
of  little  value  to  advise  a  boy  or  man  suffering  from  spermatorrhoea  to 
be  chaste  in  thought ;  the  surgeon  must  insist  upon  his  undertaking 
really  hard  work,  mental  and  physical,  the  most  interesting  that  can  be 
found,  that  both  body  and  mind  may  be  healthily  fatigued,  and  the 
latter  diverted  from  its  morbid  paths.  Bromide  of  sodium  in  20-grain 
doses  at  bedtime,  to  promote  sleep  and  quiet  sexual  excitement,  should 
not  be  given  if  it  can  be  avoided.  The  author  has  seen  cases  in  which 
a  preternatural  irritability  of  the  ejaculatory  apparatus,  with  involun- 
tary nocturnal  emissions,  even  of  a  bloody  fluid,  together  with  great 
pain  in  the  back,  languor,  and  despondency,  have  been  caused  by 
irritating  urine  containing  oxalate  of  lime,  and  cured  by  the  means 
described  at  p.  747.  Lastly  there  is  the  application  of  nitrate  of  silver 
to  the  prostatic  portion  of  the  urethra  by  Lallemand's  porte-caustiqiw* 
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of  which  it  may  be  said  that  if  sometimes  useful,  it  is  often  useless,  and 
may  certainly  be  mischievous.  All  tampering  with,  or  directing  the 
patient's  thoughts  to,  the  genital  organs  should  be  avoided  if  possible. 

For  self-abuse,  beyond  the  patient's  control,  Dr.  Eamskill  recom- 
mends painting  the  penis  with  iodine  ;  a  blister  is  another  effective 
means  of  stopping  the  practice. 

Sexual  hypochondriasis. — There  is  a  very  frequent  and  distress- 
ing class  of  cases,  in  which  the  patients,  generally  young  men  of  good 
education  and  refined  feelings,  and  with  strongly  developed  genital 
organs,  believe  themselves  to  be  impotent  or  to  have  spermatorrhoea, 
because  of  the  occasional  occurrence  of  emissions.  Sometimes  they 
think  themselves  the  victims  of  secondary  syphilis  (syphilophobia). 
These  cases  require  skilful  and  kind  treatment.  The  malady  is  really 
mental — caused  often  by  the  struggle  between  natural  passion  and 
religious  sentiment,  aggravated  usually  by  some  disorder  of  bodily 
health,  such  as  oxaluria,  or  other  form  of  dyspepsia.  If  the  surgeon 
make  light  of  the  case,  or  try  to  argue  the  patient  out  of  his  malady, 
the  victim  is  apt  to  fall  into  the  hands  of  the  advertising  quacks,  to  the 
great  detriment  of  mind,  body  and  estate.  The  proper  course  to 
pursue  is  to  attend  to  the  general  health,  insist  upon  ample  healthy 
occupation  and  exercise,  and  to  endeavour  to  secure  healthy  society. 
The  patient  should  be  instructed  that  a  periodic  discharge  of  seminal 
fluid,  at  intervals  of  three  weeks  or  a  month,  is  as  natural  a  phenomenon 
as  ovulation  and  menstruation  in  the  female. 


CHAPTEE  XL VI. 

INJURIES  AND  SURGICAL  DISEASES  OF  THE  FEMALE  GENITALS. 

Injuries. 

Bruising-,  laceration,  and  severe  haemorrhage  from  the  vulva 
is  not  uncommon  from  kicks.  The  bleeding  can  rarely  be  stopped  by 
ligature  ;  the  surface  must  be  thoroughly  purified  and  dusted  with 
iodoform,  the  bladder  drained,  and  firm  compression  made  with  anti- 
septic wool  pads  and  a  T-bandage.  Great  cleanliness  must  subsequently 
be  observed. 

There  may  be  no  external  haemorrhage,  but  a  large  labial  hsematoma 
may  form  from  blows,  forcible  intercourse,  during  labour,  or  from 
rupture  during  some  effort  of  a  varicose  vein.  Kest,  elevation  of  the 
pelvis,  and  uniform  pressure  on  the  swelling,  should  be  employed;  and 
after  two  or  three  days  blood  may  be  gently  withdrawn  by  an  aspirator 
needle  introduced  through  the  skin  at  some  distance.  Unless  suppura- 
tion occur — when  a  free  incision  is  required — the  swelling  should  not  be 
opened. 

Dangerous  wounds  sometimes  occur  from  falls  upon  upright  stakes 
which  are  forced  through  the  vagina  into  the  abdomen,  and  from  the 
breaking  of  chambers  upon  which  the  patient  is  sitting.  Karely,  wounds 
are  inflicted  here  with  intent  to  murder. 

Rupture  of  the  vagina  and  protrusion  of  intestine  may  occur 
during  labour  from  disproportion  of  parts,  from  the  unskilful  use  of 
forceps,  or  from  the  introduction  of  the  hand  to  turn.  Perforating 
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wounds  of  the  vagiiaa  should  be  sutured,  and  abdominal  complications 
must  be  treated  according  to  the  principles  laid  down  in  Chapter  XXXVI. 

Foreign  bodies  of  various  kinds  are  occasionally  introduced  into 
the  vagina  by  children  and  young  women,  and  keep  up  discharge  with 
much  irritatipn,  which  cannot  be  accounted  for.  When  of  large  size, 
e.g.  pessaries,  and  retained  for  years  together,  they  may  ulcerate  into 
the  bladder,  rectum,  or  both. 

V e sic o- vaginal  fistulas  almost  always  result  from  sloughing, 
more  or  less  extensive,  of  the  vesico-vaginal  septum,  from  compression, 
usually  prolonged,  of  the  part  between  the  descending  head  and  the 
pubic  arch ;  the  slough  separates,  and  urine  begins  to  dribble  from  the 
vagina  a  few  days  after  delivery.  A  few  cases  are  due  to  laceration,  to 
ulceration  over  a  foreign  body,  or  to  cancer — the  latter  being,  of  course, 
irremediable. 

A  fistula  from  laceration  should  be  at  once  accurately  closed  and  the 
patient  treated  as  hereafter  recommended. 

So  soon  as  an  ordinary  fistula  from  sloughing  reveals  itself,  turn  the 
patient  on  her  face,  raise  the  pelvis,  drain  the  bladder,  and  enforce  the 
utmost  cleanliness  by  means  of  regular  antiseptic  injections.  During 
the  period  of  the  lochial  discharges,  a  small  aperture  may  actually  close, 
but  such  a  result  is  rare.  Usually  as  soon  as  the  lochia  have  ceased, 
and  health  is  restored,  some  operation  becomes  necessary. 

Before  this  is  undertaken,  endeavours  should  be  made  to  cure  any 
vaginal  discharge.  The  bowels  must  be  well  cleared  by  a  purgative  and 
subsequent  injection,  the  effects  of  which  should  have  ceased  before  the 
operation. 

The  application  to  the  edges  of  the  fissure,  at  intervals  of  10-30 
days,  of  a  cautery  at  a  black  heat,  causing  them  to  slough  little, 
granulate  freely,  and  contract,  was  used,  with  very  excellent  results,  by 
Dr.  Arthur  Farre,  both  in  the  vesico-  and  recto-  vaginal  fistulae,  and  in 
lacerations  of  the  perinseum.  It  is  now  employed  only  in  small  openings. 

In  most  cases  the  following  operation  should  be  performed :  The 
patient  is  placed  in  the  lithotomy  position  and  anassthetised ;  the 


operator  sits  on  a  rather  low  chair,  the  light  should  be  very  good  and 
come  from  behind  him,  and  the  pelvis  should  be  so  raised  that  the 
light  falls  on  the  anterior  vaginal  wall.    To  expose  this,  Sims'  large 


Fig.  284.— Druitt's  '  fish-hook '  needles  for  vesico-vaginal  fistulas. 
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duck-bill  speculum  is  inserted  and  kept  in  position  by  hand  or  by  a 
fenestrated  blade  which  fits  upon  the  sacrum.  Before  its  introduction 
the  bladder  and  vagina  are  well  washed  out  with  salicylic  lotion  or 
sublimate  lotion  (1  in  2,000).  The  aperture  being  clearly  visible — to 
render  it  so  it  is  sometimes  necessary  to  drag  the  cervix  down  and  back 
with  vulsellum  forceps — the  surgeon,  with  long-toothed  forceps  and  a 
long-handled  straight  or  suitably  curved  knife  or  scissors,  vivifies  the 
whole  edge,  being  especially  careful  at  the  angles  ;  the  strip  removed 
should  be  continuous  and  include  the  whole  thickness  of  the  wall ;  at  no 
point  should  an  islet  of  epithelium  be  left.  A  sufficient  number  of  wire 
sutures  to  bring  the  edges  accurately  together  are  now  passed  with 
Smith's  cleft-palate  needle,  or  with  the  much  cheaper  '  fish-hook  ' 
needle  devised  by  the  author,  which  passes  a  ligature  first  through  the 
farther,  then  through  the  nearer,  edge,  whilst  the  operator's  hand  does 
not  get  in  the  way  of  his  eyes.  The  mucous  membrane  of  the  bladder 
should  not  be  included,  for  it  tends  to  prolapse  and  intervene  between 
the  raw  surfaces.  The  wires  may  be  secured  by  twisting,  or  by  large 
split  shot  (which  are  better  than  Sims'  continuous  metal  bars)  clamped 
on  to  them,  first  on  the  far,  then  on  the  near,  side  of  the  wound.  The 
ureters  have  been  wounded  and  included  in  the  stitches. 

After  the  operation  Sims'  S-shaped  metal  or  some  self-retaining  soft 
rubber  catheter  should  be  placed  in  the  bladder,  and  a  tube  carried 
thence  to  a  basin  under  the  bed.  This  operation  must  be  carefully 
watched,  for  nothing  can  do  more  harm  than  accumulation  of  urine 
in  the  bladder.  The  prone  position,  with  the  pelvis  a  little  raised,  is 
the  best,  and  it  is  well  to  accustom  the  patient  to  it  before  operation ;  if 
she  will  not  assume  it,  she  must  lie  on  either  side,  inclined  towards  the 
face.  Every  6  hours  a  soft  tube  should  be  gently  passed  to  the  top  of 
the  vagina  and  gentle  irrigation  with  salicylic  lotion  practised.  Morphia 
or  other  anodynes  must  be  used  if  the  patient  is  restless.  The  wound 
should  not  be  examined,  nor  the  sutures  disturbed,  for  at  least  a  week. 
The  bowels  may  be  kept  open  by  enema. 

In  some  cases,  the  fistula  is  placed  so  high  that  an  attempt  has  to ' 
be  made  to  attach  the  anterior  lip  of  the  os  to  the  lower  edge  of  the 
aperture,  or,  this  failing,  to  close  the  vagina  below  the  fistula  and  allow 
menstruation  to  take  place  through  the  bladder.  When  the  fistula  is 
utero-vesical,  passing  from  the  cervix,  this  plan,  or  Jobert  de  Lamballe's 
of  slitting  up  the  cervix  into  the  fistula,  vivifying  this,  and  suturing  the 
whole  wound,  may  be  followed. 

For  cases  in  which  there  is  extensive  loss  of  substance,  Jobert  de 
Lamballe  detached  the  vagina  from  its  attachment  to  the  anterior  part 
of  the  neck  of  the  womb,  and  drew  it  down  that  there  might  be  no 
strain  on  the  stitches  ;  or  the  vaginal  tube  may  be  dissected  up  from 
the  vesical,  and  the  split  edges  brought  together  (Druitt,  '  Lancet,'  1852, 
vol.  ii.,  p.  576).  In  such  cases  Prof.  Wood  employs  reversed  and  super- 
imposed flaps  to  fill  up  deficiencies  and  insure  extensive  raw  surfaces 
for  mutual  adhesion,  and  has  succeeded  in  many  cases  with  much  loss 
of  substance. 

Recto-vaginal  fistulee,  not  due  to  cancer,  are  much  less  common 
than  vesico-vaginal  ;  they  result  from  syphilitic  ulceration  of  the 
rectum  as  a  rule.  They  require  similar  treatment.  The  rectal  mucosa 
j  must  not  be  included  in  the  sutures,  and  here  even  more  than  in  vesieo- 
j  vaginal  cases  the  diet  should  be  carefully  chosen  and  limited.  Some 
j  surgeons  confine  the  bowels  by  opium  for  10-14  days,  others  give  an 
)  enema  very  carefully  twice  a  day,  others  again  divide  the  sphincters 


82G 


RUPTURED  PERINEUM 


subcutaneously  that  there  may  be  no  resistance  to  overcome,  and  that 
the  lower  end  of  the  rectum  may  be  at  rest.  Wood's  system  of  reversed 
and  superimposed  flaps  may  be  employed  here  in  cases  with  much  loss 
of  substance.  In  otherwise  irremediable  cases,  the  vagina  has  been 
closed  below  the  fistula. 

laceration  of  the  perinaeum  during  labour,  as  far  as,  but  not 
through,  the  anus,  will  generally  heal,  if  the  patient's  legs  be  tied 
together,  and  the  lateral  position,  iodoform,  and  frequent  gentle  irriga- 
tion be  employed  ;  the  usual  plan  is  to  confine  the  bowels,  but  some  give 
a  small  enema  daily ;  the  catheter  should  be  passed  3  or  4  times  a  day. 
The  accident  is  very  likely  to  recur  in  subsequent  confinements. 

Complete  laceration  into  the  anus  is  attended  with  distressing  incon- 
tinence of  feces  and  flatus,  and  prolapse  of  the  rectum.  It  should  be 
remedied  immediately.  Everything  must  be  rendered  as  clean  as- 
possible,  and  the  surfaces  thinly  iodof ormed ;  a  deep  wire  button-suture 
must  be  passed  from  buttock  to  buttock  through  the  septum  above  the 
rent.  Before  it  is  drawn  quite  tight  the  rectal  mucosa  is  united  by  a 
continuous  horse-hair  suture  ;  then  the  button-suture  is  adjusted  and 
the  vaginal  mucosa  and  skin  are  united.    After-treatment  as  above. 

If  this  treatment  is  not  carried  out  or  is  unsuccessful  (as  it  frequently 
is,  the  tissue  being  much  bruised),  operation  must  be  postponed  until 
the  lochia  have  ceased  and  the  health  is  restored.  Prepare  for  it  as 
usual.  The  patient  being  in  lithotomy  position,  on  each  side  make  an 
incision  about  1^  inch  long  into  the  subcutaneous  tissue,  at  the  junction 
of  skin  and  scar  tissue,  to  mark  the  base  of  the  perineal  triangle  ;  at 
right  angles  to  the  centres  of  these  cuts  make  two  others  of  similar 
depth  meeting  in  the  angle  of  the  rent ;  the  two  triangular  flaps  upon 
either  side  are  to  be  raised,  of  good  thickness,  and  during  this  bleeding 
is  often  free.  A  button-suture  is  now  introduced  as  above  with  a  stout 
strongly  curved  handled  needle ;  and  others,  if  they  seem  advisable,, 
behind  or  in  front  or  it ;  one  in  front  may  cross  the  vagina.  Before 
they  are  tightened  the  rectal  flaps  are  united  by  a  continuous  suture,, 
and  afterwards,  the  vaginal  flaps  and  skin.  Leave  the  stitches  in  for 
2-3  weeks. 

The  catheter  may  be  easily  introduced  into  the  female  urethra 
with  one  hand,  thus  : — The  surgeon,  holding  it  like  a  pen,  with  its. 


point  on  the  tip  of  the  forefinger,  passes  the  finger  between  the  labia, 
feels  for  the  ridge  of  the  urethra,  and  traces  it  forwards  to  the  nodular 
projection  at  the  entrance  to  the  vagina,  behind  the  meatus.  The 
catheter,  guided  upon  the  finger,  is  then  easily  slipped  into  the  orifice. 
Either  hand  may  be  used,  according  to  the  patient's  position  in  bed. 


Tig.  285. — Mode  of  introducing  the  female  catheter. 
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Malformations  and  Deformities. 

Adhesion  of  the  labia  is  common  and  is  generally  discovered  in 
children  whilst  still  infants.  No  vaginal  orifice  can  be  seen  on  sepa- 
rating the  labia,  for  it  is  covered  by  a  membrane,  stretching  from  labium 
to  labium,  which  is  usually  so  thin  as  to  appear  bluish.  It  is  easily 
torn  by  a  thumb  on  either  labium,  and  often  scarcely  bleeds ;  a  little  oiled 
lint  will  prevent  reunion. 

Imperforate  hymen. — This  septum  is  placed  higher  than  the 
above — just  within  the  orifice  of  the  vagina.  It  is  discovered  usually  at 
puberty,  when  severe  pains  recur  monthly  but  no  discharge  appears. 
The  child  is  sometimes  allowed  to  suffer  thus  until  the  uterus  distended 
by  blood  forms  a  large  abdominal  tumour.  The  hymen  forms  a  tense, 
bulging,  bluish  membrane. 

Treatment. — Make  a  free  crucial  incision  in  the  hymen,  and  gently 
wash  out  the  uterus  with  warm  boracic  lotion,  until  all  the  dark  treacly 
blood  is  got  rid  of,  and  repeat  the  injection  daily  until  there  is  no  longer 
any  fear  of  retention.  The  patient  must  remain  recumbent  till  the 
uterus  is  of  normal  size.  The  mortality  after  this  little  operation  has 
been  high — from  septicaemia,  septic  metritis,  and  septicaemia.  Repeated 
aspiration  has  been  employed  as  a  substitute,  but  even  more  dangerous 
sepsis  is  likely  to  occur  if  the  hymen  is  the  seat  of  puncture.  When  the 
vagina  is  absent,  hasmatometra  is  rare  (see  below) ;  should  it  occur, 
Tait  advises  that  an  opening  be  made  through  the  rectum,  and  gives  a 
successful  case. 

Congenital  absence  of  the  vagina  is  occasionally  found,  and 
usually  the  uterus  in  such  cases  is  also  wanting.  Mr.  Wood  has  operated 
successfully  on  two  of  these  cases  for  the  formation  of  a  vagina.  In  one 
the  uterus  was  felt  in  an  atrophied  state,  and  in  the  other  it  was  not 
present  in  any  shape.  A  catheter  was  first  passed  into  the  bladder,  and 
then  a  small  transverse  cut  was  made  in  the  bottom  of  the  cut  de  sac, 
representing  the  orifice  of  the  vagina,  and  carried  carefully  down, 
guided  by  the  left  forefinger  in  the  rectum  and  by  the  catheter  in  the 
urethra,  to  about  four  inches  from  the  surface.  This  was  afterwards 
kept  well  cleansed  by  carbolic  lotion,  and  dilated  with  a  clean,  smooth, 
glass  bougie  of  proper  size.  The  patients  did  well,  and  recovered  with- 
out bad  symptoms  ;  one,  on  being  examined  eight  months  afterwards, 
was  found  to  have  a  fairly  roomy  passage.  In  these  cases  the  patients 
were  anxious  to  have  the  operation  done  before  marriage.  Similar 
operations,  however,  have  frequently  proved  fatal  from  peritonitis,  and 
great  care  must  be  taken  not  to  open,  in  the  deep  incision,  the  recto- 
vesical pouch  of  the  peritoneum,  which  comes  unusually  low  down  in 
these  cases,  as  well  as  to  prevent  putrefaction  during  the  subsequent 
treatment.  Other  surgeons  have  found  the  process  of  keeping  the  tube 
patent  very  difficult  and  painful,  and  in  a  case  in  which  impregnation 
would  seem  possible,  Tait's  advice  had  certainly  better  be  followed. 

Atresia  vaginae,  usually  from  sloughing  after  labour,  and  leading 
to  hasmatometra,  may  usually  be  relieved  by  cautious  lateral  notching 
and  dilatation. 

Prolapse  of  the  vag'ina  is  a  consequence  of  structural  debility, 
and  is  liable  to  follow  parturition,  and  to  accompany  and  aggravate 
congestive  diseases  of  the  womb.  When  the  posterior  wall  prolapses, 
bringing  with  it  the  rectum  (rectocele),  there  is  great  distress  and 
difficulty  in  getting  rid  of  the  motions  ;  when  the  anterior  wall  with  the 
bladder  (cystocele)  prolapses,  there  is  great  irritability  of  the  bladder,, 
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difficulty  of  emptying  it,  decomposition  of  residual  urine  and  other  in- 
consequences. Cold,  strong,  astringent  injections,  tonics  and  a  firm 
perineal  bandage,  cold  enemata  and  suitable  treatment  for  chronic 
constipation  in  rectocele,  the  avoidance  of  overdistension  of  the  bladder 
and  treatment  for  cystitis  in  cystocele,  are  the  first  set  of  remedies. 
Should  these  fail,  a  Hodge's  ring  pessary  may  be  tried.  In  aggravated 
cases  an  operation  may  be  done  to  contract  the  vagina  and  bring  forward 
the  perinaeum  by  denuding  a  longitudinal  slip  on  each  side  of  the  vagina, 
bringing  the  cut  surfaces  together  longitudinally  and  uniting  them  by 
suture,  and  by  vivifying  and  uniting  the  inner  surfaces  of  the  posterior 
halves  of  the  labia,  as  in  the  operation  for  ruptured  perinaeum. 

Diseases. 

Acute  vulvitis  and  vaginitis. — Although  in  the  enormous 
majority  of  cases  these  are  of  gonorrhceal  nature,  it  is  certain  that 
purulent  catarrhs,  which  are  not  due  to  contagion,  do  occur  ;  and  they 
are  tolerably  frequent  in  children,  generally  strumous  and  sometimes 
suffering  from  worms  in  the  rectum.  Foreign  bodies,  injuries  and  some 
acute  specific  fevers  are  occasional  causes.  There  is  no  subject  upon 
which  more  caution  is  necessary  than  in  expressing  an  opinion  as  to  the 
nature  of  a  vaginal  discharge.  The  more  intense  the  inflammation,  the 
more  probably  is  it  gonorrhceal ;  probably  the  best  test  is  the  presence 
or  absence  of  gonococci. 

Treatment. — Absolute  rest  and  acetate  of  lead  and  opium,  f omen-  I 
tations  in  acute  stages,  then  mild  and  finally  strong  astringents  (p.  78). 

Iiabial  abscess  is  usually  acute  and  situate  in  the  gland  of 
Bartholin  close  to  the  orifice  of  the  vagina.  The  signs  are  typical  and 
the  pain  great  ;  the  cause  usually  an  acute  vulvitis,  especially  gonor- 
rhceal, sometimes  injury  or  none  is  discoverable.  It  should  be  freely 
opened  in  the  vaginal  aspect ;  the  pus  is  exceedingly  foul. 

Noma  signifies  a  phagedaenic  affection  of  the  labia  pudendi  of  young 
female  children,  precisely  resembling  the  cancrum  oris  (p.  531)  in 
its  causes,  nature,  symptoms,  fatality,  and  treatment  required.  The 
surgeon  must  be  very  careful  not  to  mistake  this  affection  for  venereal 
disease— an  error  common  enough  among  parents.  In  1853  there  were 
several  criminal  trials  at  Dublin  of  persons  falsely  accused  of  tampering 
with  children. 

Great  hypertrophy  of  the  labia  major  a  may  result  from 
advanced  syphilis  (rare)  and  from  elephantiasis  (p.  198).  The  nymphce 
are  not  uncommonly  much  too  large  and  solid,  gonorrhoea  and  chancre 
being  sometimes  the  cause.  Sometimes  only  one  is  affected;  the 
clitoris  may  also  be  of  inconvenient  size.  Should  circumstances 
require  it,  there  is  no  difficulty  in  removing  any  of  these  parts. 

Varicose  veins  may  form  huge  masses,  rendering  the  labia  very 
large,  pendulous,  and  often  exceedingly  painful ;  impeding  locomotion, 
and,  when  they  rupture,  endangering  life  by  haemorrhage.  They  are 
usually  found  in  multiparas,  and  are  much  aggravated  by  pregnancy. 
Kecumbency  and  great  cleanliness  give  most  relief  ;  some  may  be  found 
in  a  kind  of  bag  truss.  Kemoval  by  ligature  has  been  successful ;  the 
cautery  might  be  used,  and  inversion  of  the  patient  would  very  likely 
allow  the  knife  to  be  employed. 

New  growths  of  various  kinds  are  met  with  on  the  vulva  and 
vagina.  Fibromata  and  myc 'fibromata  occasionally  form  pedunculated 
outgrowths  from  the  labia  majora  or  the  vaginal  wall;   lipoma  is 
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occasionally  met  with  about  the  mons ;  ncevi  occur  rarely  in  the  labia 
majora  ;  simple  warts  are  common  on  the  labia,  and  condylomata,  some- 
times forming  huge  cauliflowerlike  masses,  are  still  more  so ;  racemose 
adenomata  and  cysts  from  dilatation  of  mucous  glands  occur  here  as  on 
other  mucosae  ;  sebaceous  cysts  may  be  met  with  on  the  outer  aspects 
of  the  labia  majora  ;  but  the  cystic  growth  of  the  vulva  is  an  adenoma 
of  Bartholin's  gland,  usually  on  the  left  side.  Sarcoma  is  rarely  seen 
in  the  vagina.  Epithelioma  of  the  vulva,  especially  the  clitoris  and 
nymphar  is  common,  but  this  growth  is  rarely  primary  in  the  vagina ; 
its  appearance  is  characteristic,  and  early  free  removal  the  treatment — 
preferably  with  the  knife,  clamp  forceps  being  at  hand  to  stop  bleeding, 
which  often  gives  no  trouble.  The  inguinal  glands  suffer  secondarily. 
Here,  as  elsewhere,  recurrence  is  the  usual  result. 

The  vascular  growth  of  the  female  urethra  is  simply  a  vascular 
wart,  of  bright  red  colour,  varying  in  size  from  a  large  pin's  head  to  a 
horsebean,  protruding  from  the  meatus,  and,  though  sometimes  painless, 
usually  causing  great  distress  from  its  exquisite  sensitiveness.  It  is 
easily  torn  and  bleeds  freely.  It  may  be  cut  off  and  the  base  touched 
with  a  cautery  or  caustic,  or  both  it  and  its  base  may  be  removed 
with  scissors,  cocaine  being  used.  Eecurrence  is  frequent,  time  after 
time. 


CHAPTER  XL VII. 

DISEASES  OF  THE  BREAST. 

Developmental  errors  may  occur  in  either  sex.  Congenital 
absence  (amastia)  of  one  breast  has  very  rarely  been  seen ;  also  rarely 
both  breasts  remain  puerile,  usually  with  absence  or  non-development 
of  the  ovaries.  Three  to  five  breasts  (polymastia)  occur  more  frequently. 
Leichtenstern  says  that  the  great  majority  have  been  found  below  and 
slightly  internal  to  the  normal  breasts,  a  few  in  the  axillae  ;  elsewhere 
(groin,  thigh,  shoulder)  they  are  very  rare.  Nipples  without  any  gland 
substance  may  occur  at  the  same  spots,  or  a  normal  breast  may  have 
2  or  3  nipples  (polythelia).  It  is,  however,  much  more  common  for  the 
nipples  to  be  absent  or  small ;  they  may  protrude  during  pregnancy. 
These  abnormal  breasts  and  nipples  show  no  special  tendency  to 
disease  and  should  not  be  interfered  with  unless  they  are  a  source  of 
inconvenience.  Hare  ('Lancet,'  1860)  recorded  a  case  of  dilatation 
by  milk  of  an  axillary  mamma,  the  nipple  of  which  was  imperfect. 

Early  development. — In  cases  of  early  sexual  maturity,  the 
breasts  may  be  well  developed  in  children;  much  more  rarely  they 
enlarge  without  the  general  changes  of  puberty. 

Diffuse  hypertrophy  of  both  breasts,  occurring  at  or  within  2  or  3 
years  of  the  first  menstruation,  is  very  rare  ;  cause  unknown.  The 
breasts  as  a  rule  increase  so  rapidly  in  size  that  in  2-4  months  they 
may  reach  far  below  the  navel ;  they  then  cease  growing,  perhaps 
enlarge  again  with  the  first  pregnancy  and  then  cease  finally ;  continu- 
ous growth  has  not  been  observed,  nor  any  affection  of  the  general  health 
beyond  such  as  the  weight  of  the  breasts  and  incapacity  for  work  would 
account  for.  There  may  be  a  milky  discharge,  but  it  is  not  usual.  The 
skin  is  often  thick  and  oedematous  and  the  veins  large ;  in  the  tumour 
hard  nodules  may  be  felt — fibro-adenomata  having  the  usual  structure ;. 
whilst  the  mass  of  breast  is  highly  glandular. 
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Treatment. — Pressure  and  iodine  have  no  effect ;  amputation  of 
both  breasts  has  been  thrice  successful. 

Sometimes  the  breasts  reach  a  great  size  in  the  early  months  of 
pregnancy. 

This  is  the  best  place  to  note  that  one  or  both  breasts  may  enlarge 
after  puberty  in  man  to  quite  the  size  of  a  virgin  breast  (gynecomastia). 

Neuralgia  of  the  breast  may  exist  alone,  or  (as  more  frequently 
happens)  be  superadded  to  a  small  adenoma  or  chronic  mastitis.  Ex- 
treme pain,  aggravated  at  each  monthly  period,  and  out  of  proportion 
to  the  local  structural  disease  (if  any),  and  superficial  tenderness  are 
the  characteristics.  The  health  generally  admits  of  improvement, 
anaemia  with  constipation,  disordered  menstruation  and  hysteria  being 
frequently  present.  Velpeau  states  that,  in  40  cases,  both  breasts  were 
affected  only  twice ;  15  of  the  patients  were  30,  the  rest  varied  in  age 
from  30  to  over  70 ;  in  10  slight  thickening  and  nodules  could  be  made 
out  in  the  gland  substance.    For  treatment  see  p.  404. 

Lacteal  calculus  is  very  rare,  produced  by  absorption  of  the 
fluid  part  of  the  milk  in  an  obstructed  lacteal  duct  and  calcareous  in- 
filtration of  its  solid  ingredients.  It  is  probable  that  some  calcareous 
masses  are  similarly  formed  by  the  inspissation  of  pus  or  tubercular 
masses.  Calcification  of  the  septa  of  the  breast  has  been  described 
in  old  women.  Unless  suppuration  should  occur  no  treatment  would  be 
required. 

Abnormalities  of  secretion. — The  breast  should  secrete  milk  in 
quantity  only  after  delivery,  and  then  only  for  a  short  time,  unless 
suckling  is  practised.  Suckling  should  keep  up  the  secretion  for  7  or  8 
months  and  not  uncommonly  does  so  for  18  to  24.  In  a  first  pregnancy 
the  expression  of  a  little  milk  is  a  very  valuable  sign ;  but  in  later  preg- 
nancies it  is  unreliable,  as  after  pregnancy  the  breast  may  contain  a 
little  milk  for  many  years. 

After  delivery  there  may  be  no  secretion  (agalaktia),  a  very  un- 
common thing ;  a  very  slight  secretion  for  only  a  few  days  or  weeks  is 
much  more  frequent.  In  other  cases  the  secretion  is  so  excessive  that 
it  runs  continually  from  the  breasts  (galaktorrhcea)  for  weeks  or  months, 
although  suckling  may  have  been  discontinued.  Montgomery  quotes 
a  case  in  which  this  lasted  for  3  years,  and  the  breasts  contained  milk 
after  5.  The  patients  are  often  delicate,  nervous  and  weakly,  and  they 
lose  much  flesh,  though  their  appetite  may  be  good.  Galaktorrhoea 
must  be  treated  by  attention  to  the  general  health ;  by  strapping  the 
breasts  or  applying  glycerine  and  belladonna,  and  by  the  internal  ad- 
ministration of  belladonna  or  iodide  of  potassium  in  full  doses.  The 
amount  of  drink  may  be  limited,  and  the  bowels  should  be  kept  open. 

Secretion  may  occur  at  unusual  times.  A  viscid,  milky  fluid  is  not  at 
all  uncommonly  formed  by  the  breasts  of  new-born  infants ;  in  the  first 
few  days  after  birth  the  breasts  may  swell  and  become  tender,  and  on 
compression  yield  this  fluid,  which  is  usually  naturally  got  rid  of  in  a 
few  days.  Many  nurses  are  in  the  habit  of  employing  pressure  regu- 
larly, and  the  not  infrequent  abscesses  in  breasts  of  babies  may  be  due 
to  neglect  of  this  precaution.  A  few  cases  are  recorded  in  which  virgins 
and  even  children  (perhaps  cases  of  early  puberty)  have,  by  repeatedly 
applying  a  child  to  their  breasts,  excited  sufficient  secretion  to  suckle ; 
and  women  long  past  the  menopause  have  done  the  same.  Milk  has 
been  found  in  the  breasts  of  very  old  women ;  but  we  must  not  mistake 
for  it  a  greenish  or  brownish,  thin  or  mucoid  fluid  which  frequently 
forms  in  dilated  milk-ducts  of  aged  breasts  and  escapes  from  the  nipple. 
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Lastly,  milk  in  considerable  quantity  has  been  secreted  by  the 
mammae  of  boys  and  men. 

Iiacteal  tumour  or  galaktocele. — Earely  a  lacteal  duct  is  stric- 
tured  or  obstructed,  by  a  small  calculus,  when,  if  pregnancy  occur,  the 
milk  accumulates  in  it,  forming  an  oblong  fluctuating  tumour,  first  per- 
ceptible near  the  nipple,  but  ultimately,  in  the  course  of  some  months, 
it  may  reach  a  large  size ;  the  skin  is  normal,  the  veins  large,  pain  is 
slight — chiefly  from  dragging,  there  is  no  tenderness  and  no  fever. 
Scarpa's  case  is  the  most  celebrated :  10  days  after  her  second  confine- 
ment, a  women  of  20  noticed  a  swelling  in  the  left  breast  which  in- 
creased the  more  the  child  was  put  to  it ;  in  2  months  the  gland 
measured  34  inches  round ;  Scarpa  drew  off  10  quarts  of  milk ;  the 
cavity  suppurated,  but  the  patient  recovered  and  nothing  abnormal 
occurred  after  her  third  pregnancy. 

The  cyst  should  be  punctured,  when  creamy  milk,  usually  with  a 
quantity  of  yellow  brown  oil,  escapes ;  or  the^milk  may  be  curdled.  A 
drainage  tube  must  be  inserted  and  an  antiseptic  dressing  applied ;  it 
will  need  frequent  changing  as  milk  will  escape  during  lactation ;  suck- 
ling should  be  ceased  as  soon  as  possible  and  the  milk  dried  up  (p.  831). 

Sore  nipples. — Suckling,  especially  a  first  child,  often  causes  the 
nipples  to  inflame ;  they  become  swollen,  intensely  red,  hot,  painful  and 
tender.  In  other  cases,  excoriations,  cracks  and*  deep  fissures,  form, 
mostly  towards  the  base  of  the  nipple,  and  cause  pain  which  may  really 
be  extreme  whenever  suckling  is  attempted.  Many  think  that  infection 
of  slight  cracks  with  the  thrush  parasite  from  the  mouth  of  the  child  is 
the  cause  of  those  painful  fissures,  which  are  often  the  forerunner  of 
mammary  abscess. 

Treatment. — If  both  nipples  are  not  affected,  let  the  child  suck 
the  healthy  and  draw  off  the  milk  from  the  diseased  side  with  a  breast- 
pump.  Simple  inflammation  may  be  met  with  tannic  lotion  (F.  249), 
alum  lotion  or  other  astringent  frequently  applied  and  carefully  washed 
off  before  the  child  sucks  if  the  breast  is  used.  Some  paint  the  nipple 
with  flexile  collodion  or,  better,  Eichardson's  styptic  colloid  (P.  340). 
When  fissures  are  present  the  same  treatment  may  suffice,  but  usually 
eure  will  be  more  rapid  if  a  fine  point  of  lunar  caustic  be  occasionally 
run  along  the  whole  length  of  the  opened  fissure  or  its  base  be  divided 
with  a  knife,  after  cocaine  has  been  applied.  In  slight  cases  affecting 
\  both  nipples  these  may  be  sufficiently  protected  from  the  clothes  and 
j  the  child's  mouth  by  rubber  shields  ;  but  in  severe  cases,  suckling  must 
I  be  given  up  so  soon  as  the  child  can  be  safely  wealed,  if  not  sooner  ; 
after  the  first  6  weeks  it  is  much  more  easy  than  earlier  to  feed  a  child 
artificially.  Sometimes  it  is  well  to  feed  the  child  with  milk  drawn 
from  the  breasts  by  a  pump.  By  way  of  prophylaxis,  pregnant  women 
should  every  night  wash  the  nipples  with  a  solution  of  alum  (grs.  xx.  ad 
^j.)  and  apply  a  liniment  of  sp.  rect.  and  ol.  olivse  aa. 

Mucous  tubercles  occur  on  the  nipple,  and  fissures  in  a  syphilitic 
woman  would  probably  become  tubercles  and  infect  a  healthy  child. 
Similarly  a  syphilitic  child  would  probably  infect  the  nipple  of  a  healthy 
woman  from  tubercles  in  its  mouth,  a  primary  sore  of  the  nipple  result- 
i  ing.  Hence  both  child  and  wet-nurse  must  be  either  syphilitic  or  healthy. 

Areolar  abscess  is  not  uncommon  during  suckling.    It  must  be 
opened  parallel  to  the  ducts  converging  to  the  nipple,  and  dressed  with 
i  boracic  lotion. 

Chronic  eczema  not  uncommonly  affects  one  or  both  nipples. 
It  generally  occurs  before  the  menopause,  especially  during  lactation, 
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and  is  often  associated  with  uncleanliness  or  scabies  ;  the  surface  is 
pinkish-red,  not  raw-looking  or  granular,  but  often  punctate ;  there  is 
no  superficial  induration,  and  the  edge  is  not  sharply  denned  and  is  not 
raised,  and,  though  often  obstinate,  it  yields  to  treatment  with  as- 
tringent ointments  or  lotions  of  lead,  zinc,  mercury,  and  oil.  In  all 
these  points  it  differs  from  PageVs  disease,  often  called  eczema,  of  the 
nipple,  which  so  often  foreruns  cancer  (McCall  Anderson). 

Slowly  growing  epitheliomata  develop  but  rarely  in  the  areola.  Seba- 
ceous cysts,  too,  have  been  met  with. 

Acute  inflammation  of  the  breast  (mastitis)  occurs  so  fre- 
quently in  connection  with  the  puerperal  state,  that  puerperal  mastitis 
is  almost  synonymous  with  the  above  heading.  Inflammation  and 
abscess,  may,  however,  result  from  injury ;  it  is  met  with  occasionally 
in  new-born  children  in  connection  with  milk-secretion  (p.  830),  and  also 
at  puberty  a  painful  swelling  which  may  run  on  to  suppuration  occurs 
in  both  sexes,  but  most  often  in  girls.  Erysipelas  passing  over  the 
breast,  or  caries  of  the  ribs  beneath  it,  may  also  cause  abscesses  in  rela- 
tion with  the  gland.  Of  228  cases  collected  by  Billroth,  181  occurred 
during  lactation,  13  during  pregnancy,  and  34  were  unconnected  with 
the  puerperal  state  ;  apparently  abscesses  in  infants  and  at  puberty  were 
not  included.  j, 

Puerperal  mastitis  occurs  in  about  6  per  cent,  of  all  nursing  women 
(Winckel),  is  especially  frequent  with  first  children,  and  is  rare  when 
the  child  is  not  suckled ;  508  cases  show  that  the  right  breast  was  af- 
fected 256,  the  left  192,  and  both  breasts  65  times  (Billroth) ;  the  lower 
and  lower  and  outer  parts  of  the  mamma  are  most  often  its  seat.  It 
commences  most  frequently  in  the  first  4  weeks  after  delivery  espe- 
cially in  the  third  and  fourth,  and  very  frequently  3  or  4  days  after 
fissures  have  appeared  upon  the  nipple  ;  but  it  is  well-known  in  women 
who  suckle  their  children  for  a  year  or  two  and  get  much  below  par. 

Many  causes  have  been  assigned,  especially  retention  of  milk  from 
accidental  closure  of  a  duct ;  but  we  have  specially  noted  the  absence  of 
signs  of  inflammation  in  galaktocele,  and  in  cases  in  which  the  breasts 
become  very  tense  and  full  and  then  empty  themselves  owing  to  death 
of  the  child.  It  seems  almost  certain  therefore  that  these  abscesses  are 
due  to  the  entry  of  organisms  into  the  breast,  either  into  the  lymphatics 
from  fissures,  or  into  the  gland-spaces  along  the  ducts,  where  no  fissures 
exist.  Against  this  view  is  the  absence  of  powers  of  locomotion  among 
bacteria ;  still  it  seems  probable  that  they  do  enter,  cause  swelling  of 
the  mucosa,  obstruction  of  the  duct  and  retention  of  milk,  irritant  de- 
composition of  which  most  likely  follows.  The  effect  of  this  is  a  dense 
round-celled  infiltration  about  the  acini,  where  the  vessels  are  most 
numerous,  rapidly  running  on  to  destruction  of  tissue.  The  process 
may  be  diffuse,  leading  to  multiple  abscess,  or  rarely  to  sloughing  of 
large  portions  of  the  breast  tissue ;  usually  it  is  localised  to  one  part, 
though  secondary  abscess  from  imperfect  drainage,  burrowing,  and  sepsis 
is  frequent.  The  abscess  may  form  deeply  in  the  breast  substance  ;  or 
superficially,  soon  presenting  beneath  the  skin — or  perhaps  forming  in 
the  subcutaneous  layer ;  or  the  deepest  portions  may  suppurate  and 
burst  into  or  otherwise  infect  the  loose  tissue  between  the  breast  and 
the  pectoral,  and  round  about  the  gland  (retro-  and  para-mastitis),  A 
chronic  abscess  behind  the  gland  is  in  all  probability  due  to  caries  of  a  rib. 

The  symptoms  often  appear  suddenly.  They  are :  high  fever, 
often  with  rigors,  and  perhaps  delirium,  severe  pain,  great  tenderness 
and  rapid  swelling  of  the  breast,  which  is  hot  and  tense ;  the  time  of 
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appearance  of  oedema  and  redness  of  the  skin  of  course  varies  with  the 
depth  of  the  pus — it  may  be  many  days  before  fluctuation  is  apparent ; 
when  the  pus  forms  behind  the  breast  the  whole  gland  is  pushed  bodily 
forwards.   The  axillary  glands  are  enlarged  but  rarely  suppurate. 

Treatment. — In  many  cases  a  quickly  acting  purgative,  the  admi- 
nistration of  aconite  in  minim  doses  till  the  pulse  is  reduced,  assiduous 
fomentation  over  belladonna,  removal  of  milk  by  the  pump  from  both 
breasts,  fixation  of  the  arm  and  absolute  rest  will  cut  short  the  inflam- 
mation. When  success  does  not  attend  these  measures,  continue  the 
belladonna  fomentation  and  the  use  of  the  pump,  for  putting  the  child  to 
the  healthy  breast  will  cause  painful  hyperemia  of  the  inflamed  one. 
If  the  symptoms  persist  under  this  treatment,  suppuration  is  almost 
certainly  present,  and  so  soon  as  it  can  be  localised,  and  often  before 
fluctuation  appears,  an  exploratory  puncture  should  be  made  and  length- 
ened into  an  incision,  radiating  from  the  nipple,  if  pus  be  found  ;  the 
abscess  is  emptied,  a  tube  inserted,  a  large  antiseptic  wool-dressing  is 
applied,  and  light  uniform  compression  of  the  whole  breast  is  made  with 
a  stocking  bandage.  If  the  case  be  severe  the  patient  should  remain  in 
bed  ;  but  if  it  be  slight  she  may  walk  about  with  her  breast  well 
bandaged  and  arm  fixed— this  being  of  much  importance  in  all  cases. 
Great  care  should  be  taken  about  the  antiseptics  and  drainage  ;  when 
they  are  neglected,  terrible  burrowing  may  occur,  ruining  the  structure 
of  the  breast,  perhaps  necessitating  even  its  removal.  Should  there  be 
burrowing,  early  counter-openings  should  be  made. 

The  sling  shown  in  Fig.  286  will  do  very  well  to  keep  a  poultice  on 
in  bed,  but  to  compress  the  breast  a  turn  of  bandage  should  be  taken 


Fig.  286. — Four-tailed  sling  for  the  breast :"  two  are  fastened  round  the 
waist,  whilst  the  others  support  the  breast,  pass  over  the  opposite 
shoulder,  and  are  fixed  to  the  first,  behind. 


round  the  trunk  below  both  breasts,  the  roller  coming  forwards  beneath 
the  diseased  breast ;  the  second  loop  of  a  figure-8  is  made  by  carrying  the 
second  turn  under  the  diseased  breast,  so  as  to  raise  it  strongly,  and 

3  H 


834         CHRONIC  ABSCESS  AND  INTERSTITIAL  MASTITIS 


over  the  opposite  shoulder  ;  this  is  crossed  at  the  axilla  and  fixed  by  the 
third  turn  round  the  trunk  below  the  sound  breast,  and  so  the  turns  go 
on  mounting  higher  and  higher  on  the  diseased  breast,  the  lower  raising 
it  and  the  upper  pressing  it  rather  down.  The  limbs  of  the  sling  (Fig. 
286)  show  the  direction  of  the  two  first  turns  of  the  bandage.  To  give 
rest  in  cases  of  chronic  sinuses  some  prefer  long  strips  of  strapping  laid 
like  the  bandage -turns  on  the  breast,  holes  being  cut  for  the  tubes. 

Chronic  abscess  of  the  breast  has  caused  many  diagnostic  errors, 
for  it  forms  a  hard  or  indistinctly  fluctuating,  irregular,  ill-defined  mass 
of  moderate  size,  not  movable  in  the  substance  of  the  gland,  enlarging 
slowly  in  the  course  of  many  months,  not  tender,  and  either  causing  no 
pain  or  only  occasional  fits ;  round-celled  infiltration  often  extends 
along  the  ducts,  and  causes  retraction  of  the  nipple.  In  almost  all  cases 
the  formation  of  a  chronic  abscess  is  connected  with  pregnancy,  labour, 
or  miscarriage,  but  as  cancer  also  may  complicate  these  states,  the  above 
fact  is  by  no  means  diagnostic.  When  there  is  any  doubt  about  the 
diagnosis,  an  exploratory  puncture  should  be  made  ;  it  may  be  done  when 
everything  is  ready  to  proceed  further  should  the  disease  turn  out  to  be 
cancer. 

Abscess  should  be  opened  antiseptically  and  drained  ;  it  is  said  that 
a  section  right  through  the  induration  facilitates  its  absorption. 

Chronic  interstitial  mastitis.  — Sometimes  a  chronic  inflamma- 
tory infiltration  forms  round  the  acini  in  certain  lobules  of  the  breast, 
and  by  its  presence  and  shrinking  renders  these  parts  different  from  the 
rest  of  the  breast  so  that  they  are  felt  like  one  or  more  tumours  in  it. 
Section  through  the  part  shows  a  densely  fibroid,  quite  uncircumscribed, 
mass,  in  which  small  cysts  (dilated  ducts)  with  yellowish  or  greenish 
contents  may  be  seen. 

This  process  gives  rise  to  one  or  several  rounded  nodules  in  the 
breast,  quite  inseparable  from  its  substance,  and  when  pulled  upon, 
dragging  on  the  nipple  ;  they  are  not  tender  or  painful  as  a  rule,  but 
may  be  accompanied  by  severe  neuralgia ;  and  their  surface  is  usually 
finely  nodular,  and  the  skin  when  pinched  up  over  them  may  dimple, 
being  connected  with  the  mass  by  a  fibroid  band.  In  other  cases  a  tough 
wedge-shaped  piece  of  the  gland,  with  the  apex  towards  the  nipple,  is 
involved,  and  in  rare  instances  the  whole  breast  may  be  affected ;  it 
becomes  greatly  shrunken  as  the  inflammatory  tissue  shrinks,  the 
nipple  and  skin  are  drawn  in  and  become  more  or  less  fixed  to  the 
chest  wall,  and  the  axillary  glands  may  be  slightly  enlarged.  Billroth 
gives  an  illustration  of  chronic  shrinking  mastitis,  but  it  is  difficult  to 
see  from  the  account  how  the  diagnosis  was  made  from  atrophic  scirrhus. 

From  small  adenoma  deep  in  the  breast  and  covered  by  breast-sub- 
stance, so  that  its  mobility  in  the  breast  and  smooth  surface  cannot  be 
made  out,  diagnosis  may  be  impossible.  Similarly  its  distinction  from 
cancer  when  the  patient  has  reached  the  cancer  age  may  be  impossible. 
Suspicion  of  the  latter  should  be  set  at  rest  by  exploratory  incision  and 
microscopic  examination  of  a  frozen  section.  Multiple  nodules  are 
strongly  in  favour  of  mastitis. 

Belladonna,  warmth,  and  gentle  pressure  may  be  used  to  relieve  pain, 
and  the  general  health  must  be  looked  to.  Small  portions  of  the  breast 
causing  much  pain  and  anxiety  may  be  removed.  The  surgeon  must 
decide  whether  it  is  ever  right  to  remove  the  whole  mamma  for  this 
disease. 

Tumours  of  the  breast  are  both  numerous  and  frequent.  Pure 
fibromata  are  very  rare  and  scarcely  capable  of  recognition  ;  lipomata 
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may  occur  in  the  fat  over,  or  in  the  connective  tissue  behind,  the 
mamma,  and  have  in  a  few  instances  in  the  latter  situation  reached  an 
enormous  size;  enchondroma,  simple  or  ossifying,  is  very  rare  in  women, 
but  is  said  to  be  comparatively  common  in  bitches ;  ncevus  of  the  sab- 
cutaneous  tissue  may  seem  to  involve  the  breast.  But  the  tumours  of 
real  importance,  on  account  of  their  frequency,  in  the  breast  are 
adenoma,  adeno-fibroma,  adeno-sarcoma,  and  cysto-sarcoma,  sarcoma, 
and  cancer. 

Adenoma,  adeno-fibroma,  adeno-sarcoma  and  cysto-sar- 
coma have  been  briefly  described  at  p.  112.  The  adenoma,  or  adeno- 
fibroma  as  many  prefer  to  call  it,  is  an  encapsuled  tumour  of  rounded 
form  and  smooth  surface — though  sometimes  considerable  rounded 
masses  may  project  from  the  main — and  is  unconnected  with  the  breast 
proper  except  by  a  little  loose  areolar  tissue.  It  has  a  fibrous  aspect 
and  a  convex  surface  on  section  ;  upon  close  examination  of  this  a 
number  of  slit-like,  sometimes  branching,  spaces  (Fig.  287,  upper  part) 
can  be  seen,  and  the  microscopic  sections  drawn  in  Figs.  29  and  30 
explain  their  nature.  The  stroma  may  be  almost  pure  fibrous  tissue, 
or  this  richly  strewn  with  spindle-cells,  or  there  may  be  scarcely  any 
actual  fibres,  the  whole  matrix  being  cellular.  The  latter  kinds  are 
often  spoken  of  as  adeno-sarcoma ;  upon  the  whole  they  grow  more 
rapidly  and  reach  a  larger  size  than  the  adeno-fibroma.  Sometimes 
the  stroma  is  myxomatous — my  xo -adenoma.  Turning  to  the  epithe- 
lium-lined spaces,  these  sometimes  become  distended  with  mucoid  or 
serous  fluid,  and  into  them  papillary  cellular  masses  may  grow,  when 
the  fluid  is  very  liable  to  be  rendered  red  or  brown  from  haemorrhage  ; 
cysts  from  the  size  of  an  orange  downwards  may  thus  form  ;  the  skin 
may  thin  and  inflame  over  them  until  they  burst,  when  haemorrhage  is 
likely  to  occur  from  the  papillary  masses  which  protrude  and  increase 
into  a  large,  f ungating,  easily  bleeding  growth.  Growths  of  this  kind 
-are  called  cysto-sarcomata  (Fig.  287).    Adeno-  and  cysto-sarcomata  have 


Fig.  287—  Cysto-sarcoma  of  the  breast.  Some  of  the  cysts  are  empty, 
some  partially,  and  others  entirely  filed  with  papillary  masses. 
Above  is  a  solid  portion  having  the  appearance  of  a  simple  adeno- 
fibroma  (King's  College  Museum). 


occasionally  reached  an  enormous  size.  I  saw  C.  Heath  successfully 
remove  from  a  woman  aged  60  an  adeno-sarcoma  weighing  5  lbs.  10  oz., 
Avhich  had  grown  in  3|  years,  the  chief  increase  having  taken  place  in 
the  last  6  months,  and  this  is  a  common  history ;  Velpeau  has  recorded 
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a  case  of  cysto-sarcoma  of  4  years'  growth  (slow  for  the  1st  year)  which 
weighed  20  lbs.  after  death  of  the  patient  from  marasmus  ;  Fergusson, 
in  1853,  removed  one  of  27  lbs. 

The  use  of  the  word  '  sarcoma '  would  seem  to  indicate  malignancy, 
yet  even  local  recurrence  of  these  growths  is  very  rare.  I  have  seen  one 
instance  in  a  woman  aged  48  :  16  years  earlier  a  mass  of  4  years'  growth 
was  excised ;  it  recurred  and  the  breast  was  amputated  2  years  later ; 
after  12  years  a  recurrence  in  the  scar  was  removed  and  she  then  had 
a  rather  large  axillary  gland ;  2  years  later  another  nodule  was  removed 
from  the  scar,  and  the  gland,  being  unchanged,  was  left.  Microscopi- 
cally the  last  nodule  showed  a  good  many  spindle-cells  in  the  stroma, 
but  could  not  have  been  distinguished  from  an  ordinary  fibro -adenoma. 

Cases  have  been  recorded  by  Eushton  Parker  and  others  in  which 
scirrhous  cancer  has  started  from  an  adeno-fibroma. 

No  age  is  exempt,  yet  the  great  majority  of  case?  occur  from  16  to 
35.  The  origin  of  these,  as  of  all  mammary  growths,  is  frequently  re- 
ferred to  injury— slight  blows.  Cysto-sarcomata  usually  occur  in  multi- 
paras at  about  35  or  later.  The  tumour  may  be  situate  anywhere  in  the 
breast,  but  is  most  often  peripheral ;  when  small  it  is  a  smooth,  firm, 
rounded  mass,  moving  freely  in  the  breast  or  actually  pedunculated,  not 
involving  the  skin  or  lymphatic  glands  in  any  way,  not  causing  retrac- 
tion of  the  nipple  nor  seeming  connected  with  it  by  a  cord  (duct)  when 
the  nipple  is  held  and  the  tumour  pressed  away  from  it ;  as  a  rule  ten- 
derness and  pain  are  slight  or  absent,  but  both  may  be  acute,  especially 
at  menstrual  periods  when  both  breast  and  tumour  swell ;  these  tumours 
may  disappear  after  lactation,  and  they  always  give  most  trouble  when 
the  health  is  low. 

Growth  is  usually  slow,  for  a  time  at  all  events,  and  the  mass  becomes 
more  plain  beneath  the  skin  which  it  raises ;  cysts  may  now  be  de- 
tected by  their  elasticity  and  projection,  sometimes  also  by  a  brownish 
or  Woody  discharge  from  the  nipple.  The  tumour  may  remain  stationary 
for  months  or  years,  or  may  grow  rapidly  to  a  huge  size  ;  bursting  of  a 
cyst  has  been  mentioned  above.  The  general  health  is  affected  only  by 
the  weight  of  the  growth,  anxiety,  and  sometimes  neuralgic  pain. 

Mistakes  arise  when  the  tumour  is  buried  in  the  central  part  of  the 
breast :  we  then  cannot  make  out  what  the  surface  is  like,  it  may 
appear  fixed,  and  a  tumour  of  this  kind  may  seem  to  drag  on  the  nipple. 

Diagnosis. — Chronic  interstitial  mastitis,  simple  cysts  and  cancer 
are  distinguished  by  their  close  connection  with,  mobility  in  and  in- 
separability from  the  breast,  usually  shown  by  their  dragging  on  the 
nipple.  The  age  of  a  patient  with  adenoma  is  often  much  against  cancer. 

Treatment. — If  the  tumour  be  small  and  give  no  tronUe  or  only  a 
little  pain  during  the  menses,  belladonna  may  be  used  locally  to  give 
ease,  and  the  general  health  must  be  kept  as  good  as  possible ;  but  if 
growth  be  steady  or  rapid,  excision  is  proper,  and  it  is  of  course  right 
when  the  mass  is  already  large  when  first  seen  by  the  surgeon.  To 
excise :  seize  the  breast  with  the  left  fingers  and  thumb  so  as  to  fix  the 
growth,  press  it  up  towards  the  skin  and  render  this  tense  over  it,  and 
make  a  clean  cut,  radiating  from  the  nipple  right  down  upon  the  massr 
opening  its  capsule  widely ;  a  little  pressure  will  now  often  cause  the 
tumour  to  start  out ;  if  not,  seize  it  with  hook-forceps  and  dissect  it  out 
with  a  few  touches  of  the  knife  ;  bleeding  is  slight.  Never  try  to  dissect 
down  on  to  one  of  these  tumours,  but  remove  them  just  like  lipomata. 
In  the  larger  growths  no  breast  can  be  found  and  the  whole  mass  is 
amputated. 
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Sarcomata. — Pure,  soft  sarcomata  occur  in  the  mamma,  but  are 
uncommon.  Billroth  mentions  only  4  cases — of  myo-sarcoma,  lympho- 
sarcoma of  both  breasts  beginning  during  pregnancy,  melanotic  alveolar 
sarcoma  and  giant-celled  sarcoma ;  he  states  that  he  has  not  seen  a  pure 
spindle-celled  or  a  myxo-sarcoma,  though  they  would  seem  to  be  the 
commonest  varieties  in  this  situation  ;  Bowlby  ('  Trans.  Path.  Soc.,'  1882) 
describes  a  case  of  chondro-sarcoma,  fatal,  by  recurrence,  in  18  months. 

These  growths  may  apparently  occur  at  any  age  after  puberty  ;  Bill- 
roth's  cases  ranged  from  15  to  65,  but  by  far  the  greater  number  that 
I  can  find  occurred  after  30.  Usually  they  begin  as  single,  rounded 
masses,  firm,  well  denned,  movable  in  the  substance  of  the  breast  and 
beneath  the  skin,  exercising  no  traction  on  the  nipple  ;  sometimes  they 
grow  rapidly  from  the  first,  again  very  slowly,  and  in  other  cases  rapid 
increase  supervenes  upon  months  or  even  many  years  of  slow  growth  ; 
as  they  enlarge,  the  consistence  usually  becomes  unequal  from  the  form- 
ation of  mucous  or  blood  cysts  ;  they  usually  retain  their  apparent  en- 
capsulation for  a  long  time  ;  sometimes  they  affect  the  axillary  glands, 
but  as  a  rule,  they  do  not  ^recurrence  may  be  slow  or  rapid,  local  or  in 
the  internal  organs ;  the  whole  course  may  be  only  12  or  18  months,  or 
more  than  20  years. 

It  will  be  seen  that  the  difficulty  is  to  diagnose  these  growths  from 
fibro-adenomata  ;  frequently  they  have  been  shelled  out,  the  breast  being- 
removed  only  after  recurrence.  But  in  rare  cases,  the  new  growth  infil- 
trates the  breast  widely  from  the  first  and  involves  surrounding  parts 
early,  thus  coming  to  resemble  soft  acinous  cancer  ;  the  diagnosis  here 
is  not  important,  the  treatment  being  the  same. 

I  have  seen  two  cases  :  a  woman,  aged  38,  under  Mr.  C.  Heath,  had 
a  tumour  of  left  breast  (attributed  to  a  blow)  removed  in  1861 ;  the 
breast  was  amputated  in  1868,  a  growth  removed  from  the  scar  in  1870 
and  again  15  months  later  ;  recurrence  was  almost  immediate,  but 
growth  was  so  slow,  that  in  6  years  the  mass  reached  only  the  size  of  a 
tist ;  it  was  removed  ;  in  the  next  15  months,  3  recurrences  were  partially 
removed,  a  large  bleeding  fungus  formed,  the  axilla  was  invaded  by  ex 
tension  and  the  nerves  pressed  upon.  The  woman  died  exhausted  14 
years  from  the  beginning.  The  growth  was  a  small  spindle-celled  sarcoma 
<{'  recurrent  fibroid  ')  and  the  supraclavicular  glands  were  healthy. 

Mr.  Beck  removed  an  encapsuled  mass  of  6  lbs.  weight  from  a  healthy 
woman  aged  49  ;  it  was  of  20  years'  growth,  increase  being  specially 
rapid  in  the  last  5  years  ;  it  consisted  of  branched  and  spindle  cells, 
and  contained  numerous  cysts  ;  some  normal  breast  was  detected.  Twenty 
months  later  her  health  was  broken,  she  had  a  doubtful  recurrence 
beneath  the  scar,  and  a  larger  mass  in  the  left  kidney  region — after  an 
attempt  to  remove  which  she  died. 

The  treatment  is  obviously  early  and  free  removal  of  both  tumour 
and  breast ;  it  is  doubtful  whether  the  axilla  should  be  opened  up  as  a 
matter  of  course. 

Cancer  of  the  breast  is,  in  the  vast  majority  of  cases,  of  the  hard 
acinous  variety,  forming  in  fact  the  type  of  this  disease  ;  relatively  very 
few  cases  of  the  soft  form  (encephaloid)  are  met  with,  and  colloid  de- 
generation in  an  advanced  stage  is  even  more  rare.  The  naked  eye  and 
microscopic  appearances  of  these  forms  have  been  described  at  pp. 
118-20.  In  addition  to  these  there  is  a  rare  form  of  cancer  said  by 
'Cornil  and  Banvier  to  begin  in  relation  with  the  ducts  ;  it  has  the 
clinical  signs  and  course,  and  the  naked  eye  appearance,  with  abundant 
juice,  of  encephaloid,  but  it  contains  a  number  of  very  small  cysts  into 
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which  project  delicate  villous  growths  that  bleed  easily.  The  growth 
has  the  microscopic  structure  of  a  columnar  epithelioma,  and  the  cysts 
are  said  to  be  dilated  ducts  ;  the  secondary  deposits  are  of  similar 
nature.  In  cases  of  scirrhus  we  sometimes  see  the  terminal  portions 
of  ducts  dilated  into  small  cysts  with  milky  contents ;  rarely  large 
cysts,  usually  containing  a  bloody  fluid,  form  and  cause  the  growth  to 
simulate  a  cysto-sarcoma  ;  a  bloody  discharge  from  the  nipple  may 
occur  in  such  cases. 

Causes. — Very  little  is  known.  The  greater  number  of  cases  occur 
between  45  and  55,  but  cancer  commences  frequently  between  35  and  65  ; 
after  this  it  is  rare,  and  before  30  very  rare — yet  it  has  been  met  with  as 
early  as  23.  About  2-3  per  cent,  of  the  cases  occur  in  males.  It  is 
believed  by  many  that  cancer  is  relatively  more  frequent  in  the  single 
than  in  the  married,  and  among  the  latter  in  the  sterile.  The  younger 
the  patient,  the  more  malignant,  as  a  rule,  is  the  disease.  The  women 
attacked  by  cancer  are  frequently  in  robust  health.  A  family  history  of 
phthisis  or  of  insanity  is  believed  to  be  specially  frequent  in  cases  of 
cancer,  and  a  period  of  mental  trouble  or  anxiety  not  uncommonly  pre- 
cedes the  discovery  of  a  cancer.  An  endeavour  is  being  at  present  made 
by  the  Collective  Investigation  Committee  of  the  Brit.  Med.  Assoc.  to 
test  the  truth  of  the  statements  :  that  cancer  is  very  frequent  along  the 
course  of  rivers  subject  to  seasonal  overflow,  but  infrequent  in  high  and 
mountainous  parts  (Havilland)  ;  that  large  eaters,  and  especially  large 
meat-eaters,  are  more  liable  to  cancer  than  small  eaters  and  vege- 
tarians (Humphry  and  Beneke) ;  and,  lastly,  that  cancer  is  hereditary. 
The  belief  that  cancer  is  hereditary  is  at  present  strongly  held  by 
most  surgeons  of  large  experience ;  but  it  has  been  urged  that  cancer 
does  not  occur  more  frequently  among  the  children  of  the  cancerous 
than  among  those  of  the  non-cancerous ;  that  a  great  deal  of  the 
evidence  does  not  point  to  heredity,  consisting  as  it  does  of  cases  in 
which  several  members  of  the  same  generation  are  affected  by  it ;  and 
that  it  is  very  difficult  to  show  that  cancer  in  the  child  is  not  acquired, 
being  due  to  the  action  of  influences  similar  to  those  to  which  the  parent 
was  exposed.  Injury  is  frequently  assigned  as  the  cause  of  cancer,  and 
not  uncommonly  the  disease  does  appear  in  tolerably  distinct  connection 
with  a  blow.  An  indurated,  persistent  scar  from  previous  abscess  or  an 
adenoma  seems  in  rare  instances  to  have  been  the  starting-point  of 
cancer.  Lastly,  Sir  James  Paget  some  years  ago  drew  attention  to  the 
fact  that  the  development  of  cancer  was  occasionally  preceded  for  some 
months  or  years  by  a  diseased  condition  of  the  nipple  which  he  called 
eczema  of  the  nipple  ('  Med.  Chir.  Trans.'  vols.  lix.  andlx.).  The  nipple  and 
an  area  roundabout  it  is  covered  with  scabs,  and  when  these  are  removed 
the  diseased  surface  is  bright  red,  raw,  and  granular  in  appearance,  has  a 
well-marked  outline,  often  a  slightly  thickened,  raised  margin,  and  feels 
somewhat  indurated  when  pinched  from  side  to  side.  According  to  Thin 
this  disease  often  begins  at  the  orifice  of  a  milk  duct.  He  states  ('  Brit.. 
Med.  Jour.,'  1881,  vol.  i.  p.  860)  that  the  essential  lesion  is  a  destructive 
infiltration  of  the  papillary  layer  of  the  skin,  causing  disappearance  of 
the  connective  tissue  here,  and  of  the  cells  of  the  superjacent  Malpighian 
layer—  neither  of  which  changes  occurs  in  true  eczema  (p.  831) ;  he 
therefore  suggests  the  name  of  malignant  papillary  dermatitis  for  this 
morbid  process. 

The  cancer  which,  sooner  or  later,  supervenes  is,  according  to  Thin, 
due  to  filling  first  of  the  main  and  then  of  the  smaller  ducts  with  epi- 
thelial cells,  so  that  round  columns  of  these  are  seen  growing  down  into 
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the  breast,  increasing  in  size  by  peripheral  addition  and  by  blending. 
The  central  cells  of  large  columns  degenerate  and,  from  the  falling  out 
of  the  debris,  spaces  appear  in  sections,  as  if  tubes  had  been  cut  across. 
Further,  columns  of  cells  burst  here  and  there  through  the  elastic  sheaths 
of  the  ducts,  and  grow  in  the  surrounding  connective  tissue.  The  ten- 
dency of  the  cells  in  this  form  of  cancer  is  to  grow  in  columns  and  not  to 
form  the  irregular  masses  seen  in  scirrhus. 

The  clinical  course  and  signs  of  cancer  of  the  breast  vary 
greatly — not  only  in  cases  which  may  be  classed  as  soft,  hard,  colloid,  or 
duct  cancer,  but  also  in  cases  owning  the  same  histological  structure. 

The  type  of  scirrhous  cancer  may  be  described  as  follows  :  usually, 
the  patient's  attention  is  drawn  to  the  breast  by  some  slight  pain,  or  a 
blow,  or  she  accidentally  feels,  or  even  sees,  a  lump  in  it ;  occasionally 
severe  pain,  retraction  of  the  nipple,  or  slight  discharge  from  it  of  serous 
brownish  or  reddish  fluid  is  the  first  sign  noticed.  The  surgeon  finds 
a  mass  in  size  usually  between  that  of  a  bantam's  egg  and  that  of  an 
orange,  occupying  some  part  of  the  mammary  gland  (the  outer  part  in 
54  per  cent.,  v.  Winiwarter)  ;  it  is  very  hard,  irregular,  sometimes  quite 
craggy,  ill-circumscribed,  immovable  in  the  substance  of  the  breast  and 
draws  upon  the  nipple  when  an  attempt  is  made  to  drag  the  tumour  and 
nipple  apart ;  the  nipple,  however,  is  often  so  much  retracted  that  it  is 
impossible  to  seize  it ;  there  is  usually  more  or  less  tenderness  about  the 
tumour ;  pain  is  often  slight,  though  in  some  cases  it  is  very  severe, 
shooting  up  the  neck,  down  the  arm,  or  in  some  other  direction.  If  the 
skin  be  pinched  up  over  the  tumour,  it  may  be  freely  movable,  but  often 
it  dimples  at  one  or  more  spots,  being  attached  by  fibrous  bands  to  the 
growth  ;  and  after  a  time  it  becomes  totally  adherent,  covering  a  smooth 
rounded  prominence  separated  from  the  healthy  skin  by  a  kind  of  fosse. 
In  early  stages  the  mass  is  freely  movable  across  and  along  the  length 
of  the  pectoral  fibres,  but,  sooner  or  later,  it  becomes  adherent  to  them. 
To  discover  this  the  arm  should  be  abducted  and  the  patient  made  alter- 
nately to  adduct  it  against  some  resistance  and  to  slack  off,  whilst  the 
growth  is  pushed  to  and  fro — the  effect  of  the  contraction  in  fixing  the 
growth  is  then  easily  observed.  Sooner  or  later,  too,  the  glands  behind 
the  edge  of  the  pectoral  and  on  the  thoracic  wall  of  the  axilla  become 
perceptible  as  hard  nodules  or  masses,  at  first  freely  movable,  but  after 
a  time  the  whole  axilla  may  be  filled  with  a  mass  of  cancer  in  which  no 
glands  can  be  made  out. 

The  case  may  end  in  many  ways :  all  the  above  signs  may  appear 
in  rapid  succession — the  tumour  grows  fast,  involves  more  and  more  of 
the  breast,  implicates  the  skin  and  adheres  to  the  deep  parts  early ;  the 
skin  becomes  smooth,  shiny,  bluish-red,  and  finally  ulcerates,  forming  a 
crater-like  opening  with  hard  everted  margins,  from  which  a  thin,  often 
very  foetid,  discharge  exudes  ;  the  axillary  glands  swell  greatly,  as  also  do 
those  beneath  the  pectorals  along  the  great  vessels,  the  subclavicular 
region  becomes  prominent,  the  axilla  hard  and  full,  and  glandular 
swellings  appear  above  the  clavicle ;  the  subcutaneous  veins  show 
plainly  through  the  skin,  the  hand  and  arm  swell  as  pressure  on  the 
axillary  vein  increases,  and  extreme  constant  pain  is  excited  by  pressure 
on  the  brachial  plexus.  For  months  the  health  remains  good,  but  when 
ulceration  leads  to  septic  absorption  and  foetid  inhalations,  and  constant 
pain  prevents  sleep,  emaciation  and  pallor  soon  appear,  and  the  patient 
dies  worn  out  in  2-3  years  from  the  onset  of  the  disease.  Post  mortem, 
secondary  nodules  are  found  in  the  pleura,  lung,  liver,  bones,  or  else- 
where. 
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Soft  cancer  may  run  its  whole  course  in  a  year  or  even  less.  The 
tumour  is  softer  (though  still  firm),  less  uneven,  grows  and  infiltrates  the 
breast,  skin,  and  deeper  parts  more  rapidly,  ulcerates  early  and  often 
fungates  through  the  opening,  affects  the  glands  early,  but  does  not  as 
a  rule  produce  very  marked  pressure-symptoms — it  kills  too  early  by 
marasmus  and  generalisation. 

On  the  other  hand  the  course  of  hard  cancer  may  occupy  5  to  10  to  20 
years  or  even  longer.  It  may  remain  almost  quiescent,  as  a  lump  in 
the  breast,  exciting  no  alarm.  A  woman  was  admitted  under  Dr.  W.  Fox 
at  University  College  for  a  liver  greatly  enlarged  by  cancer ;  in  seeking 
for  any  primary  growth  elsewhere,  a  mass  said  to  have  been  present  12 
years  was  found  in  the  breast,  and  post  mortem,  strange  to  say,  it  had 
the  microscopic  appearances  of  fairly  rapid  growth. 

Much  more  often  cancer  causes  atrophy  of  the  breast,  great  retraction 
of  the  nipple,  puckering  of  the  skin  and  binding  of  everything  to  the 
chest-wall  (atrophic  scirrhus) ;  small  cancerous  nodules  appear  in  the 
skin  round  about  the  breast,  and  slowly  the  skin  and  all  the  tissues  on 
the  chest-wall  are  converted  into  a  dense  unyielding  mass  of  fibroid 
cancer  (en  cuirasse)  ;  ulceration  usually  occurs  over  some  nodules  in  the 
breast,  or  in  the  scar  left  by  removal  of  the  breast ;  and  round  about 
this  and  elsewhere  the  effects  of  scar-contraction  are  evident.  The  axilla, 
perhaps  after  many  years,  becomes  full  and  hard,  and  ulceration  may 
occur  over  a  mass  here  ;  pressure  symptoms  are  not  usually  severe,  for 
the  slow  growth  allows  the  parts  to  accommodate  themselves  to  pressure. 
Death  occurs  from  marasmus  and  repeated  small  bleedings,  and  the 
disease  is  often  found  to  be  quite  local  or  there  are  but  few  metastases. 
It  is  in  more  or  less  chronic  cases,  however,  that  spontaneous  fractures 
of  long  bones  and  spinal  symptoms  from  pressure  on  the  cord  are  espe- 
cially likely  to  arise.  By  far  the  commonest  seat  of  secondary  deposit 
after  breast-cancer  is  the  liver,  then  lungs,  bones,  and  kidneys  ;  the  bones 
seem  to  be  quite  commonly  affected. 

The  diagnosis  of  cancer  is  usually  easy,  but  in  early  stages,  when 
most  important,  it  may  be  very  difficult.  A  soft,  rapidly  growing 
cancer  may  at  first  sight  simulate  an  acute  mastitis  and,  indeed,  may 
be  complicated  by  abscess ;  but  such  an  error  cannot  possibly  be  of 
long  duration.  The  clinical  diagnosis  from  a  soft  sarcoma  cannot  be 
made  with  certainty  and  is  unimportant. 

An  adenoma  in  a  woman  over  35  too  deep  in  the  breast  to  permit  the 
recognition  of  its  clear  outline  and  mobility,  possibly  dragging  on  the 
nipple,  and  causing  a  good  deal  of  shooting  pain,  may  present  insuper- 
able difficulty ;  so,  too,  may  a  simple  cyst  of  small  size  and  so  deeply 
placed  that  fluctuation  cannot  be  distinguished,  but  should  suspicion 
be  entertained  on  account  of  smoothness,  tension,  or  multiplicity  of  the 
swellings,  an  exploratory  puncture  should  be  made.  A  slowly  growing 
cysto-sarcoma  may  rarely  be  simulated  by  a  cystic  cancer ;  involvement 
of  glands,  great  hardness  of  the  solid  part,  irregular  puckering  of  skin, 
and  retraction  of  the  nipple  are  all  in  favour  of  cancer.  Chronic  inter- 
stitial mastitis  produces  one  or  more  hard  irregular  masses  in  the  sub- 
stance of  the  breast,  from  which  fibrous  cords  may  extend  to  and  dimple 
the  skin  ;  these  masses,  when  of  any  size,  are  leathery  rather  than 
hard ;  in  the  rare  cases  which,  it  is  said,  resemble  atrophic  scirrhus  and 
cause  induration  of  the  axillary  glands,  the  difficulty  of  diagnosis 
reaches  its  maximum.  A  chronic  abscess  may  also  give  rise  to  error ; 
its  connection  with  pregnancy,  any  sign  of  inflammation  such  as  oedema 
of  the  skin  over  it,  and  the  occurrence  of  occasional  attacks  of  pain  with 
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slight  rise  of  temperature,  are  the  points  chiefly  to  be  relied  on.  In  any 
of  the  above  instances  the  patient  may  be  so  young  that  cancer  is 
almost  or  quite  out  of  the  question.  Multiplicity  of  points  of  disease, 
which  may  occur  in  adenoma,  simple  cyst,  and  chronic  interstitial 
mastitis,  is  strongly  against  cancer,  but  does  not  absolutely  exclude  it. 
I  have  seen  one  case  of  scirrhus  in  which  the  breast  seemed  to  contain 
several  small  distinct  nodules  ;  after  removal  these  were  found  to  be 
connected.  Whenever  there  is  doubt,  and  the  possibility  of  cancer 
must  be  entertained,  the  surgeon  should  tell  the  patient  that  an  explo- 
ratory incision  is  necessary,  and  should  obtain  her  consent  to  carry  out 
at  the  same  time  whatever  treatment  may  be  necessary.  A  cut  must 
then  be  made  into  the  mass,  and  if  the  eye  cannot  decide  upon  its  nature 
a  thin  slice  must  be  removed,  placed  in  gum,  frozen,  and  a  section  cut 
and  examined. 

Prognosis.— As  regards  cure,  there  is,  even  yet,  but  little  hope  to 
be  given  to  a  patient  with  cancer  of  the  breast.  Still  it  will  be  seen, 
from  results  given  later  on,  that  in  favourable  cases  we  are  justified  in 
speaking  of  the  possibility  of  freedom  from  recurrence  for  many  years, 
perhaps  of  permanent  cure.  Cases  favourable  for  operation  are  those  in 
which  the  tumour  has  been  discovered  early,  whilst  small  and  hard, 
not  involving  the  skin  in  any  way,  not  adherent  to  the  deep  parts,  and 
before  the  axillary  glands  are  perceptibly  affected ;  in  all  cases  of 
cancer  a  complete  physical  examination  should  be  made,  before  giving 
a  prognosis  ;  some  secondary  growth  may  thus  be  unexpectedly  found, 
especially  in  the  liver  or  much  more  rarely  in  the  lung,  being  revealed 
here,  perhaps,  by  rapid  pleuritic  effusion. 

With  regard  to  the  probable  duration  of  life,  we  can  judge  only  by 
the  previous  rate  of  growth  and  development  of  symptoms,  the  state  of 
the  disease  when  the  patient  is  seen,  and  the  bodily  strength  and  health. 
When  a  growth  has  only  just  been  discovered  it  is  difficult  to  say  that 
it  may  not  prove  atrophic,  yet  this  is  extremely  unlikely  if  the  mass  is 
soft  or  the  patient  young.  It  is  always  wise  to  watch  for  a  few  months 
before  speaking,  except  in  the  most  guarded  and  general  way.  Rarely 
cases  which  are  following  the  course  of  an  atrophic  scirrhus  end  rapidly 
from  development  of  pleurisy  or  some  fatal  complication. 

Early  softening,  involvement  of  skin,  ulceration  and  fungation,  fixa- 
tion of  the  growth  to  the  pectoral,  involvement  of  glands  above  the 
lower  axillary,  early  formation  of  secondary  nodules  in  the  skin  round 
the  breast,  the  involvement  of  both  breasts  or  affection  of  any  internal 
organ  are  all  more  or  less  unfavourable  signs. 

Treatment  may  be  radical  or  palliative. 

Radical  treatment  should  be  adopted  in  every  case  in  which  the 
surgeon  believes  that  he  can  remove  all  the  disease  ;  and  here  consider- 
able latitude  must  be  permitted,  one  surgeon  apparently  succeeding 
where  another  has  declined  to  interfere.  But  with  a  view  to  cure, 
operation  upon  advanced  cases  is  useless  ;  it  is  hard  enough  to  remove 
all  the  disease  in  favourable  cases,  and  next  to  impossible  in  unfavour- 
able. Nevertheless,  the  breast  should  be  removed  in  spite  of  simple 
adhesion  to  the  skin  or  to  the  pectoral,  or  of  enlargement  of  the  axillary 
glands  when  these  remain  movable. 

Here  or  elsewhere  the  great  point  in  the  treatment  of  cancer  is  to 
remove  it  early,  taking  away  also,  in  all  cases,  the  skin  over  it  and  the 
axillary  glands — when  they  can  not  be  felt  with  even  more  care  than 
when  they  can.  For  if  the  skin  over  the  growth  be  not  widely  re- 
moved, recurrence  in  the  scar  is  certain,  and  almost  always,  when  the 
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axilla  is  left  untouched  because  the  fingers  could  not  feel  glands,  the~ 
result  sooner  or  later  shows  that  they  were  at  fault :  the  glands  enlarge, 
and  removal  then  fails  to  arrest  the  disease.  Manifestly  the  severity 
of  the  operation  is  much  increased  and  the  mortality  is  proportion- 
ately heavier ;  but  if  the  patient  is  fit  for  operation  at  all,  it  is  worth 
while  to  run  the  extra  risk.  In  carrying  out  this  operation  the  surgeon 
should  work  as  quickly  as  possible,  consistent  with  the  careful  removal 
of  all  growth  •  there  should  be  no  niggling,  scraping,  and  shaving,  followed 
by  the  remark,  'I  think  I  have  got  it  all  away' — so  long  as  there  is. 
plenty  of  apparently  sound  tissue  to  cut  into,  there  should  be  no 
reasonable  doubt  about  having  gone  well  beyond  the  limits  of  the 
disease. 

Operation. — The  patient  is  stripped  to  the  waist,  lies  on  her  back 
and  has  the  arm  on  the  diseased  side  abducted  by  an  assistant  or  tied 
to  the  bed-post.  The  axilla  is  shaved  beforehand  and  the  part  rendered 
aseptic.  Either  the  spray  is  not  used  at  all  or  only  at  the  end  of  the 
operation,  as  the  wound  is  being  carbolised,  and  during  the  dressing. 
The  surgeon,  standing  on  the  side  of  the  breast  to  be  removed,  makes 
a  long,  almost  semicircular,  cut  below  the  breast,  starting  near  the 
sternum  and  ending  somewhat  higher  up  on  the  edge  of  the  pectoral 
and  just  overlapping  the  margin  of  the  gland  (unless  the  growth  lies 
here,  when  the  incisions  must  be  otherwise  placed)  ;  raising  the  little 
flap  whilst  an  assistant  pulls  the  breast  upwards,  rapidly  cutting  through 
the  fat,  but  carefully  avoiding  the  breast,  he  exposes  the  pectoral  and 
muscles  of  the  chest-wall  and,  seizing  the  lower  margin  of  the  breast, 
he  tears  it  up,  touching  with  a  knife  any  of  the  loose  areolar  tissue  that 
resists.  The  upper  border  of  the  breast  can  usually  thus  be  reached. 
The  gland  is  now  laid  down  and  a  small  upper  flap  raised  by  a  cut] 
corresponding  to  the  first,  which,  it  meets  at  both  ends ;  then,  starting  at 
the  inner  angle,  the  breast  is  freed  and  removed — on  the  left  side  the 
gland  is  more  easily  separated  from  the  pectoral  from  above,  but  the 
lower  cut  is  made  first  that  blood  may  not  conceal  its  site.  When  the 
tumour  is  upon  one  side  of  the  nipple  the  flap  upon  the  opposite  side 
may  often  be  larger  than  that  indicated,  but  it  is  far  better  to  have 
it  smaller  than  necessary  than  containing  cancer-cells.  An  assistant 
may  now  bring  the  wound  together  as  far  as  possible  with  button- 
sutures  and  cover  it  with  a  guard,  whilst  the  surgeon  carries  a  cut  from 
the  outer  angle  of  the  wound  horizontally  back  to  the  posterior  axillary 
fold,  and  then  makes  another  at  right  angles  to  this  in  the  mid-line  of 
the  axilla  up  to  the  pectoral  tendon.  The  anterior  skin-flap  thus 
marked  out  is  raised  to  the  edge  of  the  pectoral,  which  is  bared,  and  a 
systematic  dissection  of  the  axilla  is  begun  here,  the  muscular  fascia 
and  all  the  fat  (and  glands)  superficial  to  it  being  turned  backwards  by 
the  fingers  with  an  occasional  touch  with  a  knife  or  scissors  ;  the 
interval  between  the  edges  of  the  great  and  small  pectorals  is  cleaned, 
for  a  few  glands  lie  here  ;  the  long  thoracic  vessels  need  not  be  wounded ; 
the  attachment  of  the  fascia  of  the  floor  of  the  axilla  to  the  serratus 
must  be  cut  after  it  has  been  separated  from  the  chest-wall  and  the 
nerve  to  the  muscle  rendered  safe.  With  the  fingers  working  up  along 
the  great  vessels  the  soft  fat  and  glands  can,  in  early  cases,  now  be 
pulled  easily  from  below  the  clavicle  and  the  whole  mass  can  be  turned 
down  and  back ;  the  intercosto-humeral  and  third  nerves  fare  rather 
badly  and  must  usually  be  cut ;  the  fat  and  glands  are  still  attached  to 
the  tissues  about  the  subscapular  vessels  and  nerve  to  the  latissimuS' 
and  must  be  separated  from  them  carefully.    The  axillary  wound  isj 
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disinfected,  sewn  up  and  drained  from  the  corner  by  the  posterior  fold. 
The  breast  wound  may  be  drained  from  either  end  and  the  edges  should 
then  be  brought  accurately  together. 

There  is  no  difficulty  in  the  operation  if  the  glands  are  movable,  but 
when  they  are  large  and  adherent  to  the  vessels  (which  is  not  always 
discoverable  before  operation)  the  difficulties  may  be  insuperable.  They 
can  be  shelled  off  the  artery  and  nerves  ;  but  much  less  easily  off  the  vein  ; 
a  piece  of  this  may  be  excised,  if  necessary,  provided  the  artery  is  sound. 
Should  an  arteriole  or  venule  close  to  the  main  trunk  be  torn,  it  will 
necessitate  clamping  and  ligature  of  the  root  of  the  branch,  or  of  the  piece 
of  vein  whence  it  sprang,  or  of  the  artery  on  both  sides  of  it.  In  bad  cases, 
no  task  is  more  hopeless  than  this  attempt  to  clear  the  axilla  of  glands : 
all  round,  as  high  as  the  finger  can  reach,  small,  shot-like  bodies  are 
felt,  which  probably  could  not  all  be  got  away  even  if  one  or  both  pec- 
torals were  divided.  When  the  growth  is  adherent  to  the  pectoral, 
remove  a  large  portion  of  this  muscle ;  but  when  it  adheres  to  the  ribs, 
the  case  is  unfit  for  operation. 

The  best  dressing  after  a  breast  amputation  is  iodoform  to  diminish 
discharge,  a  deep  dressing  of  gauze,  and  then  a  large  quantity  of  salicylic 
or  some  antiseptic  wool,  including  the  shoulder  and  arm,  over  this  a  firm 
bandage  supported  by  elastic  webbing  gently  coiled  round  the  arm  and 
thorax.  If  bleeding  has  been  well  arrested,  this  dressing  should  remain 
untouched  for  days. 

The  mortality  after  this  operation  has  been  about  13  per  cent,  in 
Mitchell  Banks's  practice,  septic  causes  being  responsible  in  the  great 
majority  of  cases.  Of  46  cases,  6  died,  in  11  recurrence  took  place 
and  10  died  within  2  years,  3  remained  free  and  died  from  other  causes 
within  2  years,  10  cases  remaining  free  for  2-10  years,  5  cases  for  1-2 
years,  9  cases  had  been  operated  on  within  12  months,  and  had  as  yet 
no  recurrence,  1  case  was  lost  sight  of  and  was  a  palliative  operation 
only.  In  3  of  the  11  recurrences,  glands  were  found  which  could  not  be 
removed.  When  the  operation  fails,  it  probably  lengthens  life  by  a  few 
months  ;  but  against  this  must  be  placed  its  mortality. 

Recurrences  in  the  scar  or  axilla  should  at  once  be  removed  and 
freely,  so  long  as  this  is  possible  and  there  is  no  internal  deposit. 

Palliative  treatment. — For  hopeless  cases  we  may  give  the  fol- 
lowing brief  hints  :  For  pain,  find  the  mildest  narcotics  and  the  smallest 
doses  that  will  give  relief  ;  ring  the  changes  on  two  or  three  that  their 
efficacy  may  be  longer  maintained.  Turn  last  to  opium :  morphia 
hypodermically  is  the  best  form.  Look  carefully  to  the  diet  and  choose 
such  as  will  best  support  the  strength.  Turtle-soup,  eels,  oysters, 
Edinburgh  ale,  Constantia  wine,  Tokay,  Champagne ;  of  Greek  wines 
the  St.  Elie,  of  Hungarian  the  dry  Euszter,  of  Australian  wines  the 
Dalwood  and  Auldana,  may  give  a  stimulus  to  nutrition.  As  to  parti- 
cular symptoms,  oedema  of  the  arm,  which  is  often  such  a  distressing- 
complication  of  the  latter  stages  of  this  disease,  may  be  somewhat 
retarded  by  bandages,  and  by  keeping  the  limb  in  an  elevated  posture. 
Punctures  of  the  skin  may  be  tried  when  it  becomes  excessive. 

The  extreme  pain  which  often  accompanies  oedema  may  justify  the 
attempt — dangerous,  it  is  true— to  dissect  out  the  cords  of  the  brachial 
plexus  or  to  divide  one  or  more  above  the  clavicle.  Foul  ulceration  must 
be  treated  by  antiseptics  ;  fungation  by  solid  chloride  of  zinc ;  but  if 
stench  or  hcemorrhage  be  irrepressible,  palliative  amputation  may  be 
proper. 

Cysts. — We  have  already  spoken  of  galaktocele,  of  cysto-sarcoma,  of 
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soft  sarcomata  containing  degeneration  and  blood-cysts,  and  of  cystic 
cancer. 

Simple  cysts  full  of  serous  fluid  are  occasionally  met  with  in 
otherwise  apparently  healthy  and  even  virgin  breasts,  either  on  the 
surface  or  deep  in  the  substance  ;  they  are  rarely  larger  than  a  filbert ; 
are  lined  with  epithelium,  and  contain  a  yellow,  reddish,  or  greenish  fluid 
which  may  escape  from  the  nipple  ;  they  are  formed  of  dilated  gland- 
ducts.  Their  chief  importance  is  the  difficulty  in  diagnosis  which  a 
tense  swelling  often  deep  in  the  breast  occasions.  A  puncture  will 
reveal  their  nature. 

Hydatid  cysts  have  rarely  been  met  with  here.  They  present  the 
usual  signs,  and  must  be  incised,  the  cyst  removed  and  the  cavity 
drained  antiseptically. 

Men,  as  has  been  incidentally  mentioned,  also  occasionally  suffer 
from  cancer  and  other  diseases  of  the  breast,  which  manifest  themselves 
in  the  same  manner,  and  require  the  same  treatment,  as  in  the  female. 


PAET  IV. 

OF  THE  OPERATIONS  OF  SURGERY. 


CHAPTEB  XLV1II. 

OF  OPERATIONS  IN  GENERAL. 

Preparations  for  operation.— Frequently  there  is  no  time  for  pre- 
paring the  patient.  When  there  is  we  must  endeavour  to  secure  the 
highest  possible  health  before  undertaking  any  serious  procedure ;  but 
here  again  we  must  be  careful  lest  the  patient  lose  ground  from  anxiety 
or  progress  of  the  disease.  In  robust  patients,  accustomed  to  active, 
out-of-door  lives,  a  few  days  of  absolute  rest  upon  a  spare  diet  is  pro- 
bably an  advantage.  When  any  peculiar  position  is  to  be  maintained 
after  the  operation,  it  is  best  to  accustom  the  patient  to  it  beforehand. 
A  good  night's  rest  should,  if  possible,  be  ensured  before  the  operation. 
Many  surgeons  prefer  to  operate  between  8  and  10  a.m.,  because,  should 
hremorrhage  or  any  complication  arise,  it  is  likely  that  they  will  have 
the  assistance  of  daylight  in  meeting  it ;  but  in  the  case  of  very  nervous 
patients  a  better  night  will  often  be  secured  by  fixing  on  a  later  hour. 
The  bowels  should  be  weM  cleared  out  by  an  enema  some  hours  before 
the  operation.  For  the  operation  the  patient  should  be  warmly  clothed 
and  covered,  no  part  being  unnecessarily  exposed. 

A  room  with  a  good  light  should  be  selected  and  warmed  to  about 
65°.  The  operating  table  is  best  made  of  two  plain  deal  dressing-tables 
placed  end  to  end  and  covered  with  blankets  and  a  macintosh  sheet. 
Two  or  three  pillows  should  be  at  hand.  It  is  a  great  mistake  to  do 
any  operation  whilst  the  patient  is  in  his  bed.  The  position  of  the 
patient,  surgeon,  and  assistants  in  relation  to  the  lig'it  should  be  care- 
fully considered  and  the  table  placed  accordingly :  much  time  is  wasted 
in  wheeling  round  the  tables  or  the  patient  when  the  anaesthetic  has 
been  given.  A  piece  of  old  carpet  or  a  blanket  should  be  placed  on  the 
floor  (see  p.  592  for  other  details). 

There  should  be  in  the  room  : — a  fire,  with  a  kettle  boiling  ;  cans  of 
hot  and  cold  water,  a  slop-pail,  2  or  3  large  basins  and  towels ;  a  suffi- 
cient supply  of  carbolic  lotion  (1  in  20)  or  other  antiseptic ;  brandy,  a 
feeder,  and  small  enema  apparatus.  The  surgeon  will  bring  plenty  of 
carbolised  sponges  and  the  dressings  ;  and  the  anaesthetist  will  have  a 
hypodermic  syringe,  ammonia,  ether  and  any  other  drugs  he  may  have 
faith  in. 

Assistants  should  be  in  sufficient  number  ;  each  should  know  his 
duty  beforehand  and  give  all  his  attention  to  it,  anticipating  the 
wishes  of  the  surgeon,  so  far  as  possible.  A  skilled  assistant  is  required 
to  give  the  ansesthetie  and  to  help  the  surgeon  by  sponging,  clamping 
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vessels,  compressing  arteries  to  which  a  tourniquet  cannot  be  applied, 
,&c. ;  the  sponges  may  be  looked  after  or  a  part  to  be  amputated  held 
(in  most  cases)  by  any  intelligent  being,  and  the  instruments,  covered 
with  carbolic  in  a  white  dish,  should  always  be  placed  behind  and  to 
the  right  of  the  surgeon  so  that  he  can  select  for  himself. 

The  instruments  vary  with  the  case ;  but,  in  addition  to  special 
instruments,  the  following  should  generally  be  taken  :  one  or  two 
scalpels,  a  curved  probe-pointed  bistoury,  director  and  probe ;  ordinary 
tenaculum,  clamp,  dissecting,  sinus  and  vulsellum  forceps;  two  blunt 
hooks ;  scissors  ;  drainage-tubes  of  various  sizes  ready  for  use  (Fig.  4) ; 
Esmarch's  bandage  and  tourniquet ;  fine  sulphurous -chromic  catgut  liga- 
tures, some  stout  Chinese  twist,  silver  wire  of  various  thicknesses,  a 
pin-cushion  stocked  with  straight  and  curved  needles  threaded  with  cat- 
gut, horse-hair,  silk  and  wire  ;  and  lastly,  a  few  Lister's  buttons.  A  good 
lantern  should  be  kept  ready  for  operations  at  night. 

It  is  well  to  have  delicate  instruments  made  to  shut  in  a  handle,  like 
a  pocket  clasp-knife,  to  be  kept  in  the  pocket  till  wanted,  that  the  edge 
or  point  may  not  be  injured  (Fergusson). 

The  operator  should  himself  see  that  everything  is  at  hand  that  may 
be  wanted.  It  is  awkward  in  the  middle  of  an  amputation  to  send  out 
for  a  saw. 

Knives  and  how  to  hold  them. — Knives  are  of  3  kinds :  scalpels, 
bistouries,  and  amputating  knives.  Scalpels  and  bistouries  should 
balance  on  the  finger  just  where  the  rivets  run  through ;  they  may  be 
held  like  a  dinner-knife,  like  a  fiddle-stick,  or  like  a  pen  with  the  edge 
up  or  down.  For  all  free  and  strong  cutting  they  should  be  held  '  like  a 
dinner-knife  '  (Fig.  279)  :  balance  the  knife  upon  the  tip  of  the  2nd  finger, 
opposite  this  place  the  thumb,  and  let  the  forefinger  rest  upon  the  back 
of  the  hilt ;  the  3rd  and  4th  fingers  touch  the  handle  and  press  it  into 
the  palm  more  or  less  firmly  as  occasion  may  require.  A  knife  is  held 
'  like  a  fiddle-bow,'  when  it  is  used  '  on  the  flat '  with  forceps,  as  in 
opening  a  peritoneal  sac,  or,  with  the  edge  turned  up,  in  slitting  up  a  sinus 
on  a  director.  It  is  held  '  like  a  pen '  for  all  fine  dissecting  work.  • 
Amputating  knives  are  held  lightly  in  the  hand,  between  the  point  of  J 
the  thumb  and  the  bend  of  the  1st  and  other  fingers  (Fig.  337)  for  mark- 
ing  out  flaps  and  dissecting  them  up  ;  but  they  are  grasped  in  the  clenched 
fist  (Fig.  335)  when  power  is  required— e.g.  in  clearing  the  bone  or  in  the 
sweeps  round  the  limb  of  a  circular  amputation. 

Incisions. — During  an  incision,  the  skin  must  be  gently  stretched 
and  steadied  with  the  points  of  the  fingers,  or  it  will  be  dragged  along 
by  the  knife,  and  the  incision  will  be  ragged  and  shorter  than  was  in- 
tended. In  cutting  through  the  skin,  pass  the  knife  into  the  subcuta- 
neous tissue  at  right  angles  to  the  surface  ;  then  incline  the  blade,  and 
make  it  cut  with  a  sawing  motion  through  the  skin  to  the  requisite 
extent ;  and,  lastly,  as  the  incision  is  finished,  bring  the  knife  up 
perpendicular  to  the  surface  :  thus  the  whole  thickness  of  the  skin  will 
be  cleanly  divided,  both  at  the  beginning  and  end  of  the  incision,  with- 
out any  '  tailing.''  Timid  operators  often  make  skin-incisions  too  limited, 
which  embarrasses  their  subsequent  proceedings ;  others,  bolder,  make 
them  absurdly  1  free.'  Over  a  hernial  sac,  or  in  any  place  where  the 
skin  is  loose,  it  saves  time  and  pain  to  the  patient  to  pinch  up  a  fold 
of  skin  of  a  size  proportionate  to  the  length  of  the  intended  incision,  to 
transfix  it  with  the  scalpel  or  bistoury,  with  its  edge  directed  from  the 
patient,  and  to  cut  out  straight  to  the  surface.  By  this  means  a  straight 
and  even  incision  down  to  the  fascia  is  made  easily  and  quickly.' 
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When  two  incisions  are  to  meet — e.g.  the  semi-elliptieal  in  amputa- 
tion of  the  breast — the  second  should  fall  into  the  first  nearly,  but  not 
-quite,  at  its  extremity,  so  that  there  may  be  no  little  isthmus  of  the  skin  left 
undivided  between  them  ;  again,  in  making  a  v  or  j 
incision,  the  second  cut  should  be  made  towards  the 
first,  not  from  it. 

Incisions  must  be  primarily  adapted  in  position  and 
direction  to  the  end  in  view ;  they  vary  in  length  ac- 
cording to  the  depth  to  be  reached,  and,  as  this  varies 
with  the  amount  of  fat  and  muscle,  the  length  of  incision 
necessary  to  tie  (say)  the  common  femoral  is  not 
absolute.  In  deepening  the  wound,  the  points  noted 
under  '  Incision  '  in  '  Ligature  of  Arteries  '  must  be  at- 
tended to.  For  most  purposes,  it  is  very  important 
that  the  wound  be  kept  dry  in  order  that  the  surgeon 
may  see  what  he  is  doing. 

Bloodless  methods. — A  limb  may  be  rendered 
ex-sanguine,  and  the  blood  it  contains  saved  to  the 
-patient,  by  bandaging  it  from  below  up  with  an  elastic 
bandage  (Esmarch),  or  by  simply  holding  it  vertical  for 
2  or  3  minutes  (Lister)  and  then  applying,  in  either 
case,  Esmarch's  india-rubber  cord,  so  tightly  and  rapidly 
that  arteries  and  veins  are  closed  simultaneously.  A 
needle  may  now  be  searched  for  with  almost  as  much 
ease  as  in  the  dead  body,  and  in  many  cases  these 
methods  are  invaluable.  When  the  main  artery  can- 
not be  controlled  by  tourniquet  or  finger,  haemorrhage 
may  sometimes  be  prevented  by  the  crossing  needles 
and  ligature,  or  by  the  temporary  subcutaneous  ligature 
mentioned  at  p.  384.  It  is  often  forgotten  in  abdominal 
sections  that  haemorrhage  can  be  at  once  controlled  by  a 
finger  upon  the  aorta.  When  no  such  control  is  possible 
each  vessel  should  be  compressed  by  clamp-forceps  as  it 
is  cut— i.e.  there  should  never  be  several  bleeding  at 
once  ;  but  fingers  and  sponges  were  used  for  this  pur- 
pose long  before  clamp-forceps  were  thought  of,  then 
came  the  serre-fine  (Fig.  288,  a)  and  Dieffenbach's  bull- 
dog forceps  (Fig.  288,  b),  and  lastly  Pean's,  Koberle's 
and  Wells'  clamp-forceps. 

Lastly,  we  may  operate  with  Paquelin's  cautery  kmpe 
(p.  876)  or  with  Chassaignac's  ecraseur  (Fig.  289),  which 
tears  its  way  through  the  tissues  and  thus  prevents 
bleeding.   Instead  of  the  chain  shown,  stout  piano-wire  «1 
is  generally  used ;  some  like  a  fine  wire  rope,  but  it 
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Fig.  288.— r/,  serre-fine  ;  b,  bulldog  forceps. 
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is  Japt  to  snap.  Not  uncommonly  the  main  vessels  are  dragged  out, 
finally  cut  through  and  bleed.  Neither  of  these  methods  is  to  be 
recommended  when  the  knife  or  scissors  can  be  used— and  it  is 
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very  rarely  that  they  cannot,  by  any  one  who  has  learnt  not  to  fear 
bleeding. 

For  sutures  drainage  and  dressings,  see  pp.  144,  146,  147. 

General  remarks  on  operations. — The  art  of  operating  has. 
undergone  very  great  changes  of  late  years.  Until  comparatively  recently 
'  brilliancy '  in  operating  was  regarded  as  the  test-point  of  a  good  surgeon ; 
and,  truly,  before  the  introduction  of  anaesthesia,  speed  was  of  primary 
importance.  The  rapidity,  and  at  the  same  time  the  accuracy,  attained 
by  the  great  surgeons  of  the  later  pre -anaesthetic  days  were  indeed  mar- 
vellous, and  one  cannot  study  the  writings  of  the  few  who  then  reached 
eminence  without  being  impressed  by  the  strength  of  character— the 
determination,  self-reliance,  courage,  coolness,  and  skill— which  the 
successful  practice  of  surgery  then  demanded.  Modern  surgery  is  less 
exacting,  and  is  in  some  respects  less  valuable  as  a  training. 

With  the  introduction  of  anaesthesia  need  for  haste  to  shorten  the 
patient's  sufferings  disappeared  ;  and  our  means  of  controlling  haemor- 
rhage have  become  so  perfect  that  there  ought  rarely  to  be  anxiety  upon 
this  score.  The  consequence  is,  that,  little  by  little, '  brilliant '  operating,, 
with  all  its  attractiveness,  has  been  replaced  by  careful  operating.  The 
question  is  no  longer  how  to  effect  our  object  most  quickly,  but  how  it- 
may  best  be  attained ;  the  method  which  will  give  the  most  satisfactory 
result  must  be  followed,  no  matter  how  tedious  it  may  be.  It  must  not, 
however,  be  supposed  that  careful  operating  is  either  slow  or  clumsy: 
it  should  be  both  quick  and  neat ;  but  the  careful  cleaning  of  an  artery,, 
the  removal  of  all  glands  from  an  axilla,  or  a  subperiosteal  amputation 
can  scarcely  be  brilliant — though  the  result  may  be.  Perhaps,  there  is 
a  tendency  with  some  to  operate  in  too  leisurely  a  manner,  now  that  the 
patient  lies  as  quiet  as  if  dead,  and  the  wound  is  as  dry,  and  the  structures 
exposed  as  clear  (thanks  to  Lister's  and  Esmarch's  bloodless  methods 
of  operating,  or  to  the  clamp-forceps),  as  in  the  cadaver;  but  we  should 
never  forget  that  shock  and  the  depressing  effects  of  anaesthesia  vary 
directly  as  the  length  of  the  operation. 

After-treatment. — 1.  The  point  of  first  importance  is  the  main- 
tenance of  asepsis,  or,  where  this  is  impossible,  of  the  utmost  cleanliness, 

2.  Diet :  the  best  general  rule  in  aseptic  cases  is  to  allow  the  patient 
boiled  fish  or  under-done  mutton  chop  cut  up  fine  as  soon  as  he  wishes 
for  it ;  when  he  is  febrile  or  has  a  foul  tongue  he  will  generally  be 
satisfied  with  slops  and  farinaceous  puddings  ;  but  when  septic  in- 
flammation is  to  be  feared,  starvation-diet  may  be  a  very  important 
preventive,  as  it  seems  to  be  in  compound  injuries  of  the  skull. 

3.  Stimulants  are  given  much  more  frequently  and  freely  than 
there  is  any  need  for ;  in  cases  of  shock  they  are  most  valuable,  but: 
after  this  we  think  that  their  only  use  is  to  whet  a  failing  appetite  and 
cause  food  to  be  taken  and  digested  which  would  otherwise  be  left,  and 
for  this  purpose  small  quantities  of  claret  or  beer  with  the  meals  are 
sufficient.  To  escape  responsibility,  the  surgeon  should  not  fail  to 
countermand  any  stimulant  which  he  has  ordered  so  soon  as  it  is  no 
longer  necessary. 

4.  Anodynes  are  frequently  necessary;  but,  like  stimulants,  they 
should  never  be  ordered  without  full  reason,  for  the  patient  often  pays 
dearly  in  other  ways  for  the  rest  procured,  or  they  prove  exciting  instead 
of  caiming,  or  the  patient  becomes  addicted  to  their  use.  Small  doses 
should  always  be  tried  at  first  and  repeated  if  necessary  at  short  inter-  : 
vals  till  the  desired  effect  is  produced ;  this  is  especially  desirable  with 
morphia.    Combinations  act  better  than  pure  drugs,  e.g.  morphia  and  I 
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chloral,  chloral  and  bromide  are  usual  combinations.  Chlorodyne  and 
Battle's  bromidia  are  other  and  valuable  examples. 

5.  Change  of  air  after  an  operation  is  very  valuable  in  completing 
the  cure. 


CHAPTEK  XL1X 

MEANS    OF    PRODUCING    INSENSIBILITY    TO  PAIN. 

History  down  to  the  Discovery  of  Nitrous  Oxide. 

History. — So  terrible  is  the  idea  of  the  surgeon's  knife,  that  it 
cannot  be  wondered  at  that  attempts  have  been  made,  at  various  times 
since  surgery  was  first  cultivated,  to  diminish  the  tortures  both  in  ap- 
prehension and  reality  which  it  inflicts.  Sir  Jas.  Y.  Simpson  ('  Edin. 
Jour.  Med.  Sci.,'  Dec.  1847  ;  '  Obstetric  Works,'  1856,  vol.  ii.)  brought 
forward  quotations  from  Dioscorides,  Pliny,  and  Apuleius,  authors  of  the 
time  of  the  Eoman  empire,  showing  that  in  that  age  the  root  of  the 
mandrake  (atropa  mandragora),  steeped  in  wine,  was  given  to  cause 
insensibility  (iroisiv  avaiffQ'qffiav)  in  persons  who  were  to  be  cut  or  cau- 
terised; and  that  whilst  the  influence  of  this  remedy  lasted,  a  limb 
might  be  cut  off  without  any  pain  or  sensation.  The  seeds  of  the  rocket 
(eruca)  infused  in  wine  were  taken,  according  to  Pliny,  by  criminals 
about  to  undergo  the  lash,  in  order  to  induce  a  certain  recklessness  or 
hardihood  of  feeling.  The  'wine  mingled  with  myrrh,'  mentioned  in 
Mark's  Gospel,  chap,  xv.,  furnishes  an  instance  familiar  to  every  one. 
Bang,  or  extract  of  Indian  hemp,  is  now  employed  in  Indiji  for  the  same 
purpose,  and  was  used  by  the  Chinese,  Egyptians,  and  Scythians  in 
very  early  times.  The  famous  confection  of  Hugo  di  Lucca,  composed 
of  henbane,  opium,  mandragora,  and  hemlock,  was  used  as  a  narcotic 
vapour  to  alleviate  suffering  in  the  twelfth  century.  Sir  James  Simpson 
showed  that  the  inhalation  of  narcotic  vapours  was  used  preparatory  to 
surgical  operations  in  the  thirteenth  century.  According  to  Dr.  Snow 
the  vapour  of  sulphuric  ether  was  probably  so  used  at  Naples  by  Porta 
in  the  sixteenth  century. 

The  modern  history  of  anaesthetics  may  be  said  to  begin  at  the  end 
of  the  eighteenth  century,  when  James  Moore,  he  use  surgeon  to  St. 
George's  Hospital,  introduced  a  plan  for  diminishing  the  sensibility  of 
limbs  before  amputation,  by  compressing  the  principal  nerves.  This 
he  effected  by  means  of  an  instrument  somewhat  resembling  Signoroni's 
tourniquet,  consisting  of  a  horseshoe-shaped  arch  of  steel,  with  a  pad 
at  each  extremity,  and  a  screw  to  act  upon  one  of  the  pads.  Moore  was 
permitted  by  John  Hunter,  in  1784,  to  try  his  plan  upon  a  patient  in 
St.  George's  Hospital,  whose  leg,  after  having  been  submitted  to  the 
process,  was  cut  off  with  an  extremely  small  amount  of  pain  ('  A  Method 
of  Preventing  or  Diminishing  Pain  in  several  Operations  of  Surgery,'  by 
James  Moore,  Member  of  the  Surgeons'  Company  of  London,  1784). 
This  plan,  however,  was  soon  given  up,  as  not  certain,  nor  without  dis- 
advantages; for  Malgaigne  ('  Operative  Surgery,'  by  Brittan,  p.  42),  who 
attempted  by  this  means  to  benumb  a  patient's  leg,  found  that  although 
some  amount  of  insensibility  was  produced,  yet  that  considerable  pain 
was  caused  by  the  compressing  instruments. 
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The  Introduction  of  Nitrous  Oxide  Gas. 

At  the  end  of  the  last  century,  the  brilliant  discoveries  of  oxygen 
and  other  gases  by  Priestley,  Black,  and  Cavendish  created  a  new 
branch  of  chemistry  called  pneumatic  chemistry,  and  this  in  turn  gave 
rise  to  a  new  branch  of  therapeutics  called  pneumatic  medicine,  whose 
votaries  hoped  to  cure  diseases,  and  especially  consumption,  by  the  in- 
halation of  various  kinds  of  gases.  A  '  Medical  Pneumatic  Institution  ' 
was  set  up  at  Clifton  by  Dr.  Beddoes  ('  A  Letter  to  Erasmus  Darwin, 
M.D.,  on  a  New  Method  of  Treating  Pulmonary  Consumption,'  by 
Thomas  Beddoes,  M.D.  Bristol,  1793),  with  huge  reservoirs  of  gases 
for  the  use  of  patients.  Humphry  Davy,  just  out  of  his  apprenticeship, 
was  appointed  superintendent  in  1799 ;  his  experiments  on  the  inhala- 
tion of  nitrous  oxide  created  great  excitement ;  Coleridge,  Southey, 
Bickman,  Boget,  Boulton,  Watt,  Wedgwood,  and  others,  since  dis- 
tinguished as  poets,  philosophers,  and  inventors,  made  proof  in  their 
own  persons  of  the  effects  of  the  intoxicating  gas ;  the  gaz  oxygenium 
and  gaz  acidum  carbonicum  were  introduced  into  the  catalogues  of 
medicinal  drugs,  and  it  was  hoped  that  we  were  in  possession  of  reme- 
dies, simple  and  certain,  for  almost  all  maladies.  Davy,  though  far 
from  participating  in  the  sanguine  dreams  of  Beddoes,  believed  it  pos- 
sible that  by  various  combinations  of  carburetted  hydrogen  and  nitrous 
oxide,  '  we  should  be  in  possession  of  a  regular  series  of  exciting  and 
depressing  powers,  applicable  to  every  deviation  of  the  constitution 
from  health.'  But  experience  proved  the  fallacy  of  these,  as  of  many 
other  plausible  speculations.  In  the  course  of  his  experiments  Davy 
found  that  nitrous  oxide  relieved  him  from  headache  after  an  intoxica- 
tion brought  on  by  drinking  a  bottle  of  wine  in  eight  minutes,  for  the 
purpose  of  comparing  the  effects  of  wine  with  those  of  the  gas  ;  he  also 
found  that  it  mitigated  the  pain  of  cutting  a  wisdom  tooth  ;  and  he 
threw  out  the  hint  that  as  it  appeared  '  capable  of  destroying  physical 
pain,  so  it  might  probably  be  used  with  advantage  during  surgical 
operations  '  ('  Memoir  of  Sir  H.  Davy,'  by  his  brother,  John  Davy,  M.D., 
Lond.  1839  ;  and '  Kesearches,  Chemical  and  Philosophical,'  by  Humphry 
Davy,  Supt.  of  the  Med.  Pneumatic  Inst.,  Lond.  1800,  p.  465  et  seq.). 

There  was,  however,  no  established  or  systematic  use  of  this  anes- 
thetic until  the  year  1844,  when  Horace  Wells,  a  dentist  of  Hartford, 
Con.,  U.S.,  acting  upon  Davy's  suggestion,  inhaled  the  nitrous  oxide 
gas  himself  before  one  of  his  teeth  was  extracted,  with  the  effect  of 
producing  a  complete  unconsciousness  of  pain,  and  also  administered 
it  to  several  patients  with  the  same  beneficial  results.  In  the  December 
of  that  year  he  visited  Boston,  and  made  public  trial  of  the  administra- 
tion of  the  gas,  before  the  Medical  College  of  that  city.  But  this  experi- 
ment failed  from  want  of  proper  management ;  and  the  failure  subjected 
Wells  to  so  great  an  amount  of  ridicule  that  he  fell  sick  through  vexa- 
tion, retired  from  practice  as  a  dentist,  engaged  himself  in  stuffing  and 
exhibiting  birds  and  in  the  sale  of  shower-baths ;  afterwards  came  to 
Europe  as  a  picture-dealer,  then  returned  to  America,  became  more  and 
more  unsettled  in  his  mind,  and  died  by  his  own  hand  in  January  1848. 
The  use  of  the  gas  in  dentistry  was  recommended  in  America  in  1863, 
and  is  now  very  general.  It  is  made  by  heating  nitrate  of  ammonium 
to  460°-482°  F.,  the  gas  evolved  being  purified  by  passage  through 
3  Wolff's  bottles  containing  solution  of  ferrous  sulphate,  liq.  potassae, 
and  pure  water.  Manufacturers  sell  it  in  portable,  wrought-iron  bottles, 
containing  large  or  small  quantities  in  the  liquid  state.    The  gas  is 
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obtained  by  turning  a  tap  into  which  a  pipe,  leading  to  an  india-rubber 
Teservoir,  has  been  screwed.  From  the  reservoir  another  pipe  carries 
"the  gas  to  a  closely-fitting  mask,  which  should  have  expiratory  valves. 
The  reservoir  must  be  kept  full  by  an  assistant,  unless  Clover's  appa- 
iratus,  which  the  administrator  manages  with  his  foot,  is  used. 

Administration.— All  air  must  be  excluded,  and  the  patient  should 
not  be  made  to  breathe  the  same  gas  over  and  over.  In  30  seconds,  as 
a  rule,  the  countenance  becomes  somewhat  livid  and  the  breathing  un- 
naturally deep ;  in  one  minute  or  less  the  lividity  is  marked,  the  eyes 
prominent,  the  pupils  dilated,  the  lips  blue,  lax,  and  wet  with  saliva, 
rendering  the  aspect  very  ghastly ;  the  breathing  is  stertorous  and 
slow;  the  conjunctiva  insensitive,  the  muscles  of  the  eyes  and  limbs, 
especially  the  long  flexors  of  the  fingers,  twitch  convulsively.  If  pushed 
further,  the  pulse  becomes  irregular  and  respiration  ceases,  the  patient 
dying  of  asphyxia.  The  signs  of  fitness  for  operation  are :  insensitive 
■conjunctiva,  the  commencement  of  stertorous  breathing,  and  the  occur- 
rence of  subsultus  tendinum  of  the  fingers.  This  stage  is  generally 
reached  in  1  minute,  insensibility  lasts  another  minute,  and  in  a  third 
the  patient  is  quite  conscious  again.  A  few  breaths  of  air  bring  back 
the  normal  colour  to  the  cheek,  and,  if  necessary,  the  anesthesia  may 
be  prolonged  by  repeated  alternations  of  gas  and  air.  Insensibility  has 
been  kept  up  for  40  minutes  in  this  way,  and  in  New  York  nitrous  oxide 
is  used  by  some  for  major  operations.  Gas  probably  acts  by  simple 
asphyxia.  It  yields  no  oxygen  to  the  blood,  and  animals  die  in  it  as 
soon  as  in  nitrogen ;  anaesthesia  occurs  as  the  blood  becomes  venous  ; 
if  20-40  per  cent,  oxygen  is  given  with  it  no  anesthesia  results  ;  to 
obtain  this,  analysis  of  blood  shows  that  the  oxygen  in  the  blood  must  be 
reduced  to  3-4  per  cent.  Hydrogen  and  nitrogen  are  said  to  produce 
similar  effects,  but  no  exhilaration.  During  anesthesia,  two-thirds  the 
increased  amount  of  carbonic  acid  is  given  off,  and,  if  allowed  to  escape 
by  an  expiratory  valve,  only  the  nitrous  oxide  has  to  be  eliminated  from 
the  blood  to  bring  back  sensibility.  When  death  is  produced  in  animals, 
respiration  stops  before  the  heart,  unless  the  latter  is  degenerate  and 
its  right  ventricle  early  fails  to  drive  the  blood  through  the  obstructed 
pulmonary  circulation  and  becomes  over-distended  and  paralysed. 

Excitement,  violent  laughing,  and  struggling  may  occur  in  the  early 
.stage  of  administration  or  during  recovery,  but  are*  apparently  not  due 
to  admixture  of  the  gas  with  air,  as  has  been  supposed.  Vomiting 
after  the  anesthesia  is  rare,  headache  somewhat  more  common. 

If  a  gag  is  to  be  used,  insert  it  before  giving  the  gas,  having  a  string- 
tied  to  it  and  hanging  out  beneath  the  mask,  for  several  cases  of  death 
are  reported  from  slipping  of  the  gag  and  its  impaction  in  the  glottis ; 
the  best  gag  is  a  bit  of  wood  of  proper  length  hollowed  out  a  little  at 
each  end.  Very  few  deaths  have  occurred  from  other  causes,  and,  upon 
the  whole,  death  has  been  exceedingly  rare.  For  short  cases,  it  is  un- 
doubtedly the  safest  anesthetic. 

Introduction  of  Ether. 

In  1815  an  apparatus  for  giving  ether  vapour  was  figured  in  Nysten's 
Dictionary ;  but  it  was  in  September  1846  that  ether  was  first  success- 
fully employed  as  an  anesthetic  during  surgical  operations.  The  honour 
of  this  practical  discovery  has  been  disputed  between  Dr.  Charles  T. 
Jackson  and  Mr.  W.  G.  T.  Morton  of  Boston.  It  seems  that  Morton 
|    Avvas  a  kind  of  pupil  of  Jackson.    The  idea  of  finding  some  means  of 
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extracting  teeth  without  pain  occupied  the  attention  of  both.  Starting' 
from  the  fact  related  in  Pereira's  '  Materia  Medica,'  that  the  vapour  of 
ether,  pure  or  medicated  with  conium,  was  a  well-known  remedy  1  in 
asthma  and  whooping-cough,  and  that  Jackson  himself  had  inhaled  it 
to  relieve  the  irritation  caused  by  breathing  chlorine  gas,  and  that  he 
knew  the  use  of  chloric  ether  for  aching  teeth,  there  seems  little  doubt 
that  the  merit  of  suggesting  the  ether  vapour  as  an  anaesthetic  belongs 
to  Dr.  Jackson.  The  first  operation  was  the  extraction  of  a  bicuspid 
tooth  by  Morton,  at  19  Tremont's  Eoad,  Boston,  at  nine  in  the  evening 
of  September  30,  184(5.  Thus  began  a  new  era  in  surgery.  On  October 
16,  Morton  administered  ether  in  the  Massachusetts  General  Hos- 
pital at  Boston  to  a  patient  from  whom  Dr.  Warren  removed  a  tumour 
in  the  neck  ;  and  on  the  day  following  to  a  patient  from  whose  arm  a 
tumour  was  extirpated  by  Dr.  G.  Hay  ward.  From  that  time  the  use  of 
the  remedy  spread  rapidly  in  all  directions. 

We  may  express  our  regret  at  some  of  the  proceedings  which  fol- 
lowed. Morton  set  up  the  claim  of  being  not  merely  the  first  to 
administer  the  ether  under  Dr.  Jackson's  orders  and  directions,  as  Dr. 
Jackson  affirms,  but  of  being  the  discoverer  of  the  idea.  Then  there  is 
no  doubt  but  that  the  discovery  was  patented,  and  that  the  right  to  use 
it  was  the  subject  of  pecuniary  bargainings  between  Jackson  and  Morton. 
Dr.  Jackson  afterwards  cancelled  the  patent  and  threw  the  thing  open 
to  the  world.2 

From  America  the  news  of  the  discovery  was  conveyed  to  England 
in  a  communication  from  Dr.  Bigelow,  of  Boston,  to  Dr.  Francis  Boott 
('Lancet,'  January  2,  1847,  and  all  medical  periodicals  of  that  year 
2)assim),  and  it  was  received  most  cordially.  On  December  22,  1846, 
Liston  tried  ether  in  University  College  Hospital,  amputating  a  thigh 
and  tearing  out  a  toe-nail  painlessly.  In  less  than  a  fortnight  it  was 
tried  by  almost  every  surgeon  in  the  kingdom  :  and  the  medical  periodi- 
cals for  a  long  time  were  crowded  with  instances  of  its  powers  in 
alleviating  suffering,  and  with  descriptions  of  various  apparatus  for 
administering  the  vapour. 

Administration. — Ether  is  best  given  by  means  of  Clover's  appa- 
ratus. If  the  patient  is  nervous  allow  him  to  breathe  a  few  times,  through 
the  mask  only :  then  fit  on  the  india-rubber  bag  moderately  full  of  air  and 
let  him  breathe  the  same  air  a  few  times  over,  with  the  indicator  at  '  no 
ether.'  This  may  occupy  ^-1  minute.  In  the  next  minute  or  two  turn 
the  indicator  by  successive  short  moves  from  '  no  ether  '  to  '  full  ether,' 
when  the  air  will  pass  entirely  through  the  ether-chamber,  and  keep  the 
mask  closely  applied.  When  anaesthesia  is  attained  the  mask  may  be 
removed  from  time  to  time  (must  be  whenever  marked  blueness  of  face 
is  produced)  and  the  indicator  turned  to  midway  between  '  full '  and 
'  no  ether.' 

Effects. — Ether  produces  effects  which  are  very  similar  to  those  of 
chloroform,  described  in  the  next  section.  It  is,  however,  a  much  less 
pleasant  anaesthetic  than  chloroform,  being  pungent  and  irritating  to 

1  Shoi^t  Account  of  Different  Kinds  of  Airs  so  far  as  relates  to  their  Medicinal  Use,  by 
Richard  Pearson,  M.D.   Birmingham,  1795. 

2  Ether  and  Chloroform,  by  Henry  J.  Bigelow,  M.D.,  Boston,  1848.  See  A  Report  of 
the  Trustees  of  the  Massachusetts  General  Hospital,  with  a  History  of  the  Ether  Discovery,  in 
LittelVs  Living  Age,  Boston,  March  18,  1818,  which  gives  Morton's  version.  The  author 
has  received,  on  the  other  side,  a  careful  statement  of  facts  and  dates  from  Dr.  C.  T. 
Jackson,  who  claims,  with  every  appearance  of  justice,  the  merit  of  the  idea  of  em- 
ploying ether. 
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the  air  passages,  causing  at  the  outset  a  sense  of  choking  or  suffocation, 
prolonged  holding  of  the  breath,  voluntary  struggles  and  endeavours  to 
remove  the  mask — unless  the  ether  be  turned  on  very  gradually. 

The  stage  of  excitement  and  violence  is  apt  to  be  more  marked  and 
more  prolonged  with  ether  than  with  chloroform  :  the  mask  should  be 
kept  firmly  applied  unless  blueness  indicate  the  need  for  a  breath  or  two 
of  air.  Excitement  is  most  marked  in  the  strong  and  athletic,  and  in 
hard  drinkers ;  in  drunkards  it  may  rarely  be  impossible  to  overcome  it 
without  pushing  the  anaesthetic  dangerously. 

Muscular  rigidity  is  more  persistent :  and  if  the  patient  is  kept  long 
under,  and  especially  if  exposed  to  cold,  troublesome  tremors  may 
appear. 

The  pulse  is  quickened  and  increased  in  force,  and  this  is  maintained 
for  a  long  time. 

After  the  early  sense  of  suffocation  is  over  the  respirations  are 
quick  and  become  gradually  slower ;  if  the  ether  is  pushed  they  become 
stertorous,  still  slower,  more  shallow,  and  finally  cease— the  pulse  con- 
tinuing perhaps  for  some  minutes  after  the  cessation  of  breathing. 
Ether  apparently  acts  first  as  a  stimulant,  later  as  a  direct  depressant 
of  the  respiratory  centre  ;  but  it  is  a  stimulant  to  the  heart  and  vaso- 
motor centre,  markedly  raising  the  arterial  pressure. 

Ether  produces  increased  secretion  of  mucus  from  the  membranes 
over  which  it  passes  ;  in  prolonged  operations  the  filling  of  the  bronchi 
may  cause  much  lividity,  and  in  patients  already  subjects  of  bronchitis 
and  emphysema  may  ultimately  cause  death. 

The  early  unpleasantness  of  ether  may  be  got  over  by  first  adminis- 
tering gas  fully,  and  then  turning  on  the  ether,  as  can  be  done  by 
Clover's  apparatus.  This  seems  to  be  the  best  and  safest  mode  of 
anaesthetising  for  periods  longer  than  a  few  minutes.  To  avoid  the 
expense  of  gas,  sensation  may  be  dulled  by  chloroform,  and  ether  then 
used ;  or  the  ether  may  be  very  gradually  turned  on. 

Being  a  cardiac  stimulant,  and  killing  only  through  the  respiration, 
it  is  much  safer  than  chloroform  ;  the  signs  of  approaching  death  by 
asphyxia  being  much  more  marked  than  those  of  death  by  cardiac 
syncope. 

It  must  be  remembered  that  ether-vapour  is  highly  inflammable  ;  it 
should  never  be  used  in  proximity  to  the  actual  cautery ;  and  in  opera- 
tions at  night,  lights  must  be  kept  away  from  the  cone.  In  bronchitic 
and  emphysematous  patients  chloroform  is  preferable,  as  it  is  also 
when  light  anaesthesia  must  be  maintained  for  hours — e.g.  in  renal  colic 
or  compression  for  aneurysm.  Young  children  take  it  well,  but  up  to 
10  years  old  chloroform  seems  equally  safe,  and  is  generally  given. 

Introduction  of  Chloroform. 

Chloroform. — Brilliant  as  was  the  early  career  of  ether  it  was 
destined  soon  to  be  in  some  measure  eclipsed.  The  late  Sir  James  Y. 
Simpson  of  Edinburgh  made  numerous  experiments  on  himself  and 
friends  with  carbonic  chloride  (CCLJ,  acetone,  nitrous  ether,  and  other 
substances,  in  the  hope  of  discovering  an  anaesthetic  superior  to  ether. 
At  last,  on  November  4,  1847,  in  company  with  Drs.  Keith  and  Matthews 
Duncan,  he  tried  chloroform  (CHC13) — an  agent  which  was  immeasur- 
ably more  pleasant  to  take  than  ether,  which  acted  more  rapidly  when 
each  was  given  upon  lint,  and,  upon  the  whole,  caused  less  excitement 
.and  rigidity.  It  speedily  replaced  ether,  and  is  to  this  day  the  anaesthetic 
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in  Edinburgh  ;  but  elsewhere  ether  has  regained  the  first  position,, 
having  proved  itself  decidedly  the  safer. 

Chloroform  had  been  investigated  some  time  before  by  Flourens  and 
Glover,  and  it  was  recommended  to  Sir  James  by  Mr.  Waldie  of  Liver- 
pool ('Lancet,'  1847,  vol.  ii.  pp.  631,  687).  Moreover,  in  the  summer  of 
1847,  Michael  C.  Furnell— then  a  student  at  St.  Bartholomew's  Hospital, 
now  Principal  of  the  Medical  College,  Madras — was  residing  in  the  house 
of  Bell  and  Co.,  of  Oxford  Street,  to  perfect  himself  in  practical 
pharmacy.  Excited  by  the  recent  discovery  of  ether,  he  made  many 
experiments  on  the  different  varieties  of  inhaler.  One  day,  whilst 
looking  for  sulphuric  ether,  he  found  a  dusty  bottle  labelled  '  chloric 
ether.'  He  boldly  experimented  on  himself,  and  inhaled  some  of  this 
liquid,  which  produced  a  certain  amount  of  insensibility  without  the 
suffocating  irritation  and  choking  caused  by  sulphuric  ether.  He  com- 
municated his  observation  to  Holmes  Coote,  who  was  looking  out  for 
something  less  irritating  than  sulphuric  ether,  and  Coote  used  it  during 
several  operations  performed  by  Lawrence  in  the  summer  of  1847.  But 
Simpson  not  only  discovered  but  investigated  the  properties  of  chloro- 
form, published  his  discoveries,  and  established  its  use  ;  whilst  Furnell, 
Lawrence,  and  Coote  simply  observed  the  anaesthetic  value  of  chloric 
ether,  and,  not  knowing  that  chloric  ether  was  an  alcoholic  solution  of 
chloroform,  allowed  the  perfect  discovery  to  slip  from  their  grasp  ('  Med. 
Times  and  Gaz.,'  1875,  vol.  i.  p.  586).  It  is  mentioned  by  Dr.  Sansom 
('  On  Chloroform,'  1865,  p.  7)  that  in  the  neighbourhood  of  the  North 
Cape  in  Norway,  a  bag  of  white  ants  (which  contain  formic  acid)  was. 
in  old  times  boiled  in  a  spirit  distilled  from  parsnips,  used  by  the 
peasantry  as  an  intoxicating  liquid,  and  produced  anaesthesia  so  complete 
that  operations  were  performed  without  pain  under  its  influence.  The- 
surgeons  who  first  performed  operations  with  the  aid  of  pure  chloro- 
form were  Dr.  Miller  ('Principles  of  Surgery,'  vol.  ii.  p.  756)  and  Dr.. 
Duncan,  at  the  Boyal  Infirmary  of  Edinburgh,  early  in  November  1847.- 

We  must  refer  to  works  on  materia  medica  and  chemistry  for  an 
account  of  the  composition  and  manufacture.  But,  as  every  one  who* 
uses  it  ought  to  know  good  from  bad,  we  may  say  that  pure  chloroform, 
is  a  dense  colourless  liquid,  having  a  specific  gravity,  when  quite  purer. 
of  from  1*480-1  *5.  It  is  exceedingly  volatile  at  all  temperatures,  and 
boils  at  about  140°  F.  Atmospheric  air  at  the  temperature  of  40°  F.. 
can  retain  six  per  cent,  of  chloroform  vapour,  and  at  60°  twelve  per 
cent.  It  has  an  agreeable  sweet  fruity  smell  and  taste,  and  if  poured, 
on  a  piece  of  blotting-paper  and  evaporated,  ought  to  leave  no  oily 
empyreumatic  smell  behind.  Chloroform  is  almost  incombustible,  thus, 
offering  an  advantageous  contrast  to  ether,  from  the  explosion  of  which 
during  administration  at  least  one  serious  accident  has  happened  ('  Med.. 
Gaz.,'  Sept.  20,  1850). 

The  impurities  to  which  chloroform  is  liable  are  :  (1)  Alcohol  and 
ether,  which  are  innocuous,  but  impair  its  strength.  (2)  Methyl  com- 
pounds, if  prepared  from  methylated  instead  of  rectified  spirit,  from 
motives  of  false  economy  ;  these  produce  headache,  nausea,  and  pro- 
stration. And  (3)  Chlorine,  which,  from  its  irritating  and  suffocating 
effects  upon  the  lungs,  is  highly  dangerous.  Strong  sulphuric  acid  and. 
dry  chloride  of  zinc  produce  a  black  precipitate  when  mixed  with 
methylated  chloroform :  and  nitrate  of  silver  precipitates  the  white- 
chloride  of  silver  when  added  to  chloroform  containing  hydrochloric 
acid  or  free  chlorine.  The  latter  is  detected  also  by  its  odour,  and  its- 
bleaching  effects  upon  litmus -paper. 
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Effects  on  the  animal  economy.— The  following  remarks  upon 
chloroform  may,  with  the  exceptions  before  noted,  be  taken  as  applying 
equally  to  ether  : — 

The  vapour  of  the  anaesthetic  is  received  into  the  lungs,  absorbed 
into  the  blood,  and  conveyed  to  the  nervous  centres,  upon  which  it  soon 
produces  very  marked  effects.  Three  stages  of  ansesthesia  are  spoken 
of : — (1)  excitement ;  (2)  unconsciousness  ;  (3)  profound  narcosis  or 
coma ;  and  certain  symptoms  are  described  as  characteristic  of  each 
stage,  but  many  variations  occur,  and  no  line  can  be  drawn  between  the 
stages. 

In  the  stage  of  excitement,  at  first,  the  current  of  ideas  is  vivid  and 
not  quite  under  control ;  there  is  consciousness  of  all  that  is  going  on, 
and  pain  is  severely  felt.  If  the  vapour  is  too  strong,  or  pushed  too 
quickly,  the  patient  gasps,  and  there  is  cough  or  spasm  of  the  glottis, 
with  crowing  breathing,  or,  very  rarely,  cessation  of  respiration.  Re- 
spiration is  rather  quicker  than  normal,  but  it  soon  becomes  slower. 
The  pulse  is  quickened  and  perhaps  strengthened,  but  after  the  first  30 
seconds  there  is  a  progressive  lowering  of  the  arterial  pressure  (Kep.  of 
Chloroform  Com.,  '  Trans.  Med.  Chir.  Soc'  vol.  xlvii.),  due  apparently  to 
paresis  of  the  vasomotor  centre,  and  to  direct  depressing  action  upon 
the  heart  [if  sufficiently  concentrated,  chloroform  vapour  instantly  de- 
stroys contractility  of  the  heart-muscle].  Soon  consciousness  becomes 
imperfect,  and  the  patient  becomes  more  and  more  drowsy,  but  all  reflex 
movements  persist.  All  varieties  of  intoxication  may  be  displayed, 
according  to  the  patient's  mental  peculiarities.  One  man  is  noisy  and 
struggles  violently,  another  sings  or  laughs  at  jokes  of  his  own  making, 
and  women  frequently  weep  and  appeal  to  their  mothers.  But  these 
phenomena  are  by  no  means  universal,  and  are  generally  of  short 
duration.  During  the  struggle  the  pupil  is  generally  large.  The  occur- 
rence of  these  movements  is  a  sign  that  consciousness  is  close  at  hand ; 
they  often  cease  quite  suddenly,  and  the  first  stage  passes  into  the 
second,  inhalation  being  continued.  Vomiting  sometimes  occurs  during 
this  stage ;  a  little  careful  pushing  of  the  anaesthetic  may  check  it,  as  it 
does  not  happen  in  the  second  stage. 

In  the  stage  of  unconsciousness  there  is  profound  sleep ;  all  voluntary 
motion  is  at  a  standstill,  and  the  limbs  hang  limp,  and  drop  like  lead 
when  raised.    Keflex  movements  persist  longer  than  the  voluntary,  but 
soon  they  too  almost  all  disappear ;  the  conjunctiva  is  quite  insensitive, 
and  pinching  the  inner  side  of  the  thigh  (often  a  better  test  than  touch- 
ing the  conjunctiva,  especially  in  children)  provokes  no  action.   The  eye 
;     is  suffused  and  turned  up,  and  the  pupil  is  contracted.    The  breathing  is 
!     slow  and  deep,  as  in  natural  sleep.   The  pulse  should  be  of  about  normal 
frequency,  and  is  more  or  less  weakened.    This  is  the  stage  in  which  all 
ordinary  surgical  operations  are  performed. 
I  The  stage  of  deep  narcosis  is  entered  if  the  anaesthetic  is  pushed 

[     further.    The  pupil  now  dilates,  perhaps  suddenly  and  fully.  Respira- 
l     Hon  becomes  shallower,  irregular,  and  infrequent,  and  may  finally  cease. 
The  pulse  becomes  rapid,  weak,  irregular  or  intermittent.    This  is  a 
stage  of  great  danger  and  should  rarely  be  entered  upon. 

In  the  second  stage  the  matrices  of  the  nails,  the  region  of  the  anus 
\  and  the  skin  of  the  organs  of  generation  retain  their  sensitiveness,  and 
reflex  movements  occur  when  they  are  irritated.  To  prevent  them  it  may 
be  necessary  to  enter  the  third  stage,  and  this  explains  the  frequency 
with  which  death  has  occurred  during  anaesthesia  for  such  trifling 
operations  as  those  for  phimosis,  evulsion  of  toe-nails,  piles,  &c. 
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It  seems  that  chloroform,  like  ether,  acts  chiefly  upon  the  central 
nervous  system.  The  brain  is  distinctly  anaemic  during  anaesthesia. 
According  to  Flourens  the  nerve-centres  are  involved  in  the  following 
order :  the  cerebrum,  the  sensory  tracts  of  the  cord,  the  motor  tracts  of 
the  cord,  the  sensory  tracts  of  the  medulla,  the  motor  tracts  of  the 
medulla— when  stimuli  fail  to  excite  these  latter,  the  animal  dies  from 
asphyxia.    The  peripheral  nerves  are  very  slightly  affected. 

Chloroform,  like  ether,  at  first  stimulates  the  respiratory  centre, 
but  very  soon  depresses  it.  The  drug  may  at  first  stimulate  and  then 
paralyse  the  depressor  centre,  thus  accounting  for  variations  in  pulse- 
rate  ;  after  the  first  half  minute  it  weakens  the  vaso-motor  centre  and 
thus  lowers  the  arterial  pressure,  which  effect  is  much  increased  by  its 
direct  paralysant  action  upon  the  heart.  In  these  actions  upon  the 
vascular  nervous  system  it  differs  from  ether,  which,  for  a  long  time  at 
all  events,  is  a  stimulant  of  all  these  parts. 

Administration. — The  most  common  way  of  giving  chloro- 
form is  by  means  of  a  bit  of  lint  or  a  handkerchief;  it  is  by  far 
the  simplest  method,  and  probably  as  safe  as  any  apparatus — for  no 
apparatus  can  do  away  with  the  necessity  for  care  and  common  sense. 
But  it  is  somewhat  wasteful  of  the  vapour.  The  corner  of  a  stiffish 
towel  puckered  up  over  the  nose  while  the  point  lies  over  the  chin 
makes  an  excellent  close-fitting  inhaler.  Skinner  introduced  a  pear- 
shaped  wire  ring,  shaped  to  fit  over  the  mouth  and  nose,  on  to  which  two 
bits  of  wire  are  hinged ;  these  can  be  raised  and  jointed  together  so  as 
to  form  a  support  for  a  low  tent  of  flannel ;  a  bit  of  bent  wire  is  soldered 
to  the  narrow  end  of  the  pear  by  way  of  a  handle.  This  can  hardly 
be  called  an  '  apparatus  ' :  it  is  merely  a  frame  to  support  the  lint, 
which  acts  very  much  better  than  the  fingers,  and  fits  well  in  the  breast- 
pocket. The  chief  fault  in  the  method  of  giving  chloroform  on  a  bit  of 
lint  is  that  the  quantity  present  in  the  air  inhaled  is  very  variable — 
reaching  its  maximum  just  after,  its  minimum  just  before,  a  fresh 
addition.  This  may  be  remedied  by  allowing  a  drop  to  fall  every  few 
seconds  on  a  single  layer  of  lint  or  other  material  held  over  the  mouth  and 
nose  (Lister).  Lister  has  shown  that  air  passing  by  lint  upon  which 
chloroform  has  been  poured  contains  much  less  than  the  3^  per  cent,  of 
the  anaesthetic  found  to  be  safe  by  the  Committee  of  the  Royal  Med.  and 
Chir.  Soc.  The  chloroform  must  not  touch  the  lips  or  skin  or  it  will  blister 
the  face,  and  in  young  children  and  thin-skinned  women  it  is  well  to  put 
a  little  vaseline  on  the  cheeks,  lips,  and  nose. 

Many  inhalers  have  been  invented  ;  if  the  valves  work  well,  they  save 
chloroform  and  regulate  the  dose.  In  time  of  war  the  husbanding  of 
chloroform  may  be  very  important :  otherwise  apparatus  is  rarely  used. 

Junker's  inhale?'  is  the  best.  It  consists  of  a  bottle  of  chloroform 
through  which  air  is  driven  by  a  Higginson's  syringe ;  thence  it  is  led 
by  a  flexible  tube  to  a  closely-fitting  face-piece.  But  for  this  a  more 
or  less  curved  tube  may  be  substituted,  which  can  be  passed  through 
either  nostril  or  the  mouth  into  the  pharynx,  just  above  the  glottis,  and 
it  thus  forms  a  very  valuable  means  of  maintaining  anaesthesia  during 
operations  upon  the  mouth  or  nose. 

The  anaesthetist  generally  stands  above  the  patient's  head  :  it  is  easy 
in  this  position  to  hold  the  lint  or  apparatus  in  position  and  to  keep  a 
finger  upon  a  temporal  artery,  whilst  at  the  same  time  the  eye  notes  the 
colour  &c.  of  the  face  and  the  frequency  and  depth  of  the  respirations, 
and  the  ear  listens  for  the  respiratory  sounds.  This  is  highly  necessary, 
for  the  respiratory  movements  may  continue  in  spasm  of  the  glottis  for 


GENERAL  POINTS  ABOUT  ANAESTHESIA 


857 


some  time  after  air  has  ceased  to  enter.  Noisy,  somewhat  crowing  breath- 
ing from  slight  spasm  shows  that  the  vapour  is  being  given  too  fast ;  it 
is  relieved  by  diluting  the  vapour  a  little  and  raising  the  chin  strongly ; 
the  effect  of  the  latter  movement  may  be  increased  by  pushing  the  con- 
dyles of  the  jaw  forwards  on  to  the  articular  eminences  by  a  finger  behind 
each  angle,  the  base  of  the  tongue  being  thus  dragged  forwards.  Dyspnoea 
from  the  accumulation  of  mucus  at  the  back  of  the  throat  may  be  re- 
lieved by  opening  the  mouth  wide  with  tongue  forceps  and  thus  exciting 
swallowing,  by  sharply  compressing  the  thorax  at  the  end  of  expiration, 
or  by  wiping  out  the  fauces. 

It  is  best  to  keep  the  face  well  turned  to  one  or  other  side,  as  the 
tongue  then  does  not  tend  to  fall  back  over  the  glottis,  and  saliva  runs 
out  at  the  angle  of  the  mouth  instead  of  collecting  in  the  throat  and 
requiring  to  be  swallowed. 

The  state  of  the  pupil  should  be  examined  from  time  to  time  :  with 
ether  and  chloroform  it  should  be  kept  well  contracted,  and  the  con- 
junctiva should  of  course  be  insensitive.  In  children  the  pupils  some- 
times do  not  contract  well :  too  much  reliance  is  never  to  be  placed  upon 
their  condition. 

No  more  of  the  anaesthetic  than  is  absolutely  necessary  should  be 
given :  after  the  incisions  through  the  skin  have  been  made,  a  very 
much  smaller  quantity  suffices  to  keep  the  patient  insensitive  ;  returning 
reflexes,  signs  of  pain,  &c,  will  warn  the  administrator  to  increase  the 
dose. 

Noise  and  violence  in  the  stage  of  excitement  should  cause  no  alarm  ; 
the  anaesthetist  must  push  the  anaesthetic  whilst  assistants  restrain  the 
movements  of  the  limbs.  If  the  breath  is  long  held  the  first  deep  in- 
spiration should  be  of  air  only,  lest  spasm  be  caused. 

If  signs  of  vomiting  are  noticed,  push  the  anaesthetic  a  little ;  it  will 
not  occur  if  the  second  stage  is  reached.  If  it  come  on,  see  that  the  head 
is  turned  well  to  one  side  and  that  the  vomit  escapes  freely  ;  solid  or  semi- 
solid masses  may  require  removal  by  the  finger.  Once  the  mouth  is 
cleared,  go  on  with  the  anaesthetic.  Sometimes  vomiting  is  most  trou- 
blesome and  persistent,  rendering  it  almost  impossible  to  reach  the 
second  stage. 

The  surgeon  should  not  begin  till  the  patient  is  fully  under ;  and  this 
is  perhaps  most  important  in  cases  of  weak  heart,  in  which  sudden 
unlooked-for  pain  may  cause  cardiac  syncope. 

There  should  be  no  hurry,  no  undue  pushing  of  the  anaesthetic ;  at 
the  same  time,  timidity  must  be  avoided.  With  gas  a  patient  is  gene- 
rally under  in  1  minute ;  with  gas  and  ether  in  2-3  minutes ;  with 
plain  ether  in  Clover's  apparatus  in  4  minutes,  and  with  chloroform  in 
3-8.  Some  patients  take  a  larger  quantity  of  the  anaesthetic  than 
others  ;  rare  cases  have  been  reported  in  which  anaesthesia  could  not  be 
induced.    It  is  impossible  therefore  to  speak  of  a  safe  or  a  fatal  dose. 

General  points  in  the  administration  of  anaesthetics. — The 
management  of  an  anaesthetic  should  be  committed  to  one  competent 
person,  who  should  have  nothing  else  to  do.  If  a  woman  is  to  be 
anaesthetised  by  a  man  a  third  person  should  always  be  present.  The 
best  time  is  from  8  to  10  a.m.  No  meal  so  heavy  as  breakfast  should  be 
taken  within  8  hours  of  the  time,  but,  3  hours  before,  the  patient  may  have 
a  cup  of  soup  or  beef -tea.  It  is  well  always  to  feel  the  pulse,  listen  to  the 
heart-sounds,  and  ask  whether  there  is  or  has  been  any  lung-trouble, 
before  commencing :  information  inciting  to  extra  caution  may  thus  be 
|  gained.    If  the  heart-action  is  very  weak  it  is  well  to  give  a  little  brandy 
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or  ammonia  10  minutes  or  so  before  the  anaesthetic,  especially  if  this, 
must  be  chloroform.  Always  ask  to  look  into  the  patient's  mouth,  and 
if  you  see  false  teeth  or  any  other  foreign  body,  ask  for  its  removal :  if 
nothing  is  seen,  no  harm  has  been  done.  See  that  the  upper  part  of  the 
chest  may  be  easily  exposed,  and  that  nothing  tight  remains  around  the 
neck,  thorax,  or  abdomen  ;  no  garments  should  remain  on  which  would 
interfere  with  artificial  respiration,  should  it  be  necessary.  During  the 
administration  watch  that  no  one  leaning  over  presses  on  the  abdomen  or 
thorax.  The  recumbent  position  is  the  safest,  and  it  is  dangerous 
suddenly  to  considerably  raise  the  head,  especially  with  chloroform  and  . 
when  the  pulse  is  weak. 

Causes  of  death  and  signs  of  dang-er. — Anaesthetics  may  be 
divided  into  two  classes :  those  which  produce  death  through  the  re- 
spiration only,  viz.  nitrous  oxide  and  ether ;  and  those  which  may  cause 
death,  by  inducing  cessation  either  of  respiration  or  of  heart-action,  or 
both,  viz.  chloroform,  bichloride  of  methylene,  and  other  chlorine  and 
bromine  substitution  -products. 

Death  from  asphyxia  may  be  produced  by  an  anaesthetic  :  1st,  by 
its  administration  in  excessive  quantity,  oxygen  being  more  or  less  - 
completely '  excluded  for  a  considerable  time ;  2nd,  by  the  produc- 
tion of  spasm  of  the  glottis ;  3rd,  by  depressing  the  respiratory  centre 
in  the  medulla  and  stopping  the  reflex  act  of  inspiration. 

In  the  case  of  spasm  of  the  glottis  the  symptoms  may  come  on 
suddenly  and  be  very  marked — ineffectual  efforts  to  expand  the  chest,  . 
lividity  of  the  head  and  neck,  turgid  veins,  prominent  eyes,  dilated  pupils, 
and  convulsive  struggles.    But,  more  commonly,  increasing  lividity  and 
more  or  less  gradual  cessation  of  the  respiratory  movements,  with 
dilating  pupil,  are  the  signs  of  approaching  asphyxia ;  the  move- 
ments may  go  on  for  some  time  after  air  has  ceased  to  enter— whence  the  I 
necessity  for  carefully  listening  to  the  breath-sounds.     Death  during 
anaesthesia  may  occur  from  asphyxia  produced  by  closure  of  the  air- 
passages  by  some  foreign  body,  e.g.  a  tooth-plate,  a  piece  of  tumour, 
flesh,  &c,  detached  in  operations'  about  mouth  or  nose,  blood  entering  the- 
trachea,  or  a  clot  forming  gradually  over  the  glottis.    The  symptoms  of ' 
this  come  on  suddenly,  and  their  cause  in  operations  likely  to  be  com- 
plicated by  them  is  generally  at  once  suspected.    But  a  clot  may  fill  the 
pharynx  so  gradually  as  to  cause  death  without  any  symptoms  other 
than  that  of  cessation  of  breathing.    In  these  cases  the  pulse  continues  • 
after  cessation  of  respiration.    Post  mortem,  distension  of    the  right  • 
heart  would  be  found. 

Treatment. — In  all  cases  of  sudden  onset  the  mouth  must  be 
opened  widely  and  the  tongue  dragged  forcibly  forwards  first ;  and, 
especially  in  those  in  which  there  is  any  reason  to  think  that  a  foreign 
body  may  be  closing  the  glottis,  pass  a  finger  into  the  pharynx  and  en- 
deavour to  feel  and  remove  any  obstacle.  This  failing,  there  may  be 
time  to  let  the  head  hang  down  and  forcibly  to  compress  the  chest,  with 
the  idea  of  displacing  the  body  by  gravity  and  by  expiration.  But  few 
moments  can  be  given  to  experiments  of  this  kind ;  if  they  do  not  at  ■ 
once  afford  relief  the  larynx  or  trachea  must  be  opened. 

In  the  cases  of  gradual  onset,  having  seen  that  the  pharynx  is  clear 
of  mucus  or  blood  if  there  is  any  reason  to  suspect  its  presence,  draw 
the  patient  up  till  the  head  hangs  down  over  the  end  of  the  table  (or  drag 
the  shoulders  to  the  side  of  a  bedstead)  and  perform  Silvester's  artificial 
respiration.  As  adjuncts,  open  doors  and  windows,  and  dash  cold  water 
on  the  face,  neck,  and  upper  part  of  chest ;  hold  a  broken  nitrite  of  amyl 
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capsule  in  front  of  the  nose ;  and,  if  a  battery  be  at  hand,  pass  gentle 
currents  along  the  phrenic  from  one  pole  on  the  neck  to  the  other  at 
the  epigastrium. 

Death  from  cardiac  syncope  or  paralysis  of  the  heart.  In  this  the 
face  suddenly  becomes  deadly  pale,  the  pulse  is  missed  at  the  wrist,  the 
heart-impulse  cannot  be  felt  nor  its  sounds  heard,  breathing  continues 
slowly  and  gaspingly  for  half  a  minute  or  more,  and  then  all  is  over. 
This  is  the  way  in  which  chloroform  generally  kills  in  man — suddenly, 
with  little  or  no  warning.  The  anaesthetic  is  breathed  freely  till  the 
pulse  stops,  even  after  it ;  there  is  no  lividity,  no  struggling. 

It  has  been  suggested  that  in  some  cases  the  chloroform  was  impure, 
in  others  that  its  administration  was  hurried  and  careless,  which  is 
doubtless  true.  In  animals  it  is  found  that  when  the  vapour  is 
very  dilute  and  the  inhalation  prolonged  death  occurs  from  asphyxia ; 
when  more  concentrated,  both  respiration  and  cardiac  action  are 
markedly  depressed ;  and  if  still  stronger  the  heart  is  arrested  in  dia- 
stole (p.  855).  It  is  '  pushing  '  the  anaesthetic,  or  giving  a  strong  vapour 
rapidly,  which  is  to  be  avoided.  Inspiration  of  air  containing  more 
than  3|--4|  per  cent,  is  dangerous  ;  and  to  render  the  percentage  con- 
stant Lister's  drop  method  should  be  adopted. 

Treatment. — These  cases  are  very  hopeless  ;  indeed,  there  is  pro- 
bably no  chance  if  the  heart  has  really  stopped.  Artificial  respiration 
must  be  begun  immediately,  free  access  of  air  permitted,  and  nitrite  of 
amyl  inhaled ;  the  head  should  be  allowed  to  hang  down,  and  the  legs 
should  be  raised,  blood  to  the  brain  being  probably  the  best  cardiac 
stimulant.  Sponges  wrung  out  of  hot  water  should  be  applied  to  the 
praecardia.  Puncture  of  the  left  ventricle  with  needles,  or  the  passage  of 
an  electric  current  from  an  electrode  over  the  cardiac  area  to  a  needle 
in  the  heart-substance,  has  not  yet  saved  a  life. 

There  is  no  peculiar  post-mortem  appearance  to  be  found  in  the 
victims  of  chloroform ;  the  heart  is  diastolic  and  is  often  fatty,  but  by 
no  means  always.  If  it  be  fatty,  no  doubt  less  chloroform  will  be  re- 
quired to  stop  it  than  if  healthy :  but  much  chloroform  will  stop  the 
healthiest  heart.  Chloroform  should  always  be  given  as  if  it  were 
certain  that  the  heart  is  diseased.  In  some  cases  where  every  care  has 
been  taken  and  the  heart  is  found  healthy,  it  is  possible  that  the  patient 
was  the  victim  of  an  idiosyncrasy. 

Mixed  cases  occur  in  protracted  inhalations  in  which  the  breathing 
is  slow,  or  shallow,  quick  and  irregular,  the  pupil  dilating,  and  the  pulse 
feeble  or  intermittent.  Kemoval  of  chloroform,  plenty  of  fresh  air, 
stimulants  by  mouth,  rectum,  or  subcutaneously,  will  form  the  treat- 
ment. 

After-effects. — The  smell  and  taste  of  the  anaesthetic  and  eructa- 
tions flavoured  by  it  sometimes  persist  for  many  hours,  especially  after 
ether.  Headache,  nausea,  and  giddiness  not  uncommonly  remain  until 
the  patient  has  had  some  natural  sleep.  Hiccough  may  be  very  trouble- 
some and  is  generally  relieved  by  a  cup  of  strong  coffee  or  green  tea. 
Sometimes  vomiting  and  retching  continue  so  long  and  so  severely  that 
life  is  endangered.  Abstinence  from  food  beforehand  will  diminish,  but 
not  always  prevent,  the  vomiting,  which  is  probably  the  result  of  brain- 
disturbance.  The  less  the  patient  is  moved  about  after  the  operation 
the  better ;  the  eyes  should  be  kept  closed,  as  looking  about  brings  on 
giddiness.  If  natural  sleep  succeed  anaesthesia,  vomiting  is  less  likely 
to  occur.  The  treatment  of  vomiting  consists,  at  first,  in  giving  com- 
plete rest  to  the  stomach— stimulants,  if  required,  being  administered. 
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per  rectum,  or  subcutaneously ;  should  this  fail  after  3  or  4  hours'  trial, 
ice  may  be  sucked  and  small  pieces  swallowed ;  small  doses  of  iced  soda 
and  brandy  or  iced  champagne  may  be  given ;  or  a  small  cup  of  very 
strong  coffee  containing  pot.  brom.  grs.  xxx.  or  small  doses  of  dilute 
hydrocyanic  acid.  A  mustard  poultice  to  the  epigastrium  is  sometimes 
useful.  After  many  hours  of  vomiting,  all  the  above  fluids  being  re- 
turned, the  stomach  will  sometimes  retain  a  little  solid  food — chicken 
or  boiled  fish — and  trouble  will  be  at  an  end.  Meanwhile,  if  the  patient 
be  feeble,  nutrient  and  stimulant  enemata  must  be  given  regularly. 

In  old  emphysematous  subjects,  perhaps  at  the  time  bronchitic, 
severe  bronchitis  may  be  induced  and  occasionally  it  proves  fatal.  This 
is  generally  a  result  of  ether ;  but  exposure  to  cold  and  spray  are  not 
without  their  effect.  ' 

Uses. — To  prevent  pain  and  to  relax  or  prevent  muscular  contrac- 
tion. An  anaesthetic  should  be  given  whenever  the  pain  of  an  operation 
or  manipulation  is  likely  to  be  severe,  or  whenever  the  resistance, 
voluntary  or  involuntary,  of  the  patient  prevents  the  surgeon  from 
carrying  out  his  wishes  —especially  in  the  case  of  children.  It  is  invalu- 
able in  the  reduction  of  dislocations,  the  setting  of  fractures,  the  reduc- 
tion of  herniae,  the  passage  of  instruments  through  tight  strictures.  It 
lessens  the  shock  of  operations  ;  for  though  the  loss  of  blood  and  sec- 
tion of  nerves  produce  their  effect  upon  the  narcotised  subject,  the  force 
formerly  wasted  in  efforts  at  self-control  or  in  agonised  cries  and  strug- 
gles is  now  saved,  and  the  depressing  effect  of  simple  suffering  is  avoided. 
Occasionally  it  facilitates  the  detection  of  feigned  disease. 

Applicability. — Patients  constantly  ask  whether  they  are  fit  sub- 
jects for  an  anaesthetic,  and  the  answer  is  '  Certainly,  if  you  are  fit  for 
an  operation '  (Bailey).  Fat,  flabby,  pasty -looking  people,  over  35,  and 
with  weak  pulses  should  be  looked  upon  with  suspicion.  Drunkards 
and  intemperate  people  bear  chloroform  badly.  Epileptics  may  have 
fits  induced  by  the  inhalation ;  and  it  is  said  that,  in  epilepsy  and 
chronic  Bright's,  convulsions,  stertorous  breathing,  lividity,  and  coma 
may  be  brought  on.  Heart-disease  of  any  kind,  but  especially  degenera- 
tive, indicates  necessity  for  unusual  caution  and  the  employment  of 
ether :  e.g.,  when  faintings  or  angina  have  be^n  frequent,  with  dyspnoea, 
feeble  and  intermittent  pulse,  calcified  arteries  and  arcus  senilis.  In 
bad  bronchitis,  with  or  without  emphysema,  no  anaesthetic  may  be  safe, 
least  of  all  ether ;  and  great  caution  is  necessary  in  cases  of  extensive 
effusion  into  either  pleura  or  pericardium. 

It  is  very  desirable  to  avoid  vomiting  in  certain  operations,  e.g.  ex- 
traction of  the  lens — lest  straining  cause  escape  of  the  vitreous— and  ab- 
dominal sections.  It  is  probable  that  the  former  operation  will  now  be 
performed  under  local  anaesthesia  from  cocaine.  In  the  latter  but  a 
very  small  quantity  of  the  anaesthetic  is  required  after  the  abdomen  is 
opened.  Braine  speaks  of  patients  looking  about  and  answering  questions, 
unconscious  that  the  surgeon  was  breaking  down  adhesions  about  an 
ovarian  cyst. 

No  anaesthetic  should  ever  be  administered  by  any  one  to  himself. 
Mesmerism. 

'The  Introduction  of  Mesmerism  into  the  Hospitals  of  India  in 
1852,'  by  Dr.  Esdaile,  is  an  extremely  interesting  pamphlet,  detailing 
how  this  surgeon  by  means  of  certain  passes  induced  a  state  of  in- 
sensibility in  a  large  number  of  natives,  and  performed  upon  them  some 
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of  the  most  painful  operations  of  surgery.  Each  patient  as  he  came  in 
was  placed  under  the  care  of  one  of  the  native  hospital  officials,  who 
made  the  passes  over  him  several  times  a  day.  Sooner  or  later,  at  once 
or  after  some  days,  the  mesmeric  sleep  was  induced  in  all  cases,  and 
deepened  each  time  that  it  was  induced  ;  then  Esdaile  operated,  the 
patient  slept  for  several  hours  and  usually  woke  free  from  pain,  if  not, 
he  was  again  put  to  sleep.  There  was  no  vomiting,  and  the  patient 
could  be  waked  for  food  as  often  as  necessary.  The  way  in  which  this 
state  is  produced  is  quite  unknown  :  it  has  obvious  advantages  over 
ordinary  anaesthetics,  but  success  such  as  Esdaile's  in  inducing  the 
mesmeric  state  has  never  been  met  with  here,  and  a  person  susceptible  of 
it  is  literally  at  the  mercy  of  any  one  who  can  induce  it. 

Means  of  producing  Local  Anesthesia. 

An  agent  which  would  produce  perfect  insensibility  of  a  part,  whilst 
leaving  the  brain  in  possession  of  its  faculties,  would  obviously  be  most 
valuable.  Sir  J.  Simpson's  experiments  showed  that  reputed  anodynes, 
such  as  opium,  belladonna,  Indian  hemp,  and  aconite,  when  applied  to 
unbroken  skin  produce  so  slight  an  effect  that  no  cutting  operation 
could  be  painlessly  done.  Both  the  above  and  the  vapour  of  chloroform 
act  more  powerfully  when  applied  to  ulcers,  often  allaying  the  pain  these 
cause. 

Our  means  of  producing  local  anaesthesia  are  two.  Cold  and  hydro- 
chlorate  of  cocaine— and  the  cold  is  produced  by  ice  and  salt  or  by 
evaporation  of  ether. 

Ice  and  salt. — Pound  sufficient  ice  quite  fine,  and  rapidly  mix 
with  it  in  a  non-conducting  vessel  (wood,  gutta-percha)  half  its  weight 
of  finely  pounded  salt ;  stir  quickly  and  well  with  a  stick.  Eemove  any 
lumps  and  put  the  mixture  in  a  thin  gauze  net  and  lay  this  upon  the 
part  held  horizontally.  Eaise  it  and  examine  the  skin  every  3  or  4 
minutes.  Pallor  and  numbness  are  immediate,  rapidly  increasing  till 
the  skin  is  shrunk,  and  of  a  peculiar  tallowy,  corpse-like  paleness,  per- 
fectly insensitive  and  hard.  A  bladder  of  iced  water  should  be  laid  over 
the  part  to  render  its  thawing  slow.  If  the  mixture  be  too  long  applied 
or  heat  be  incautiously  used  afterwards,  and  particularly  if  the  patient 
be  old  and  feeble,  ulceration  or  sloughing  may  result.  But  the  judicious; 
use  of  cold  is  followed  by  no  ill  consequence  whatever. 

Simple  pounded  ice  in  india-rubber  bags  or  iced  water  and  through 
Leiter's  tubes  is  used  to  control  inflammations,  and  soi.  letimes  to  assuage 
pain. 

Ether  spray. — Bichardson's  ether  spray  affords  the  readiest  and 
quickest  means  of  freezing  the  skin.  The  spray  used  is  exactly  similar 
to  the  carbolic  hand-spray,  being  worked  by  a  Higginson's  ball-syringe 
which  keeps  an  elastic  india-rubber  reservoir  tightly  distended  with  air  ; 
this  maintains  a  constant  flow  of  air  through  the  upper  tube  of  the 
nozzle,  which,  passing  out  over  the  point  of  the  lower  tube,  sucks  the 
air  out  of  this  and  volatilises  the  ether  which  rises  from  the  bottle  to 
replace  the  air. 

The  sp.  gr.  of  the  ether  employed  should  not  be  more  than  0*723 ; 
when  poured  into  the  palm,  warmed  by  breathing  through  the  half- 
closed  fist,  it  should  boil  briskly  (96°  F.).  The  jet  should  be  held 
about  1|  inch  from  the  surface  and  the  spray  kept  constant  :  the 
syringe  may  be  worked  by  the  foot.  In  2  or  3  minutes  a  white  frost 
appears  on  the  surface,  which  becomes  rapidly  blanched,  hard,  and 
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insensitive.  In  long  incisions  the  spray  must  precede  the  knife — a  slow 
process  and  often  ineffective ;  the  knife  gets  coated  with  ice'  and  the 
surgeon's  fingers  suffer ;  and,  further,  ether  causes  much  smarting  of  a 
raw  surface.  In  plastic  operations  there  is  risk  of  sloughing  of  the 
flaps.  It  can  scarcely  freeze  the  deeper  parts  ;  so  that  neither  it  nor 
ice  and  salt  answer  for  operations  other  than  the  shortest  and  simplest — 
such  as  circumcision,  removal  of  piles,  warts,  wens  and  small  tumours, 
opening  abscesses,  and  the  application  of  setons  or  the  cautery ;  but  the 
Caesarean  section  has  been  done  after  freezing  with  ether. 

Frequently  so  much  painful  tingling  of  the  part  is  experienced 
during  thawing  that  it  is  obviously  worse  than  the  smart  of  the  incision. 

Hydrochlorate  of  cocaine  was  introduced  a  short  time  back  by 
Roller,  as  a  local  anaesthetic.  Solutions,  of  strength  varying  from  4-20 
per  cent.,  are  prepared  with  boracic  lotion  or  with  sublimate  lotion  (1  in 
5,000),  for  without  some  antiseptic  a  fungus  grows  and  destroys  the  drug. 
For  most  purposes  a  4  per  cent,  solution  answers.  It  is  dropped  or 
painted  every  3  or  4  minutes  on  to  any  mucous  or  raw  surface,  or  injected 
into  any  cavity  or  channel  which  such  surfaces  line.  Diminution  of 
sensitiveness  is  manifest  in  about  3  minutes,  and  becomes  absolute  in 
10-20,  so  that  all  superficial  operations  can  be  performed  painlessly ;  in 
30  minutes,  sensation  has  generally  returned.  The  drug  in  watery 
solution  does  not  penetrate  the  skin,  but  Murrell  has  relieved  neuralgia 
by  painting  the  skin  of  the  affected  part  with  a  20  per  cent,  solution  in 
oil  of  cloves ;  the  opening  of  abscesses,  removal  of  cysts  and  small 
tumours,  even  the  evulsion  of  toe-nails,  may,  however,  be  painlessly  per- 
formed by  injecting  the  solution  beneath  the  skin,  though  this  method  is 
not  so  certain  as  that  by  painting.  It  is  obvious  that  the  anesthetic  is 
most  valuable  in  the  surgery  of  the  eye,  ear,  nose,  larynx,  trachea,  urethra, 
rectum,  and  vagina. 

With  regard  to  its  general  effects,  cocaine  acts  like  caffein,  bright- 
ening the  intellect,  lessening  fatigue,  and  quickening  the  pulse  ;  in  larger 
doses,  it  causes  delirium,  giddiness,  and  unsteady  gait,  and  ultimately 
death  results  from  paralysis  of  respiration.  The  drug  dilates  the  pupil 
and  antagonises  morphia. 


CHAPTER  L. 

ARTIFICIAL  RESPIRATION. 

The  practice  of  artificial  respiration  sprang  probably  out  of  the  expe- 
riments of  the  illustrious  Vesalius,  who  injected  air  into  the  lungs  of 
animals  while  the  still  beating  heart  was  exposed  to  sight,  and  thereupon 
saw  the  venous  blood  of  the  right  side  of  the  heart  pass  over  as  red 
blood  to  the  left  side,  as  the  result  of  the  aeration.  The  same  experi- 
ment was  afterwards  performed  before  the  Royal  Society  by  Hooke,  in 
the  seventeenth  century  ;  and  the  wonder  with  which  it  was  received  by 
the  learned  of  that  day  shows  that  the  original  research  of  Vesalius  had 
either  been  lost  or  forgotten.  Since  then  the  experiment  has  never 
failed  to  excite  interest ;  and  for  a  hundred  years  surgeons  have  been 
inventing  instruments  and  plans  by  which  artificial  aeration  of  the 
blood  can  be  rendered  perfect  for  the  restoration  of  life  after  accidents 
which,  but  for  the  intervention  of  art,  would  be  fatal. 

Artificial  respiration  is  demanded  in  every  form  of  sudden  death  in 
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which  respiration  is  entirely  suspended,  and  may  be  carried  out  in  con- 
junction with  proper  means  of  restoration.  In  cases  of  shock  from 
blows  or  falls,  lightning  stroke,  sunstroke,  or  even  syncope,  artificial 
respiration  may  be  of  extreme  value,  but  it  is  most  commonly  required 
in  4  asphyxia '  from  drowning,  hanging,  or  strangling,  foreign  substances 
in  the  air -passages,  inhalation  of  chloroform  and  other  narcotic  or 
poisonous  vapours,  after  tracheotomy  for  closure  of  the  glottis  or  larynx, 
and  obstruction  of  the  windpipe.  The  practice  is  important  also  in  the 
treatment  of  the  apnoea  of  new-born  children. 

Many  methods  have  been  suggested,  but  two  are  very  decidedly 
superior  to  the  rest  and  will  alone  be  described. 

1.  Chest  pressure.—  Prof .  Howard,  of  New  York,  has  invented  a 
method,  which  is  adopted  by  the  Board  of  Health  of  that  city,  and  is 
systematically  taught  to  medical  men,  and  to  policemen  and  persons 
engaged  by  the  waterside.  The  patient  is  laid  upon  his  back,  with  a 
roll  of  clothing  beneath  the  loins,  so  as  to  make  the  short  ribs  bulge 
prominently  forward,  and  raise  them  a  little  higher  than  the  level  of  the 
mouth.  The  arms  are  then  stretched  forcibly  back  over  the  head, 
crossed,  and  held  in  this  position  by  an  assistant,  who  also  holds  the  tip 
of  the  tongue  out  of  one  corner  of  the  mouth,  grasping  it  with  a  dry 
handkerchief.  The  operator  then  kneels  astride  the  patient's  hips,  and 
with  his  thumbs  resting  on  the  epigastrium  of  the  patient,  spreads  out 
his  fingers  so  as  to  grasp  the  waist  about  the  short  ribs.  He  next  throws 
all  his  weight  steadily  forward  upon  his  hands,  while,  at  the  same  time, 
he  squeezes  the  ribs  deeply,  '  as  if  he  wished  to  force  everything  in  the 
chest  upwards  out  of  the  mouth.'  This  pressure  is  continued  while 
•one,  two,  three  can  be  slowly  counted,  when  it  is  suddenly  removed  with 
final  push,  which  springs  the  body  of  the  operator  back  to  his  first 
kneeling  position.  After  an  interval  during  which  one,  two  can  be 
slowly  counted,  the  pressure  is  repeated ;  and  the  process  continued  as 
long  as  necessary. 

2.  Silvester's  method. — This  has  been  adopted  by  the  Boyal  Humane 
Society.  The  patient  is  placed  on  his  back  on  a  flat  surface,  inclined  a 
little  from  the  feet  upwards,  the  shoulders  being  supported  on  a  small 
firm  cushion,  or  bundle  of  clothss,  and  the  head  allowed  to  hang 
back.  The  arms  are  then  grasped  above  the  elbows,  and  are  drawn 
strongly  and  steadily  upwards  until  they  meet  above  the  head,  and  so  air 
is  drawn  into  the  lungs.  The  arms  are  kept  in  this  position  while  the 
operator  can  deliberately  count  one,  two,  when  they  are  turned  down, 
and  brought  gently  to  the  sides,  against  which,  for  twc  seconds,  they  are 
firmly  pressed.  The  process  is  repeated  fifteen  times  in  a  minute,  until 
there  is  a  spontaneous  effort  to  respire,  or  until  all  hope  has  vanished. 
It  should  not  be  hastily  given  up  in  cases  of  apparent  death. 

The  latter  plan  can  be  carried  out  by  one  person,  but  it  is  more 
fatiguing  than  Howard's.  In  either  case  the  mouth  and  fauces  must  be 
cleared  from  obstruction  before  the  movements  are  begun — after  immer- 
sion, by  turning  the  patient  face  downwards  on  the  cushion  for  a  few 
seconds.  When  natural  respiration  returns,  artificial  may  be  cautiously 
abandoned. 
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CHAPTEE  LI. 
SLINGS  AND  BANDAGES. 

Slings. — The  importance  of  a  proper  application  of  these  supports 
to  the  extremities  is  often  overlooked. 

For  the  upper  limb  the  triangular  bandage,  made  by  tearing  diago- 
nally a  piece  of  stout  calico  1  to  1|  yard  square,  should  be  used ;  it  may 
be  covered  with  black  silk.  When  the  fore-arm  is  broken  it  should  be 
supported  all  along  (Fig.  82).  Suppose  the  right  arm  is  to  be  slung : 
place  the  bandage  on  the  patient's  chest  with  one  end  of  the  base  line 
on  the  left  shoulder  and  the  apex  of  the  triangle  beneath  the  right 
elbow ;  flex  the  right  fore-arm  to  90°,  or  a  little  more,  laying  it  on  the 
bandage  ;  raise  the  other  end  of  the  base  line,  carry  it  over  the  right 
shoulder,  and  tie  the  two  ends  on  the  left  side  of  the  neck ;  lastly,  adjust 
the  base,  so  as  to  take  the  hand  or  leave  it  free,  as  may  be  required, 
turn  the  apex  projecting  beyond  the  elbow  backwards  and  pin  it  tightly 
to  the  hinder  layer.  The  elbow  should  be  supported  thus  in  disease  of 
the  shoulder.  If  the  clavicle  is  injured,  the  pressure  upon  it  of  the 
anterior  layer  cannot  be  borne ;  this  must  then  be  passed  from  front  to 
back  through  the  right  axilla,  and  carried  across  the  back  to  the  left 
shoulder.  But,  if  the  humerus  is  broken,  only  the  wrist  must  be  sup- 
ported (Fig.  78)  that  the  weight  of  the  elbow  may  act  as  constant 
extension.  The  triangular  bandage  is  for  this  purpose  rolled  upon 
itself  3  or  4  times.  A  clove-hitch  (Fig.  112)  upon  a  bit  of  roller  bandage 
does  very  well  in  many  cases. 

The  foot  may  be  slung  by  a  long  broad  slip  of  calico  round  the  neck 
with  its  ends  sewn  on  each  side  of  a  slipper ;  the  patient  is  thus  enabled 
to  move  on  crutches  with  little  pain  or  danger  to  the  injured  part. 

Bandages  usually  consist  of  strips  of  linen,  calico,  flannel  or  stock- 
ing-webbing, 6  yards  long  and  one  to  three,  five,  or  more  inches  broad,  to 
allow  reversing  upon  parts  of  various  thickness.  They  are  rolled  up  for 
use,  and  hence  have  received  the  name  of  rollers.  Besides  the  simple 
roller,  there  are  many  compound  bandages,  as  the  T -bandage  and 
many -tailed  bandage.  The  triangular  bandage  or  handkerchief  folded 
across  is  capable  of  a  great  variety  of  uses. 

Kubber  or  elastic  webbing  bandages  are  used  for  special  purposes. 

Uses  of  bandages. — 1.  To  keep  on  dressings — linen,  or  stocking- 
web.  2.  To  keep  on  splints  and  restrain  motion — stout,  coarse,  un- 
bleached calico  (the  ordinary  '  roller '  and  most  generally  useful  ban- 
dage). 3.  To  make  pressure  upon  a  part  which  is  the  seat  of  varix, 
oedema,  inflammatory  thickening  or  effusion,  or  give  support  when  con- 
stricting pressure  is  made  higher  up — calico,  flannel,  rubber  or  elastic 
webbing.  4.  To  give  warmth  whilst  retaining  a  part  in  place,  e.g.,  the 
leg  on  a  Thomas'  splint — flannel. 

The  roller.— The  surgeon  should  hold  it  as  in  Fig.  290,  and  should 
pass  it  from  one  hand  to  the  other  as  he  encircles  the  limb  with  it.  He 
should  begin  at  the  extremity  of  the  limb,  applying  it  with  uniform 
pressure— never  tightening  — as  it  ascends.  He  should  unfold  very  little 
at  a  time,  make  each  fold  overlap  half  or  two-thirds  of  the  previous  one, 
and,  as  a  rule,  bring  the  roller  up  on  the  inner  side  of  the  limb  (Fig. 
290).   There  are  three  ways  of  applying  the  roller,  viz.,  the  simple  spiral, 
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used  when  the  limb  varies  little  in  thickness  ;  the  reversed  spiral,  chang- 
ing the  surface  of  the  roller  which  is  applied  to  the  skin  by  an  acute 
angle  or  reverse  (Fig.  293)  at  each  turn,  necessary  when  the  limb 
increases  rapidly  in  thickness  to  bring  back  the  bandage  which  tends  to 


Fig.  290.— Bandaging  the  ankle. 


run  up  too  fast ;  and  the  figure-of-S,  made  by  describing  this  figure 
round  the  limb  and  used  about  all  joints  (Figs.  290,  292,  and  296).  The 
last  may  be  applied  very  quickly  over  splints  also,  and  holds  them 
firmly  in  place  ;  but  when  applied  directly  to  a  limb,  it  exerts  pressure 
unequally — the  lower  edges  in  the  lower,  and  upper  in  the  upper,  turns 
being  tight,  whilst  the  opposite  looser  edges,  forming  thick  folds  be- 
neath succeeding  layers,  may  hurt ;  it  requires  more  material  than  the 
simple  or  reversed  spiral.  In  all  cases  care  should  be  taken  that  the 
lower  end  of  the  bandage  is  well  covered  and  tightly  held  by  succeeding 
turns,  that  the  lower  edges  of  the  turns  are  equidistant,  and  that 
reverses  and  points  of  crossing  in  figure-of-8  turns  are  in  line  along  the 
outer  side  of  the  limb.  To  make  a  reverse  requires  a  little  practice : 
the  difficulty  is  that  the  beginner  will  pull  the  bandage  into  place  as  in 
Fig.  293,  instead  of  unrolling  a  little,  allowing  it  to  lie  loose,  turning 
the  roller  over  and  thus  making  the  reverse,  passing  the  bandage  beneath 
the  limb  and  tightening  it  as  the  head  changes  hands  ;  a  finger  or  thumb 


Fig.  291. — Finger  bandage  and  mode  of  ending. 


fixes  the  upper  edge  of  the  bandage,  and  always  in  the  same  line  of  the 
limb,  as  the  reverse  is  made.  A  bandage,  of  width  proportioned  to  the 
thickness  of  the  limb,  must  be  chosen ;  if  it  be  too  wide  the  reverses  will 
extend  right  round  the  limb,  if  too  narrow  gaps  of  skin  will  show  between 
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them.  Where  sudden  hollows  occur,  as  above  and  below  the  heel,  a  pad 
of  wool  may  be  used  to  fill  them ;  and  wool  or  lint  should  be  used  to 
protect  points  at  all  likely  to  be  galled. 

Finger  bandage. — A  strip  of  linen,  f  -inch  wide,  wound  round  the 
ringer  a  few  times  with  the  requisite  tightness  (Fig.  291),  split  at  the 
end  into  two  tails  turned  in  opposite  ways  round  the  finger,  and  tied  in 
a  bow.  Whenever  firm  pressure  is  made  on  the  arm,  each  finger  must 
be  separately  bandaged,  to  prevent  swelling.  Then  start  round  the 
wrist,  run  up  the  back  of  the  hand  and  with  a  single  turn  to  the  tip  of 
the  little  finger ;  come  down  it  with  the  simple  spiral  and  finish  off  with 
a  fig.-8  turn  round  the  wrist  and  root  of  the  finger,  crossing  behind  the 
knuckle.    Then  go  to  the  ring  finger  and  so  on. 

For  the  hand  (Fig.  292). — A  2-inch  bandage  passed  in  a  figure-of- 
8  round  the  hand  and  wrist,  commencing  with  a  turn  round  the  wrist, 


\ 


Fig.  292.— Bandage  for  wrist  and  hand. 


next  passing  across  the  back  of  the  hand  and  round  the  metacarpus, 
excluding  the  thumb,  each  turn  getting  higher  up  and  overlapping  the 


Pig.  293.— Bandage  for  fore-arm  :  a  reverse  being  made  with  the  bandage 
drawn  tight  instead  of  being  held  slack. 

lower,  and  finishing  by  one  or  two  turns  round  the  wrist.  If  for  support, 
fill  the  palm  with  wool. 

For  the  fore-arm. — After  bandaging  the  fingers,  hand,  and  wrist, 
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as  just  described,  continue  up  the  fore-arm,  and  in  every  turn  fold 
'Or  reverse  the  bandage,  seeing  that  the  folds  lie  on  the  posterior  muscles 
and  without  creases  (Fig.  293). 

For  the  arm,  a  simple  spiral  suffices ;  and  the  shoulder  is  covered 
in  by  ascending  fig.-8  turns  which  pass  from  the  deltoid  across  the  back 
to  the  opposite  axilla,  back  across  the  front  of  the  chest,  round  the  arm 
outside  the  deltoid  and  from  behind  forwards  through  the  axilla  on  the 
injured  side.  Pad  both  axillae  and  the  subclavian  region  on  the  injured 
side  to  prevent  the  bandage  galling. 

For  the  foot  (Fig.  290). — Place  the  end  of  a  3-inch  bandage  on  the 
dorsum  of  the  foot  and  make  a  turn  round  the  ankle,  bringing  up  the 
roller  on  the  inner  side  ;  next  carry  it  round  the  instep  thus  completing 
a  fig.-8  turn.  By  these,  with  one  or  two  circular  turns  near  the  toes, 
the  foot  except  the  heel  may  be  covered.  This  is  the  mode  of  fixing  an 
ordinary  leg-bandage  below  (Fig.  294).  But  to  take  in  the  heel,  when 
uniform  support  is  required,  make  the  first  turn  round  the  ankle  and 
point  of  the  heel  and,  having  filled  the  hollows  of  the  sole  and  over  the 
tendo-Achillis  with  wool,  make  fig.-8  turns  of  which  the  loops  get  very 
gradually  more  on  to  the  leg  or  foot  respectively,  covering  in  the  foot 
and  ankle  as  above. 

For  the  leg  (Fig.  294). — The  bandage  being  fixed  round  the  foot, 
carry  it  up  the  leg,  with  reverses  above  the  commencement  of  the 
swell  of  the  calf,  that  the  folds  may  not  be  separated.    Each  turn 


Fig.  294.— Bandage  for  leg. 


should  overlap  the  preceding  for  two-thirds  of  its  breadth,  and  in  thin 
and  old  patients  much  pain  may  be  given  if  the  reverse  folds  lie  on  the 
thinly-covered  shin.  Just  below  the  knee  one  or  two  circular  turns 
should  be  made  to  finish. 

For  the  knee. — If  continued  up  from  the  leg,  ascending  figure-8 
turns  must  be  used,  ending  in  simple  turns  above  the  knee.  To  com- 
press the  knee  alone,  pad  the  popliteal  hollow,  begin  with  a  circular 
turn  round  the  patella,  and  then  make  figure-8  turns  with  gradually 
separating  loops  meeting  in  the  popliteal  fold.  Simply  to  keep  on 
dressings,  the  four-tailed  bandage  is  useful.  Split  a  piece  of  calico,  a 
yard  long  and  8  inches  wide,  up  the  middle  from  each  end  to  within  a 
iew  inches  of  the  centre.  Place  the  centre  on  the  patella,  cross  the  four 
tails  under  the  knee,  and  tie  them  two  above  and  two  below  (Fig.  295). 
A  handkerchief  will  also  do  very  well. 
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The  thigh  is  covered  by  a  reversed  spiral. 

For  the  groin. — The  bandage  may  be  continued  up  from  the  thigh 
or  may  be  limited  to  the  groin,  being  commonly  used  for  retaining 
dressings  and  keeping  up  herniae :  it  is  called  the  spica.    Lay  the  end 


Fig.  295.  -Four-tailed  bandage  for  the  knee. 


of  the  bandage  on  the  pubes  and  take  a  turn  round  the  thigh,  coming' 
up  on  the  inner  side  ;  complete  the  fig. -8  by  carrying  the  roller  round 
the  hips,  between  the  trochanters  and  iliac  crests,  and  bringing  it  back 
to  the  point  of  crossing  in  front  of  the  groin ;  succeeding  turns  overlap 

two-thirds  of  previous  ones. 
Finally,  if  necessary  to  cover  a 
dressing,  spiral  turns  may  be 
made  round  the  abdomen.  A 
double  spica  in  which  the  band- 
age is  carried  from  the  back  of 
either  thigh  to  the  front  of  the 
other,  crossing  behind  the  scro- 
tum so  as  to  press  a  dressing 
against  the  perinseum,  is  the 
bandage  after  herniotomy  and 
all  aseptic  operations  about  the 
genitals.  A  small  wooden  sup- 
port (Volkmann's)  beneath  the 
sacrum  is  invaluable  in  apply- 
ing this  bandage. 

For  the  axilla. — To  keep 
on  dressings  or  poultices,  &c.,. 
apply  a  handkerchief  as  in 
Fig.  297,  which  explains  itself- 
For  the  trunk  simple  and  reversed  spiral  turns  are  used,  the  several 
turns  being  run  together  along  several  lines  with  a  needle  and  thread 
and  kept  from  slipping  doivn  by  being  attached  to  strips  of  bandage 
used  like  braces  over  the  shoulders,  or  from  rising  by  strips  passing 
beneath  the  perinasum. 

For  the  head  and  neck. — To  a  man  who  knows  how  to  bandage 
each  case  here  suggests  the  method  to  be  employed ;  safety-pins  are  to 
be  liberally  employed.  There  are  many  methods  described.  The 
knotted  bandage  was  devised  to  compress  the  temporal  after  arterio- 
tomy.  A  li-inch  double-headed  roller  (i.e.  rolled  from  both  ends  to 
the  centre)  is  used.  A  graduated  compress  (p.  345)  is  placed  on  the 
wound,  the  bandage  is  laid  on  the  opposite  side  of  the  head  and  the 
rollers  brought  round,  as  low  as  possible  on  the  head,  to  the  compress 
where  they  change  hands,  are  carried  through  90°  each  (to  '  knot '  them) 


Fig.  29G. — Spica  for  the  groin. 
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and  drawn  tight  enough  to  check  any  bleeding ;  one  is  now  carried  over 
the  vertex,  the  other  under  the  jaw,  and  the  two  ends  are  pinned  to  the 
horizontal  turn  on  the  healthy  side.    More  turns  than  these  should  not 


Fig.  297.— Handkerchief  for  the  axilla  (Smith's  'Minor  Surgery  '). 


he  required.  When  no  compress  is  needed,  the  bandage  need  not  be 
knotted,  but  may  be  fixed  with  a  pin  or  stitch  where  its  direction 
changes  (Fig.  298). 

The  capelline  bandage  for 
retaining  dressings  is  a  triumph  of 
art,  rarely  used.  Two  l|-in.  6-yard 
rollers  are  fastened  together.  The 
surgeon  stands  behind  the  patient 
holding  a  roller  in  each  hand,  lays 
the  united  bandages  low  down  on 
the  root  of  the  nose,  and  carries  the 
rollers  just  above  the  ears  to  below 
the  occipital  protuberance  where 
they  change  hands,  are  drawn  tight, 
and  are  twisted  through  180°.  One 
roller  henceforth  travels  round  and 
round  the  head,  as  low  down  as  pos- 
sible ;  the  other  passes  to  and  fro 
from  the  occiput  to  the  nose,  rising- 
very  gradually  from  the  horizontal 
plane  to  the  sagittal  line  ;  each  layer 
overlaps  two-thirds  of  the  preceding, 
and  the  roller  goes  forwards  upon 
one  side,  returns  upon  the  other, 
being  held  down  at  back  and  front 
by  the  passage  over  it  of  the  en- 
circling roller.  The  two  ends  are 
pinned  to  the  mass  of  the  bandage 
behind.  If  the  horizontal  turns  are 
low  enough  and  tight  enough,  it  should  be  impossible  to  raise  the  cap 
from  the  head ;  it  may  be  cut  out  over  the  eyes,  if  they,  are  overlapped. 

The  shawl-cap — a  handkerchief  folded  in  the  form  of  a  triangle, 
one  angle  placed  behind,  and  the  two  ends  crossing  the  forehead  and 


-Eetaining  bandage  for  the 
head. 
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tied  over  the  occiput — much  used  by  navvies  and  others  labouring  in 
the  open  air — is  sometimes  useful. 

A  four-tailed  bandage  may  be  applied  to  the  frontal  region  (Fig. 
299),  and  also  to  the  occipital.  Fig.  298  shows  the  direction  of  the 
turns  of  the  most  useful  bandage  for  keeping  dressings  on  the  neck, 
e.g.  after  scraping  glands.  Take  a  turn  or  two,  as  tight  as  may  be,  round 
the  neck,  then  pass  from  the  occiput  low  down  round  the  head,  then 
round  the  neck  again,  then  from  beneath  the  jaw  round  the  vertex,  and, 
lastly,  round  the  neck  to  the  occiput  where  a  pin  is  inserted,  and  the 
bandage  cut  long  enough  to  pass  forwards  in  the  sagittal  line  over  the 
transverse  vertical  turn,  under  the  horizontal  head-turn  at  the  forehead 
and  back  to  the  transverse  vertical  turn.    The  horizontal  turn  is  drawn 


The  T-Dandage  for  the  perinaeum  is  made  by  sewing  together  in 
the  form  of  a  T  two  pieces  of  3-inch  bandage,  each  a  yard  long  ;  the  hori- 
zontal piece  fastens  round  the  waist ;  and  the  vertical,  split  up  half-way 
from  the  end  into  two  tails,  passes  from  behind  between  the  legs,  retain- 
ing dressings  or  maintaining  pressure  on  the  perinaeum,  the  ends  being 
carried  on  either  side  of  the  genitals  and  tied  to  the  waistband.  Instru- 
ment makers  have  a  more  elaborate  contrivance  (Fig.  300)  for  cases  in 
which  permanent  support  to  the  perinaeum  is  required ;  the  perineal 
straps  and  any  pad  should  be  of  rubber. 

The  best  suspensory  bandage  for  the  testicles  is  made  with 
two  handkerchiefs,  one  tied  round  the  waist  as  a  girdle,  and  the  other 
folded  in  a  triangle,  of  which  the  middle  of  the  straight  edge  is  placed 
under  the  scrotum  behind  the  testicles,  and  fixed  to  the  waistband  by  a 
tape  passing  on  either  side  of  the  anus,  whilst  the  two  ends  pass  through 
the  girdle  on  each  side,  and  tie  to  each  other  and  to  the  middle  angle 
brought  up  in  front  of  the  genitals. 

The  many-tailed  bandage  is  very  useful  to  keep  on  splints.. 


well  down  on  each  side  and 
pinned  to  the  vertical  turn ;  the- 
end  of  the  bandage  is  then  drawn 
tight,  so  as  to  raise  the  front  of 
the  horizontal  turn  from  the  root 
of  the  nose  and  eyes  and  make 
all  taut,  and  is  pinned  to  the 
vertical  turn. 


Fig.  299. — Four-tailed  bandage  for  the  head. 


Fig.  300. — Bandage  to  support  peri- 
liEcuni,  vulva,  or  anus. 
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fomentations,  or  dressings  when  it  is  important  not  to  move  a  part.  It 
is  made  by  sewing  to  a  long  strip  of  bandage,  other  strips  long  enough 
to  go  1|  times  round  the  part ;  each  of  these  strips  covers  two-thirds  of 


the  preceding,  and  is  put  on  obliquely  to  imitate  the  turns  of  a  roller. 
The  central  strip  is  laid  under  the  part,  the  cross-strip  last  attached 
being  below.    Fig.  301  shows  its  application. 


Venisection  at  the  bend  of  the  arm. — Either  the  median  basilic 
or  median  cephalic  vein  may  be  opened,  but  as  the  median  basilic  is 
usually  the  larger  it  is  as  a  rule  chosen,  though  requiring  more  care 
because  it  crosses  the  brachial  artery  (Fig.  302,  a  and  b),  separated  only 
by  the  strong  bicipital  fascia.  A  piece  of  broad  tape,  f  inch  wide  and 
1£  yard  long,  is  first  wound  round  the  arm  a  little  above  the  elbow, 
tightly  enough  to  check  return  of  blood  through  the  veins  but  not  to  stop 
the  pulse.  The  superficial  veins  now  swell  up.  The  operator  takes  the 
fore-arm  in  his  hand,  places  his  thumb  on  the  vein  a  little  below  the 
intended  puncture,  and  then  (using  the  right  hand  for  the  right  arm, 
and  vice  versa)  pushes  a  lancet  obliquely  into  the  vein,  and  makes  it  cut 
its  way  directly  out.  The  lancet  is  now  laid  down  and  a  graduated 
bowl  is  placed  in  position  to  receive  the  blood ;  then  the  thumb  is  re- 
moved. Intermittent  contractions  of  the  fore-arm  muscles,  as  in  grasp- 
ing a  pole,  cause  the  blood  to  run  more  freely.  When  sufficient  blood 
has  flowed  replace  the  thumb  on  the  vein  below  the  aperture,  untie  the 
fillet,  put  a  pad  of  lint  on  the  wound,  and  fasten  it  on  with  the  fillet, 
thus :  place  the  middle  of  the  tape  under  the  thumb  upon  the  pad,  pass 
it  round  the  elbow  in  the  form  of  a  figure-of-8  (Fig.  290),  cross  the  two 
ends  over  the  compress,  carry  them  obliquely  backwards  so  as  not  to 
compress  the  limb  circularly,  and  tie.  A  sling  should  be  worn  for  some 
clays.  Fat,  concealing  the  veins,  may  necessitate  a  small  incision  to 
find  one. 

The  jugular  vein  is  sometimes  opened  in  cases  of  apoplexy,  and  of 


Fig.  301— Many-tailed  bandage. 
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asphyxia  when  the  right  ventricle  seems  over-distended.  The  surgeon 
stands  above  the  patient  and  puts  his  left  forefinger  on  the  right  vein  a 
little  above  the  clavicle  and  his  thumb  a  little  higher  up,  and  opens  it 
between  them  with  a  lancet,  cutting  down  and  in  that  the  incision  may 
cross  the  fibres  of  the  platysma.  When  blood 
enough  has  flowed,  close  the  wound  with  a  pad 
and  strapping,  and  not  till  this  is  done  should 
the  thumb  be  removed.  In  performing  this 
operation,  care  must  be  taken  that  the  open- 
ing in  the  skin  and  platysma  is  directly  over, 
and  rather  larger  than  that  in  the  vein,  other- 
wise an  accumulation  of  blood  takes  place 
under  them,  causing  a  tumour  (thrombus), 
which  by  pressure  upon  the  vein  may  stop  the 
flow  of  blood. 

The  veins  in  the  leg,  especially  the  saphena 
at  the  inner  ankle,  and  those  of  the  scrotum, 
or  in  the  neighbourhood  of  the  eye  or  ear, 
are  sometimes  opened  in  the  same  manner. 

Abscess  in  the  areolar  tissue,  inflammation 
under  the  fascia,  erysipelas,  phlebitis,  spread- 
ing thrombosis,  neuralgia,  wound  of  the  bra- 
chial, varicose  aneurysm,  and  aneurysmal 
varix,  are  occasional  consequences  of  venisec- 
tion. 

iirteriotomy. — The  anterior  branch  of 
the  temporal  artery  should  be  opened  above 
the  outer  angle  of  the  eyebrow.    The  surgeon 
feels  for  and  steadies  it  with  two  fingers  and 
opens  it  between  them,  cutting  it,  as  in  venae- 
section,  obliquely  across  and  about  half  through. 
When  sufficient  blood  has  flowed,  cut  the  vessel 
completely  across,  that  its  ends  may  retract 
and  contract.    Then  apply  a  graduated  com- 
press with  a  1  knotted  '  bandage  (p.  298)  ;  and 
maintain  tight  pressure  for  a  week.    Any  sub- 
sequent bleeding  or  spurious  aneurysm  must 
be  treated  by  completely  dividing  the  artery,  if  not  done  already,  and  by 
pressure  ;  but  if  the  wound  be  much  inflamed  or  ulcerated,  so  as  not  to 
admit  of  pressure,  acupress  the  artery  above  and  below. 

Wet  cupping:. — The  patient  being  in  a  comfortable  position,  with 
towels  arranged  to  cover  his  clothes,  and  protected  from  cold,  that  the 
flow  of  blood  to  the  surface  may  not  be  checked,  and  the  operator  being 
provided  with  scarificator,  glasses,  torch,  spirits  of  wine,  lighted  candle, 
hot  water,  and  sponge,  conveniently  arranged  on  a  table  close  by — the 
first  thing  is  to  sponge  the  skin  well  with  hot  water,  to  make  it  vascular. 
Dry  it  with  a  warm  towel,  and  adapt  the  glasses  to  the  part.  Their 
number  must  depend  on  the  quantity  of  blood  to  be  taken — 3-5  oz.  each 
is  a  fair  average.  Dip  the  torch  in  the  spirit,  set  it  on  fire,  introduce  it 
for  half  a  second  into  a  glass,  clap  it  on  the  skin,  and  so  on  with  the 
other  glasses  in  succession.  When  the  skin  swells  up  into  the  glass, 
charge  the  scarificator,  and  take  it  between  the  right  forefinger  and 
thumb,  at  the  same  time  holding  the  lighted  torch  between  the  little  and 
ring  fingers  of  the  same  hand.  Then  detach  one  glass  by  insinuating 
the  nail  of  the  left  forefinger  under  its  edge — instantly  discharge  the 


PIG.  302.— a,  the  brachial 
artery  crossed  at  the  bend 
of  the  elbow ;  b,  the  me- 
dian-basilic vein,  the  bi- 
cipital fascia  intervening; 
c,  the  median-cephalic 
vein. 
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scarificator  on  the  swollen  skin,  introduce  the  torch  into  the  glass  and 
as  quickly  as  possible  reapply  it.  Eepeat  the  process  with  the  other 
glasses.  When  they  become  tolerably  full,  or  the  blood  begins  to  coagu- 
late in  them,  detach  them  in  succession  and  reapply  them  if  necessary. 
When  the  operation  is  finished,  dress  the  wounds. 


Pig.  303.— Binding  on  the  compress  after  bleeding. 


The  glasses  must  not  be  exhausted  too  much  or  the  pressure  of  their 
rims  will  cause  severe  pain,  and  prevent  the  blood  from  flowing,  and  the 
operation  will  be  followed  by  ecchymosis.  The  position  of  the  glasses 
must  be  slightly  varied  each  time  they  are  applied,  that  their  edges  may 
not  again  press  on  the  same  circle.  The  expediency  of  not  burning  the 
patient  need  only  be  hinted  at.  In  taking  off  the  glasses,  the  upper 
part  of  each  should  be  detached  first,  that  the  blood  may  not  run  down. 
The  length  of  the  scarificators  must  be  adjusted  to  the  thickness  of 
the  skin ;  for  if  the  incisions  are  too  deep,  the  fat  will  protrude  through 
them,  and  prevent  the  flow  of  blood. 

For  cupping  on  the  temples  smaller  glasses  and  scarificators  are 
employed.  A  branch  of  the  temporal  artery  is  often  wounded,  and  the 
flow  of  blood  may  be  expedited  by  slightly  lifting  the  lower  rim  of  the 
glass.  Pressure,  by  strapping  or  bandage,  should  be  kept  up  on  the 
wounds  for  some  days  afterwards. 

Wet  cupping  is  now  never  performed.    For  dry  cupping,  see  p.  35. 

Xieeching-. — See  p.  35. 

Transfusion  of  blood  should  be  performed  when  death  seems 
imminent,  in  spite  of  the  measures  given  at  p.  347,  from  hemorrhage 
during  labour,  from  wounds,  the  bursting  of  varicose  veins,  or  any 
other  source.  It  has  been  recommended  in  cholera,  in  which  the  fluid 
and  saline  constituents  of  the  blood  are  lost  by  the  bowel,  and  suggested 
as  a  means  of  prolonging  life  in  cases  of  slow  starvation.  If  it  is  to  be 
done,  it  should  not  be  too  long  postponed.  There  is  a  good  deal  of 
difficulty  in  using  blood  on  account  of  its  tendency  to  coagulate,  especi- 
ally when  no  apparatus  for  direct  transfusion  from  donor  to  recipient 
is  at  hand ;  but  Panum  of  Copenhagen  has  shown  that  defibrinated 
blood  answers  as  well,  so  it  is  now  usual  to  whip  the  blood  with  a  fork 
till  coagulation  ceases,  and  to  strain  it  through  warm,  wet,  fine  linen 
before  injection.  The  red  corpuscles,  for  respiratory  purposes,  appear  to 
be  most  required.    Fresh  milk,  saline  solutions  (chloride  of  sodium, 
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grs.  1. ;  chloride  of  potassium,  grs.  iij. ;  sulphate  and  carbonate  of  soda,., 
aa,  grs.  xxv. ;  phosphate  of  soda,  grs.  ij. ;  water  Oj. — Little),  or  plain 
water  at  100°  F.,  have  also  been  used.  Lastly,  it  has  been  sought  to- 
avoid  dangerous  embolism  by  injecting  the  blood  into  the  distal  part  of 
an  artery,  like  the  brachial. 

Many  instruments  have  been  invented,  but  it  usually  happens  that, 
none  is  at  hand  when  wanted ;  most  successful  cases  have  been  done 
with  a  common  syringe.  It  must  have  a  nozzle  that  will  enter  the  vein, 
and  should  be  purified  in  boiling  water  or  some  antiseptic  that  does  not 
coagulate  albumen.  The  first  thing  is  to  find  a  vein  in  the  patient's 
arm  or  leg,  through  a  1^-inch  cut  over  its  situation  to  pass  two  ligatures 
beneath  it  and  tie  the  lower  sufficiently  tightly  to  prevent  any  escape  of 
blood,  when  a  piece  of  the  vein  just  below  the  upper  thread  is  seized  with 
forceps  and  raised  as  a  flap  after  a  snip  with  scissors.  Next  the  donor  of  I 
the  blood  is  bled  in  the  ordinary  way,  in  another  room  if  possible,  lest 
he  grow  faint  from  his  surroundings  and  his  blood  cease  to  flow ;  8-12; 
oz.  may  be  drawn  into  a  clean  vessel  taken  out  of  water  at  105°  F.,  and 
replaced  in  it  whilst  the  blood  is  being  whipped.  When  free  from  fibrine,. 
the  blood  is  poured  into  the  syringe  whilst  the  nozzle  is  closed  with  a. 
finger,  the  piston  is  put  in,  the  syringe  turned  nozzle  upward  and  all  air 
expelled,  and  then  whilst  a  little  blood  is  escaping  the  point  is  passed 
upwards  into  the  patient's  vein— through  the  upper  ligature  which  is 
gently  drawn  round  it— and  the  blood  is  forced  slowly  in.  Three  or  four 
ounces  may  be  injected  twice  or  thrice  at  intervals  according  to  the-] 
effect  produced.  The  ligatures  may  then  be  removed,  the  wound  sewn  J 
up  and  dressed  as  after  venisection. 

Graily  Hewitt's  glass  syringe  is  graduated  and  has  a  movable  curved 
cannula  which  can  be  left  in  the  vein  whilst  the  barrel  is  being  refilled;; 
Whitehouse's  apparatus  (Fig.  304)  consists  of  a  funnel,  rubber  tube  (A),; 


Fig.  304. — Wliiteliouse  transfusion  apparatus. 


and  a  point  (B)  with  an  air-trap  on  it  for  insertion  into  the  vein.  The- 
blood  is  received  into  the  cup,  and  allowed  to  fill  the  flexible  tube  and 
air-trap  (which  is  emptied  of  air  by  being  turned  upside  down),  then  the 
nozzle  can  be  inserted  into  the  vein.  By  raising  the  cup  the  force  of 
the  stream  is  increased,  and  it  can  be  stopped  in  a  moment  by  the  finger 
and  thumb  of  the  operator.  Direct  transfusion  also  can  be  performed 
with  this  apparatus ;  but  Aveling's  tube,  with  a  silver  cannula  at  either 
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end  and  a  3-drachm  Higginson's  ball  syringe  in  the  middle,  or  even  a. 
plain  rubber  tube  with  two  cannulas,  is  preferable.  They  should  be 
filled  with  water  or  saline  solution  to  start.  Boussel's  apparatus  is  very 
ingenious  and  induces  coagulation  but  slowly  ;  but  it  is  rather  complex 
and  liable  to  get  out  of  order  when  laid  by. 

Acupuncture  is  performed  by  running  needles  two  or  three  inches 
long  right  into  the  painful  part.  It  is  very  efficacious  in  some  cases  of 
neuralgia,  especially  sciatica  and  lumbago ;  perhaps  it  allows  fluid  to 
escape  from  the  sheath  of  the  nerve.  Acupuncture  is  used  also  in 
anasarca,  when  the  skin  is  much  distended ;  and  in  hydrocele  and 
ganglion  it  permits  the  fluid  to  exude  into  the  cellular  tissue,  thence  to 
be  absorbed. 

Vaccination. — The  vaccine  should  be  taken  on  the  seventh  or 
eighth  day,  before  an  inflamed  areola  has  spread  around  the  vesicle  ;  and 
it  should  be  lymph,  clear  and  transparent,  not  purulent  nor  discoloured 
by  blood.  To  preserve  lymph  safely,  it  should  be  dried,  or  kept  in 
Husband's  capillary  sealed  tubes,  not  in  bottles.  The  tubes  are  filled  by 
capillary  attraction,  and  the  ends  sealed  by  holding  in  the  flame  of  a. 
spirit-lamp  or  candle.  Of  late  years  calf  lymph  has  been  largely  used. 
The  operator  with  a  lancet,  or  a  sharp-pointed  knife,  makes  a  number 
of  fine  crossing  scratches  through  the  cuticle  at  four  spots,  arranged  to 
form  a  diamond  over  the  insertion  of  the  left  deltoid.  Each  spot  should 
be  ^  inch  across.  Then  a  drop  of  clear  lymph  on  the  point  of  the 
knife  is  rubbed  on  each  spot,  so  that  the  abraded  skin  may  absorb  it. 
The  lymph  should,  when  possible,  be  applied  directly  from  one  child  to 
another,  and  not  be  carried  on  points  or  lancets.  But  if  the  lymph  for 
the  first  patient  is  on  points,  the  surgeon  should  hold  them  in  the  steam 
of  warm  water  so  as  to  liquefy  it,  and  then  wipe  one  on  each  abraded 
spot. 

Occasionally  vaccination  creates  a  good  deal  of  inflammation  and 
general  disturbance ;  even  in  adults  the  arm  may  be  oedematous  to 
below  the  elbow,  and  the  axillary  glands  swollen  and  painful,  the 
most  troublesome  itching  may  occur,  best  treated  by  carbolic  lotion  or 
I  cyanide  of  potassium  (5j.  ad  Oj.).    In  children,  the  inflammation  some- 
times ends  in  sloughing  and  formation  of  large  ulcers  at  the  sites  of  the 
;  vesicles,  and  axillary  or  even  subpectoral  abscess  may  follow.   It  is  more 
|  than  likely  that  these  unusual  complications,  like  erysipelas,  which  also 
may  occur,  are  due  to  inoculation  of  the  sores  with  some  septic  poison. 
Iodoform,  boracic  fomentations,  and  incisions  are  the  chief  remedies. 
Counter-irritation  undoubtedly  has  often  an  excellent  effect  in 
:!  relieving  the  pain  of  strumous  and  other  inflammations  of  joints  and 
bones,  of  pleuritic  stitch  and  of  many  obscure  conditions  ;  sometimes, 
too,  it  will  apparently  cause  the  absorption  of  inflammatory  effusion, 
!  though  here  it  is  often  disappointing.    Preparations  of  iodine  and  can- 
tharid.es  and  the  actual  cautery  are  the  chief  counter-irritants  now- 
adays ;  setons,  issues  and  moxse  have  little  more  than  an  historical 
interest,  having  been  laid  aside  on  account  of  their  barbarous  nature 
:  and  the  frequency  with  which  erysipelas  and  septic  poisoning  supervened. 

The  actual  cautery  is  a  very  efficient,  and  far  from  being  the 
most  painful,  manner  of  effecting  counter-irritation.    Cautery  irons  are 
iron  rods  set  in  wooden  handles,  and  bearing  heads,  which  may  be 
round,  olive-shaped,  disc-like  or  hatchet-shaped,  according  to  taste  and 
( requirements.    The  head,  heated  red-hot,  is  rubbed  on  the  skin  so  as 
|  to  make  two  or  three  blackened  lines  about  half  an  inch  wide,  and  an 
i  inch  asunder.    An  antiseptic  dressing  may  be  applied  till  the  eschars 
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separate ;  for  it  is  better  to  keep  the  sores  open  by  touching  them  occa- 
sionally with  the  cautery  than  by  irritating  dressing.  The  cautery  is 
very  useful  for  closing  fissures  and  fistulae. 

Paquelin's  cautery-knife  or  needle  is  by  far  the  handiest.  It 
consists  of  a  wooden  handle,  upon  which  a  hollow  point,  disc  or  blade 
of  platinum  is  fixed ;  this  is  heated  to  redness  in  a  spirit  lamp  and 
then  benzoline  vapour  is  blown  through  it  with  a  Higginson's  syringe, 
burns  and  thus  keeps  up  the  heat  of  the  point.  It  is  sometimes  used 
for  operations  upon  vascular  parts,  but  should  if  possible  be  avoided 
as  one  cannot  well  see  the  surfaces  cut  through,  and  the  eschar  left 
shortly  becomes  an  excellent  septic  dressing.  Marshall's  galvanic 
cautery  has  the  advantage  that  the  wire  can  be  passed  cold  along  a 
sinus  and  then  heated. 

Setons  are  introduced  by  pinching  up  a  fold  of  skin,  and  pushing  a 
broad,  flat,  double-edged,  and  large-eyed  needle  through  it,  armed  with 
a  skein  of  silk  or  cotton.  As  soon  as  one  or  two  inches  of  the  thread 
are  brought  through  the  needle  is  cut  off.  A  fresh  portion  of  the 
thread  is  pulled  through  the  wound  every  day,  to  keep  up  constant  irri- 
tation and  discharge.  If  the  discharge  is  insufficient,  the  thread  may 
be  covered  with  blistering  salve  before  it  is  drawn  under  the  skin. 
Instead  of  threads,  a  small  drainage-tube  or  fiat  india-rubber  band  may 
be  used. 

Issues  may  be  made  by  caustics,  incision,  or  the  actual  cautery. 
1.  A  small  bit  of  skin  is  rubbed  with  potassa  fusa,  or  with  a  paste 
of  equal  parts  of  potash  and  soft  soap,  till  a  black  slough  forms. 
An  attempt  to  protect  the  parts  immediately  around  with  layers  of 
sticking-plaster  is  made,  a  poultice  applied  till  the  slough  separates 
and  then  the  sore  is  kept  from  healing,  either  by  binding  peas  firmly 
on  its  surface,  or  by  touching  it  occasionally  with  the  caustic.  2.  The. 
skin  is  pinched  up,  slit  open  and  peas  introduced.  Issues  are  never 
made  over  projecting  points  of  bone,  nor  over  the  bellies  of  muscles, 
where  they  would  be  subject  to  friction  and  might  be  troublesome.  For 
diseased  vertebrae,  issues  should  be  made  between  the  spinous  and 
transverse  processes ;  for  diseased  hip,  behind  the  great  trochanter ; 
for  diseased  knee,  just  below  the  inner  tuberosity  of  the  tibia.  Issues, 
if  indolent  or  irritable,  should  be  healed ;  they  are  of  use  only  when  the 
actions  carried  on  in  them  are  vigorous  and  healthy. 

The  moxa  is  a  method  of  counter-irritation  long  practised  in  the 
East,  and  occasionally  employed  in  Europe,  for  the  relief  of  chronic 
nervous  and  rheumatic  pains,  and  for  chronic  diseases  of  the  joints. 
One  or  more  small  cones,  formed  of  the  fine  fibres  of  the  Artemisia 
chinensis,  or  of  some  other  porous  vegetable  substance — such  as  German 
tinder,  or  linen  impregnated  with  nitre,  are  placed  on  the  skin  over  the 
affected  part,  set  on  fire,  and  allowed  to  burn  away  so  as  to  form  a 
superficial  eschar.  The  surrounding  skin  must  be  protected  by  a  piece 
of  wet  rag,  with  a  hole  in  it  for  the  moxa. 

Electricity  and  galvanism  have  many  uses  in  surgery.  We  have 
already  (p.  401)  noted  their  uses  in  diagnosis,  as  demonstrating  the 
presence  or  absence  of  the  reaction  of  degeneration,  &c,  and  their  use 
in  the  treatment  of  feeble  or  paralysed  parts.  Electrolysis  is  employed 
in  the  treatment  of  aneurysm,  of  nasvi,  of  hydatid  cysts,  of  superfluous 
hair  on  the  face,  &c.  The  galvanic  cautery  was  formerly  much  used 
in  operations  on  the  tongue,  penis,  and  other  vascular  parts ;  but  secon- 
dary haemorrhage  and  sepsis  were  frequent.  For  details  concerning  the 
batteries  we  must  refer  to  books  on  the  subject. 
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CHAPTEK  LXII. 

OPERATIONS  FOR  THE  LIGATURE  OF  ARTERIES. 

General  Points. 

For  wound  an  artery  may  have  to  be  tied  at  any  point  of  its  course. 
In  these  cases  the  wound  forms  the  guide  to  the  injured  vessel ;  but  it 
is  obvious  that  an  accurate  knowledge  of  anatomy  is  necessary  to  enable 
the  surgeon  so  to  plan  his  operation  that  the  artery  may  be  reached 
with  the  least  possible  injury  to  surrounding  parts. 

In  other  cases  arteries  are  tied  at  '  seats  of  election,'  i.e.  at  spots 
chosen  because  of  the  comparative  ease  and  certainty  with  which  the 
vessels  may  be  tied  at  them,  and  because  of  the  suitability,  to  the 
majority  of  cases  requiring  them,  of  the  operations  at  these  spots. 
Only  these  operations  admit  of  systematic  description. 

Before  commencing  an  operation  of  this  kind,  it  is  always  right  to 
examine  the  part  carefully  by  eye  and  touch  to  acquaint  oneself  with 
the  superficial  vessels,  normal  or  abnormal,  lymphatic  glands,  &c. 

All  such  operations  may  be  divided  into  four  parts  :  1.  Laying  bare  the 
vessel.  2.  Opening  its  sheath.  3.  Passing  the  needle.  4.  Tying  the 
ligature.    A  few  words  may  be  said  about  each  stage. 

1.  Iiaying-  bare  the  vessel. — The  first  point  is  to  find  the  line  of 
the  artery.  This  cannot  be  determined  too  carefully,  the  ordinary  anato- 
mical points  being  used,  and  the  pulsation  of  the  artery  felt  wherever 
possible.  In  some  cases,  at  all  events,  it  is  well  to  mark  the  line  with 
an  aniline  pencil.  An  incision  is  then  made,  either  in  this  line  or  more 
or  less  obliquely  to  it,  so  that  the  centre  of  the  cut  shall  correspond  to 
the  artery  at  the  point  at  which  it  is  to  be  tied.  Excluding  those 
vessels,  as  the  radial  above  the  wrist,  which  are  subcutaneous,  arteries 
are  found  by  means  of  certain  anatomical  relations— muscles,  nerves, 
or  bones — more  or  less  easily  seen  or  felt.  These  '  rallying  points  ' 
divide  the  operation  into  so  many  stages ;  each  point  should  be  made 
quite  clear  in  its  proper  order,  and  no  attempt  should  be  made  to  reach 
the  vessel  until  this  has  been  done.  Thus  in  the  ordinary  operation 
for  ligature  of  the  carotid,  the  first  rallying  point  is  the  edge  of  the 
sterno-mastoid,  which  should  be  made  plain  along  the  whole  length  of 
the  wound ;  the  second  point  is  the  anterior  belly  of  the  omo-hyoid,  the 
upper  border  of  which  must  be  cleaned  from  before  backwards.  This  of 
necessity  leads  to  the  artery  ;  whereas  an  attempt  to  reach  the  vessel 
without  attention  to  these  guides  might  fail  utterly. 

The  incision  in  the  skin  should  give  plenty  of  room  and  be  lightly 
made  when  the  vessel  is  subcutaneous.  It  is  always  made  from  the 
surgeon's  left  to  right,  and  he  should  stand  so  that  this  may  most 
easily  be  done ;  his  left  hand  gently  stretches  and  steadies  the  skin  over 
the  deep  parts  as  the  cut  is  made.  The  length  of  the  incision  varies 
with  the  depth  of  the  vessel  to  be  tied ;  and  ordinary  incisions  must  be 
lengthened  in  fat  subjects.  The  deeper  incisions  must  be  of  equal 
length  with  the  superficial,  and  the  bottom  of  the  wound  should  be  kept 
in  one  plane — not  deeper  at  one  spot  than  at  others.  Each  anatomical 
structure  should  be  recognised  as  it  is  exposed.  According  to  the  im- 
portance of  their  deep  relations,  parts  may  be  boldly  divided,  carefully 
painted  through  by  successive  strokes  of  the  knife,  slit  up  upon  a  care- 
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fully  introduced  director,  or  picked  up  in  forceps  and  divided,  bit  by  bit, 
along  any  desired  line,  the  knife  being  held  on  the  flat.  Sometimes  after 
the  incision  of  a  fascia,  or  of  an  intermuscular  space,  the  easiest  and 
best  way  of  proceeding  is  to  introduce  two  fingers  and  tear  it  open  to 
the  full  length  of  the  wound.  After  division  of  the  deep  fascia  the 
wound  should  be  held  open  by  retractors  placed  by  the  surgeon  himself. 
Every  bleeding  vessel  should  be  secured  at  once ;  it  is  most  important 
that  the  wound  should  be  dry  and  the  view  clear.  Some  render  the 
limb  bloodless  before  operating.  A  sharp  look-out  should  be  constantly 
kept,  both  by  the  eye  and  by  the  left  forefinger,  for  the  rallying  points, 
for  vessels  or  nerves  in  the  way  of  the  knife,  &c. 

2.  Opening1  the  sheath. — With  the  exception  of  the  intra-cranial, 
all  arteries  are  surrounded  by  sheaths  of  connective  tissue,  to  which 
they  are  loosely  attached  by  filaments  from  their  external  coats.  It  is 
within  this  sheath  that  a  divided  vessel  retracts.  The  vasa  vasorum 
ramify  in  the  sheath  before  penetrating  the  artery  proper.  If,  therefore, 
the  sheath  be  widely  separated  from  an  artery,  its  wall  must  slough. 
On  the  other  hand,  a  needle  introduced  into  the  loose  tissue  between  the 
sheath  and  the  external  coat  finds  its  way  round  the  vessel  with  much 
greater  certainty  and  ease  than  in  any  other  path ;  wounds  of  veins  and 
inclusion  of  nerves  are  thus  avoided ;  and  a  ligature  tied  immediately 
upon  the  artery  divides  the  internal  and  middle  coats  more  surely  than 
one  tied  outside  the  sheath.  Another  point  of  much  importance  is  that 
the  amount  of  tissue  killed  by  the  grasp  of  the  ligature  increases  with 
its  distance  from  the  vessel ;  should  the  wound  become  septic,  this 
slough  forms  a  septic  dressing  to  the  end  of  the  artery,  likely  to  lead  to 
infection  and  softening  of  the  clot  and  secondary  haemorrhage  (p.  350). 
The  rule  is,  therefore,  to  make  a  small  opening  in  the  sheath  and  care- 
fully to  clean  the  external  coat  in  a  narrow  ring  round  which  the  needle, 
is  to  pass.  The  arterial  sheath  is  usually  continuous  with  that  of  its 
vein  and  veins  ;  and  sometimes  an  important  nerve  lies  in  the  same 
mass  of  areolar  tissue.  It  is  therefore  of  much  importance  to  open  the 
arterial  compartment.  How  can  this  be  recognised?  1.  By  anato- 
mical knowledge.  2.  By  pulsation  of  the  artery  :  but  this  may  not 
be  at  all  marked,  or  may  be  communicated  to  a  nerve,  or  a  vein  may 
pulsate.  3.  By  touch :  an  artery  compressed  against  anything  firm 
forms  a  flat  band  with  edges  which  feel  decidedly  thicker  than  the 
central  part :  a  vein  can  scarcely  be  felt  at  all ;  a  nerve  is  round,  solid, 
and  does  not  flatten  out.  4.  By  sight :  an  artery,  if  not  blood-stained, 
is  pinkish,  a  vein  dark  blue-red,  a  nerve  white.  An  artery  if  com- 
pressed empties  beyond  the  finger,  a  vein  fills.  By  these  means  one 
must  decide  exactly  where  the  artery  lies,  and  then  proceed  to  open  the 
sheath  over  it.  To  do  this  pick  up  a  bit  of  the  areolar  sheath  along 
the  length  of  the  vessel  and  notch  it  with  a  scalpel  held  on  the  flat,  its 
edge  being  turned  towards  the  forceps-points  ;  repeat  this  until  a  dense, 
bluish-white  structure  is  reached  from  which  nothing  more  can  be 
picked  up.  This  is  the  external  coat  of  the  artery.  Now  take  in  the 
forceps  the  edge  on  one  side  of  the  aperture  in  the  sheath,  raise  it  from 
the  artery,  and  separate  it  from  the  vessel  as  far  round  as  possible  with 
the  scalpel  (held  with  its  back  towards  the  artery),  a  director,  or  the  un- 
armed needle.  Bepeat  the  process  on  the  opposite  side,  until  the  clear 
ring  round  the  vessel  is  complete.  The  separation  of  the  sheath  should 
not  exceed  |  inch  in  the  longitudinal  direction. 

3.  Passing-  the  needle. — In  most  cases  this  is  best  passed  un- 
armed, for  a  thick  thread  increases  the  difficulty.    It  is  a  rule  to  intro- 
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duce  the  needle  from  that  side  upon  which  the  structure  most  to  be 
avoided  lies :  thus  if  the  vein  lie  upon  one  side  of  the  artery,  the  needle 
should  be  passed  from  that  side,  or  if  the  vein  lie  behind  and  a  nerve 
upon  one  side,  the  needle  should  be  passed  from  the  side  of  the  nerve. 
But  if  there  be  sufficient  reason  this  rule  may  be  departed  from. 

That  spot  should  be  chosen  for  the  application  of  the  ligature  which 
is  farthest  removed  from  a  branch.  If  the  branches  arise  so  close 
together  that  the  thread  must  be  near  one,  apply  it  near  the  distal  and 
tie  this  also,  because  the  clot  in  the  distal  end  is  always  the  feebler. 
To  pass  the  needle,  seize  the  edge  of  the  hole  in  the  sheath  with  the 
forceps,  and  pass  the  needle  as  far  as  possible  round  the  artery  ;  then 
seize  the  opposite  edge  of  the  sheath  and  draw  it  away  from  the  artery, 
so  as  to  flatten  out  the  track  along  which  the  needle  has  to  pass.  A 
slight  side-to-side  movement  of  the  point  of  the  needle  is  all  that  can 
be  permitted  in  addition  to  steady,  gentle,  onward  pressure ;  the  handle 
must  not  be  too  early  depressed  or  the  artery  may  be  transfixed. 

When  the  needle  has  been  passed  the  vessel  should  be  compressed 
with  a  finger  upon  it,  whilst  an  assistant  ascertains  by  cessation  of 
pulsation  beyond  that  the  trunk  has  really  been  secured.  At  the  same 
time  the  surgeon  must  see  that  nothing  but  the  artery  has  been  taken 
up.  This  having  been  settled,  the  needle  is  threaded  and  withdrawn, 
and  the  ligature  tied. 

4.  Tying-  the  ligature. — A  reef-knot  must  always  be  used.  The 
ligature  must  be  applied  strongly  enough  to  divide  the  inner  and  middle 
coats,  but  not  so  tightly  as  to  divide  the  external.  The  vessel  must  not 
be  dragged  from  its  bed,  and  all  the  precautions  for  tying  a  vessel  in  a 
deep  hollow  must  be  observed. 

One  point  remains  for  consideration  before  passing  on  to  special 
ligatures.  Secondary  hemorrhage  has  been  found  to  be  more  common 
after  ligature  of  arteries  in  their  continuity  than  on  the  face  of  a  wound, 
other  conditions  being  apparently  identical.  This  is  regarded  by  many 
as  due  to  the  elastic  tension  constantly  acting  on  the  injured  part  of  the 
artery  in  the  former  case,  and  it  has  been  proposed  always  to  divide  the 
vessel  between  double  ligatures.  This  has  not  yet  been  done  in  a  suffi- 
cient number  of  cases  to  prove  that  the  danger  has  been  overcome. 
Often  tension  on  a  ligatured  artery  may  be  reduced  to  nil  by  position. 

Ligature  of  Special  Arterie  ?. 

Xiigature  of  the  innominate  artery. — Line :  JVom  the  middle, 
as  nearly  as  may  be,  of  the  manubrium,  to  the  right  sterno-clavicular 
joint.  The  artery  ends  usually  at  the  level  of  the  upper  edge  of  the 
clavicle,  but  it  is  sometimes  well  above  this  point  and  more  often  below 
it.  The  patient  lies  upon  his  back,  with  shoulders  raised  to  a  convenient 
height,  the  head  thrown  back  and  the  face  turned  to  the  left.  This 
position  raises  the  vessel  somewhat  and  draws  it  nearer  the  mid-line. 

Make  an  incision  (Fig.  305,  1)  along  the  lower  3  inches  of  the 
inner  edge  of  the  right  sterno-mastoid  to  the  level  of  the  top  of  the 
sternum  ;  then  outwards  for  2  inches  along  the  clavicle.  Deepen  the 
first  cut  till  the  edge  of  the  st. -mastoid  is  clear ;  divide  the  tendon  of 
the  inner  head  below  and  carefully  raise  it  with  the  skin  (Fig.  306).  In 
1  a  little  loose  connective  tissue,  find  the  transverse  part  of  the  ant.-jugular 
vein  (a.j.)  running  outwards  above  the  clavicle.  Draw  it  upwards,  or 
(divide  between  double  ligatures.  Divide  the  sterno-hyoid  (s.h.)  trans- 
versely at  the  lower  part  of  the  wound,  and  then  as  much  of  the  sterno- 
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thyroid  (s.th.)  as  is  exposed.  Draw  the  muscles  upwards  with  a  re- 
tractor. The  strong  third  layer  of  cervical  fascia  passing  down  to  the 
pericardium  must  now  be  divided  with  knife  and  forceps,  or  on  a  director, 
and  torn  open  with  fingers.  The  ringer  placed  in  the  angle  between  the 
trachea  and  end  of  the  clavicle  now  feels  the  pulsations  of  the  vessel 


Fig.  305.— Incisions  for :  1,  innominate,  and  roots  of  carotid  and  subclavian  ; 
2,  common  carotid  ;  3,  subclavian,  third  part ;  4,  axillary,  first  part ;  5,  in- 
ternal mammary  in  second  space ;  cr.,  cricoid  cartilage. 

which  is  exposed  by  careful  dissection  through  some  connective  tissue, 
often  containing  fat.  In  this  lie  small  veins  and  sometimes  the  right  inf. 
thyroid  (i.th.)  :  all  must  be  carefully  dealt  with.  The  point  of  bifurca- 
tion must  be  made  clear.  The  sheath  is  then  opened  and  the  ligature 
passed  from  without  or  below,  i.e.  away  from  the  pleura  and  innominate 
vein,  as  far  from  the  bifurcation  as  possible.  The  internal  jugular  may 
require  drawing  outwards,  and  occasionally  the  right  innominate  vein 
may  be  found  somewhat  overlapping  the  front  of  the  artery. 

Variations  in  the  length  and  position  of  the  artery  may  necessitate 
enlargement  of  the  wound.  More  or  less  of  the  clavicular  head  of  the 
st. -mastoid  may  have  to  be  divided ;  but  the  great  difficulty  is  that  the 
artery  even  when  of  normal  length  can  hardly  be  tied  below  its  bifurca- 
tion on  account  of  the  prominence  of  the  clavicle  or  overlapping  of  the 
sternum.  In  this  case  the  clavicle,  internal  to  the  rhomboid  ligament, 
may  be  sawn  through  and  removed  ;  or  if  this  does  not  expose  the  artery 
sufficiently,  a  piece  of  the  sternum  may  be  removed  with  a  trephine. 
To  allow  of  this  the  cut  along  the  st. -mastoid  must  be  prolonged  over 
the  sternum.  It  is  much  better  to  operate  thus,  than  to  attempt  to 
pass  the  needle  in  the  dark. 

The  operation  was  first  performed  by  Mott,  at  the  New  York  Hospital, 
in  1818 ;  the  patient  walked  out  on  the  20th  day,  bleeding  from  the 
wound  occurred  on  the  21st,  and  he  died  on  the  26th.  It  has  been  done 
16  times :  15  for  subclavian  aneurysm,  1  for  haemorrhage  from  the 
axillary  after  ligature  of  the  subclavian.    W.  A.  Smyth  of  New  Orleans 
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on  May  15,  1864,  operated  on  the  only  case  that  recovered ;  he  tied  the 
root  of  the  carotid  as  well  to  prevent,  if  possible,  haemorrhage  from  the 
distal  end— the  usual  cause  of  death.  It  occurred  several  times  and 
forced  him  on  July  9th  to  tie  the  vertebral.  The  patient  was  well  on 
the  19th.  The  aneurysm  re- 
curred 10  years  later  and  sup- 
purated ;  Smyth  laid  the  sac 
open,  but  could  do  nothing  but 
plug,  and  the  patient  died  in  a 
few  days.  The  latest  opera- 
tion, by  Thomson  of  Dublin, 
however,  permits  us  to  hope 
for  better  results  from  aseptic 
ligature :  his  patient  did  not 
die  directly  from  the  effects  of 
the  ligature,  but  from  perfora- 
tion at  the  bifurcation  of  the 
artery. 

Ligature  of  the  com- 
mon carotid  artery. — Line  : 

From  the  st. -clavicular  joint 
to  a  point  midway  between  the 
mastoid  process  and  angle  of 
jaw  (Fig.  305,  2).  It  lies,  with 
a  chain  of  glands,  in  the  trian- 
gular space  between  the  spine 
(covered  by  the  longus  colli 
and  a  bit  of  the  rectus  cap. 
ant.  maj.  above),  the  larynx 
and  pharynx  and  the  st. -mas- 
toid, and  is  covered  also,  below 
the  level  of  the  cricoid,  by  the 
depressors  of  the  hyoid.  It 
lies  in  a  sheath  of  cervical 
fascia  containing  three  compartments,  the  internal  for  the  artery,  ex- 
ternal for  the  vein,  and  a  posterior  -  between  the  artery  and  vein — for 
the  vagus.  The  sup.  thyroid  vein  often  crosses  the  artery  high,  and  the 
middle  thyroid,  if  present,  opposite  the  cricoid.  The  descendens  noni 
lies  in  front  of,  or  in,  the  sheath ;  the  sympathetic  cord  behind  the 
sheath  ;  the  recurrent  laryngeal  is  behind  at  the  origin  and  then  in- 
ternal. The  sterno-mastoid  branch  of  the  sup.  thyioid  runs  down  and 
out  over  the  upper  half,  the  inf.  thyroid  vessels  run  in  behind  the  sheath 
just  below  the  cricoid.  There  are  no  branches.  The  left  artery  arises 
in  the  thorax,  where  we  have  nothing  to  do  with  it ;  it  is  more  often 
overlapped  by  the  jugular  vein  than  the  right,  and  has  the  oesophagus 
and  the  thoracic  duct  behind  it  at  the  root  of  the  neck. 

Ligature  of  tlie  carotid  at  its  root  (Fig.  306). — The  position,  in- 
cision (Fig.  305,  1),  and  the  operation  so  far  as  the  reflection  of  the  sternal 
head  (st.)  of  the  st. -mastoid  are  the  same  as  for  ligature  of  the  innomi- 
nate (p.  879),  but  the  incisions  need  not  be  quite  so  long.  The  anterior 
jugular  (a.j)  being  kept  out  of  danger,  seek  the  outer  edge  of  the  sterno- 
hyoid (s.h) ;  this  must  be  drawn  inwards  or  notched  according  to  its 
width  and  the  lowness  of  the  point  at  which  the  thread  is  to  be  applied  ; 
and  the  sterno-thyroid  (s.th)  will  require  similar  treatment.  The  fascia 
beneath  these  muscles  must  be  opened  and  the  common  sheath  of  the 

3  L 


Pitt.  306 —Ligature  of  the  innominate  (the  vessel 
was  unusually  long)  :  pi.,  platysma ;  a.j.,  an- 
terior jugular,  the  communicating  branch 
with  its  fellow  divided ;  st.  and  st.cl.,  sternal 
and  clavicular  heads  of  sterno-mastoid  ;  s.h., 
sterno-hyoid ;  s.th.,  sterno-thyroid ;  i.th.,  in- 
ferior thyroid  vein  ;  in.a.,  innominate  artery  ; 
cl.,  clavicle. 
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vessels  exposed  alongside  the  trachea,  numerous  thyroid  and  other 
veins  being  avoided  or  tied.  The  sheath  must  now  be  opened — well  to 
the  inner  side,  so  as  to  enter  the  compartment  of  the  artery — the  vessel 
cleaned  in  the  usual  way,  and  an  armed  needle  passed  from  without  in. 
Before  tying  see  that  the  vagus  and  recurrent  laryngeal  are  not  in- 
cluded ;  both  the  vagus  and  jugular  are  at  some  distance  from  the  root 
of  the  right  carotid,  but  on  the  left  side  the  vein  often  overlaps  the 
artery,  and  the  relation  of  the  vessel  to  the  thoracic  duct  and  oesophagus 
must  be  borne  in  mind.  On  the  right  side  the  vessel  should  always  be 
tied  as  far  as  possible  from  the  innominate  bifurcation. 

This  operation  is  required  for  aneurysm  of  the  upper  part  of  the  carotid. 
Ligature  of  the  carotid  above  or  below  the  omo-hyoid. — 
(Fig.  307).  Position  as  above.  Make  a  cut  (Fig.  305,  2)  3  inches  long, 
having  its  centre  opposite  the  cricoid  cartilage,  through  skin,  platysma, 
and  fascia  upon  the  edge  of  the  st.-mastoid  ;  and  make  this  edge  quite 
clear  along  the  whole  length  of  the  wound.    Now  turn  the  head  almost 

to  the  mid  position  and  raise  it  suffi- 
ciently to  relax  the  st.  mastoid,  which 
is  to  be  carefully  freed  and  drawn  out 
with  a  retractor ;  in  doing  this  the 
sterno-mastoid  branch  of  the  sup.  thyroid 
may  be  cut  and  require  ligature.  Through 
the  fascia  now  exposed,  on  the  level  of  the 
lower  edge  of  the  cricoid  cartilage,  will  be 
seen  the  omo-hyoid ;  make  the  upper  edge 
of  this  clear  (Fig.  307,  o.h.).  Immediately 
above  it  and  close  to  the  cricoid  is  the 
carotid  sheath  which  must  be  opened  on 
the  inner  side,  the  descendens  noni, 
if  seen  upon  or  in  the  sheath,  being 
spared,  and  a  middle  thyroid  vein,  if 
present,  being  drawn  aside.  More  care 
will  be  required  here  than  lower  to  avoid 
the  vagus.  The  special  sheath  of  the 
artery  must  next  be  opened  and  the  vessel 
cleaned.  The  needle  is  to  be  passed  from 
without  inwards. 

The  omo-hyoid  may  be  freed  from 
the  sheath  and  drawn  down  and  in,  if  it 
is  wished  to  apply  a  ligature  beneath  or 
below  the  muscle.  This  operation  may  be  required  for  wound;  for 
haemorrhage  from,  or  aneurysm  of,  the  internal  or  external  carotid  or 
their  branches ;  either  alone  or  with  the  subclavian  for  aneurysm  of 
the  innominate  or  base  of  the  carotid ;  for  aneurysmal  varix  and  aneu- 
rysm by  anastomosis  among  its  terminal  branches. 

Ligature  of  the  external  carotid.—  Line :  From  the  back  of  the 
thyroid  to  the  back  of  the  neck  of  the  lower  jaw.  It  is  at  first  anterior 
and  mesial  to  the  internal  carotid,  but  winds  back  and  becomes  external 
to  it  beneath  the  digastric,  the  styloid  process  intervening.  As  high  as 
a  line  from  the  mastoid  to  the  hyoid  bone  it  is  covered  by  the  st.-mas- 
toid ;  above  this  by  the  stylo -hyoid,  digastric,  and  parotid  ;  it  lies  upon 
the  pharynx,  behind  the  great  cornu,  and  the  styloid  process  and  stylo- 
pharyngeus,  which  separate  it  from  the  internal  carotid.  No  companion 
vein ;  the  temporo-maxillary  trunk  is  superficial  to  it  in  the  parotid,  and 
the  common  facial  vein  crosses  it  near  the  great  cornu.    The  hypo- 


FIG.  307.—  Ligature  of  the  left  com- 
mon carotid  :  pi.,  platysma  resting 
in  the  deep  fascia  ;  st.m.,  sterno- 
mastoid;  o.h.,  omo-hyoid;  s.m.a., 
sterno-mastoid  branch  ;  i.j.,  in- 
ternal jugular ;  d.n.,  descendens 
noni ;  c.v.,  communicare  noni ; 
c.a.,  carotid  artery. 
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glossal  crosses  over  it  from  behind  forwards,  just  above  the  cornu,  and 
•the  facial  higher  up  in  the  parotid  ;  the  glosso-pharyngeal  turns  round 
the  stylo-pharyngeus.  Branches  are  numerous  :  the  sup.  thyroid  at  the 
root,  the  lingual  at  the  great  cornu,  the  facial  at  the  lower  edge  of  the 
digastric  and  the  internal  maxillary  (terminal)— all  running  forwards ; 
the  occipital  opposite  the  facial,  and  the  post,  auricular  beneath  the 
digastric — running  backwards ;  the  ascending  pharyngeal  rising  from 
the  first  inch,  and  the  terminal  superficial  temporal— ascending. 

Position. — On  the  back,  with  the  shoulder  raised,  head  thrown 
back  and  face  turned  moderately  to  the  other  side.  The  surgeon  stands 
-on  the  side  of  the  artery  to  be  tied.  Incision  from  close  behind  the 
angle  of  the  jaw  to  the  edge  of  the  sterno-mastoid  behind  the  thyroid 
cartilage,  of  such  length  that  the  horn  of  the  hyoid  lies  at  its  centre  (Fig. 
"308,  3).  It  must  be  deepened  through  skin,  platysma,  and  fat,  the  anterior 
division  of  the  temporo -maxillary  vein  being  watched  for  above,  issuing 
from  the  exposed  part  of  the  parotid  and  running  to  join  the  facial  (Fig. 
309  c.f.v.).  Open  the  sheath  of  the  sterno-mastoid,  and  make  clear  its 
edge.  The  wound  being  now 
opened  with  retractors,  pick 
up  with  forceps  the  deep 
layer  of  the  sheath  of  the 
muscle  at  the  level  of  the 
hyoid,  and  notch  it  with  a 
knife  held  on  the  flat ;  divide 
this  fascia  carefully  up- 
wards and  downwards.  A 
finger  touching  the  tip  of 
the  great  cornu  will  rest 
upon  the  artery  at  the  seat 
of  election.  With  knife  and 
forceps  or  two  pairs  of  for- 
ceps, work  carefully  through 
ihe  connective  tissue  over 
the  artery  at  this  spot,  keep- 
ing a  sharp  look-out  for  the 
hypo -glossal  nerve  above, 
and  especially  for  the  com- 
mon facial  vein  which,  when 
found,  must  be  drawn  down 
and  in.  If  glands  are  much  in  the  way  they  may  be  excised.  The 
sheath  of  the  artery  is  now  opened  a  little  below  the  great  cornu,  and 
the  ligature  passed  from  without  in.  It  lies  between  the  origins  of  the 
superior  thyroid  and  lingual  branches — the  situation  in  which  it  is 
most  likely  to  cut  off  all  supply  to  the  tonsil. 

The  difficulty  is  to  be  sure  that  the  artery  exposed  is  the  external, 
and  not  the  internal,  carotid.  The  following  points— one  or  more  of 
them  — show  this  :  immediate  contact  with  the  hyoid  bone,  the  giving 
off  of  branches,  the  cessation  of  pulsation  in  the  temporal  and  facial 
arteries  on  compressing  the  trunk. 

If,  to  deprive  the  internal  maxillary  of  blood,  it  were  desired  to  tie 
the  vessel  below  the  dig vstric,  the  incision  would  have  to  extend  from 
below  the  ear  to  the  level  of  the  hyoid  bone.  The  parotid  would  have  to 
he  raised  and  drawn  upwards,  the  digastric  made  clear  and  drawn  up, 
the  vessel  being  found  along  the  lower  border  of  the  muscle,  giving  off 
just  here  the  facial  and  occipital,  above  which  the  thread  should  pass. 

3  l  2 


Fig-.  308.— Incisions  for  :  1,  facial ;  2,  lingual :  3, 
external  carotid  ;  4,  vertebral ;  hy.,  hyoid  ;  cr. 
cricoid  ;  e.j.,  external  jugular. 
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The  internal  carotid  continues  the  line  of  the  common  carotid  and 
lies  in  the  triangular  interval  between  the  spine  and  rect.  cap.  ant. 
maj.  posteriorly,  the  pharynx  internally,  and  the  st. -mastoid,  stylo-hyoid 
and  digastric,  styloid  process  and  stylo-pharyngeus,  and  the  parotid 
superficially.  Its  relations  to  the  jugular  vein,  vagus,  int.  and  ext. 
laryngeal,  and  sympathetic  nerves,  are  those  of  the  common  trunk,  the 
sheath  of  which  is  continued  up.  The  common  facial  vein  crosses  near 
the  hyoid.  The  hypo-glossal  crosses  it  below  the  digastric,  and  the 
glosso-pharyngeal  with  the  stylo-pharyngeus.  Near  the  skull  the  9thr 
10th,  11th,  and  12th  nerves  issue  between  the  artery  and  vein.  The 
occipital  and  post,  auricular  arteries  pass  back  over  the  vessel.  It  gives 
no  branches  in  the  neck. 

This  vessel  may  be  wounded  by  stabs  or  shot  from  without,  or  by 
puncture  from  within  from  a  pipe  driven  forcibly  into  the  mouth  or  a 
pin  or  fish-bone  thrust  into  the  tonsil  or  pharynx ;  ulceration  of  the 
tonsil  may  open  the  artery.  In  these  cases  only  is  ligature  of  the 
internal  preferable  to  that  of  the  common  carotid,  and  it  should  be 
done  on  either  side  of  the  wound ;  but  in  hemorrhage  from  the  tonsil  in 
scarlet  fever  the  state  of  the  glands  renders  this  impossible  (p.  542).. 
The  internal  carotid  may  be  secured  as  high  as  the  digastric,  or  even 
higher,  through  the  incision  given  for  the  ext.  carotid :  the  sterno-mas- 
toid  must  be  fully  drawn  back,  and  the  deep  layer  of  its  sheath  opened 
|  inch  from  the  hyoid.  To  reach  it  as  high  as  the  tonsil,  Guthrie  pro- 
posed the  following  operation :  Make  an  incision  from  below  the  ear 
downwards,  \  inch  behind  the  jaw  to  the  level  of  its  angle,  then  forwards 
along  its  edge  to  the  1st  molar,  dividing  the  facial ;  draw  the  2nd  molar, 
divide  the  jaw  through  its  socket,  cut  ' its  fascial  connections,  and  evert 
its  angle  to  give  room  ;  detachment  of  the  internal  pterygoid  and  mylo- 
hyoid may  be  necessary.  Feel  for  the  styloid  process,  define  the  stylo- 
hyoid, detach  it  and  draw  it,  the  stylo-pharyngeus  and  glosso-pharyngeal 
nerve  in,  thus  exposing  the  int.  carotid  outside  the  tonsil.  Herbert 
Mayo  on  one  occasion  divided  the  styloid  process  to  reach  the  vessel. 

The  incision  for  the  ext.  carotid  (Fig.  308,  3)  will  serve  also  for  liga- 
ture of  the  roots  of  the  sup.  tJujroicl,  lingual,  facial,  and  occipital. 

Their  points  of  origin 
(p.  883)  are  the  chief 
guide,  but  the  vertical 
part  of  the  hypo-glossal, 
also,  will  lead  to  the 
occipital,  and  on  raising 
the  sub-maxillary  and 
stretching  the  ext.  caro- 
tid, the  anterior  branches 
are  rendered  prominent. 

The  lingual  may  be 
tied  at  two  points  of  its 
course — before  and  be- 
yond the  post,  belly  of 
the  digastric.  By  the 
first  operation  the  vessel 
may  be  secured  before 
the  origin  of  the  dorsalis 
lingua; ;  but  the  position  of  the  vessel  is  more  constant  at  the  latter  spot. 

Position:  as  for  ligature  of  the  carotid,  with  the  head  more  thrown 
baok  and  the  face  more  turned  to  the  sound  side. 


FIG-.  309.— Ligature  of  the  lingua;  before  it  passes 
beneath  digastric  :  /,  deep  fascia ;  st.m.,  sterno- 
mastoid ;  s.g.,  sub-maxillary  gland :  c.f.v.,  common 
facial  vein  formed  by  ant.  division  of  temporo- 
maxillary  and  facial  and  receiving  siiperior  thyroid  ; 
g.c,  great  cornu ;  hy.,  hypoglossal  with  digastric 
above  it ;      lingual  artery  ;  m.c.  middle  constrictor, 


LIGATURE  OF  LINGUAL,   FACIAL,  TEMPORAL 


885 


To  tie  the  lingual  before  it  passes  beneath  the  digastric  (Fig.  309), 
make  an  incision  (Fig.  308,  2),  slightly  curved  up  at  each  end,  close 
above  the  great  cornu  of  the  hyoid  bone,  starting  from  its  junction 
with  the  body  of  the  bone,  and  running  back  to  the  edge  of  the  sterno 
mastoid.  The  curved  ends  may  be  lengthened  if  space  is  required. 
Divide  the  platysma  carefully  posteriorly,  lest  the  facial  or  common 
facial  vein  (c.f.v.)  be  wounded  here ;  if  seen  draw  it  up  and  back. 
Eaise  the  upper  edge  of  the  wound ;  the  bulging  edge  of  the  sub- 
maxillary gland  (s.g.)  is  now  seen ;  divide  the  fascia  along  its  lower 
border,  free  the  gland  from  the  hyoid  bone,  and  draw  it  up.  Feel  for 
the  great  cornu  (g-c),  and  have  it  drawn  down  and  steadied  by  a  hook ; 
make  clear  the  lower  border  of  the  post,  belly  of  the  digastric,  and  find, 
passing  beneath  this,  the  hypo-glossal  nerve  (hy.)  with  the  small  ranine 
vein  below  it.  Eemove  any  fat  and  connective  tissue  concealing  the 
hyoglossus  (h.g.)  between  the  hypo-glossal  above  and  the  great  cornu 
below ;  then,  with  knife  and  forceps,  cut  carefully  through  the  hyo- 
glossus parallel  to  and  midway  between  these  two  rallying  points.  The 
artery  either  lies  in  the  wound,  or  will  be  exposed  by  drawing  the  edges 
up  or  down.  It  has  two  small  venae  comites.  It  must  be  cleaned  and 
tied  in  the  usual  way.  Difficulty  is  likely  to  arise  in  this  operation  only 
from  the  common  facial  and  other  veins  at  the  back  of  the  wound. 

To  tie  the  lingual  beyond  the  post,  belly  of  the  digastric. — The  posi- 
tion of  the  patient  is  the  same.  The  incision  starts  below  and  \  inch 
external  to  the  symphysis,  runs  down  and  back  to  the  junction  of  the 
great  cornu  and  body,  then  turns  roundly,  and  runs  up  to  a  little  below 
the  angle  of  the  jaw ;  it  may  be  somewhat  shorter  in  thin  people  with 
small  submaxillary  glands.  The  fat  and  platysma  are  divided  with  the 
same  care  as  above,  the  sheath  of  the  submaxillary  opened  below,  a 
finger  passed  beneath  the  gland  to  separate  and  raise  it  from  deeper 
parts.  The  tendon  of  the  digastric,  with  a  bit  of  each  belly,  is  now 
seen,  and  superiorly  the  hypoglossal  crosses  the  field  to  pass  beneath 
the  post,  edge  of  the  mylo-hyoid,  the  fibres  of  which  run  downwards  and 
slightly  forwards  in  front.  Eemove  some  connective  tissue  below  the 
nerve  to  expose  the  hyoglossus,  and  divide  this  midway  between  the 
digastric  and  the  hypo-glossal.    The  vessel  is  now  exposed. 

The  facial  artery  may  be  tied  by  a  short  transverse  cut,  through 
skin,  platysma,  and  fascia,  along  the  lower  edge  of  the  jaw,  having  its 
centre  at  the  anterior  border  of  the  masseter  (Fig.  308, 1).  The  vessel  will 
be  felt  at  the  latter  spot  as  a  thickish  pulsating  bard ;  the  vein  lies  be- 
hind it. 

The  temporal  artery  may  be  tied  by  a  short  vertical  cut  immediately 
in  front  of  the  ear,  having  its  centre  over  the  root  of  the  zygoma ;  it 
must  be  separated  from  a  single  vein,  and  from  the  auriculo-temporal 
nerve,  which  lies  deep  to  and  behind  it. 

Both  these  vessels  may  be  easily  controlled  by  pressure  or  by  acu- 
pressure. 

Siig°ature  of  the  subclavian  artery. — Owing  to  its  origin  from 
the  aortic  arch,  the  left  artery  lies  at  first  very  deeply  upon  the  longus 
■colli,  with  the  pleura  first  in  front  of,  then  below,  it ;  and  this,  with  the 
fact  that  the  delicate  thoracic  duct  arches  out  from  behind  the  vessel, 
above  and  then  in  front  of  it,  renders  the  whole  1st  part  on  the  left  side 
almost  inaccessible  surgically.  Between  the  2nd  and  3rd  parts  on  the 
two  sides  there  is  no  difference  of  importance. 

The  right  subclavian  artery  forms  a  slightly  reclined  arch  lying  on 
the  pleura  a  little  below  its  apex,  starting  from  the  sterno-clavicular 
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articulation  and  ending  at  the  lower  edge  of  the  1st  rib  about  £  inch 
internal  to  the  middle  of  the  clavicle.  The  2nd  part  of  the  vessel  is 
generally  inch  above  the  clavicle  when  the  shoulder  is  fully  de- 
pressed ;  but  it  may  be  1-1^  inch  above  the  bone,  especially  on  the 
right  side,  or  it  may  be  entirely  concealed  behind  it.  The  latter  is  likely 
to  be  the  case  when  the  neck  is  short,  the  clavicle  strongly  curved,  and 
the  shoulder  thick  and  high,  the  former  in  people  of  the  opposite  build. 

The  1st  and  2nd  parts  are  covered  by  the  st. -mastoid ;  beneath  this 
the  sterno-hyoid  and  -thyroid  muscles  cover  more  or  less  of  the  1st  part,.  ] 
and  the  scalenus  ant.  descends  in  front  of  the  2nd  part — all  enveloped 
in  layers  of  the  cervical  fascia.  The  3rd  part  has  only  the  superficial 
structures,  platysma,  and  deep  fascia,  in  front  of  it  till  it  passes  beneath 
the  clavicle  and  subclavius.  Below  and  behind  the  1st  and  2nd  parts 
lies  the  pleura ;  the  3rd  part  lies  on  the  1st  rib,  touching  the  pleura 
only  just  external  to  the  scalenus,  and  behind  it  is  the  scalenus  med. 
Above  it  is  the  post,  belly  of  the  omo-hyoid  ;  this  muscle  generally  forms, 
with  the  clavicle  below  and  sterno-mastoid  internally,  a  small  triangle, 
in  which  the  vessel  is  usually  tied.  The  subclavian  vein  lies  in  front  of, . 
but  lower  than,  the  artery  behind  the  clavicle,  the  ant.  scalene  passing 
between  the  two  ;  it  ends  at  the  inner  border  of  the  scalenus  ant.,  here 
joining  the  int.  jugular  to  form  the  innominate,  which  runs  on  below 
and  somewhat  in  front  of  the  1st  part  of  the  vessel.  The  int.  jugular 
descends  in  front  of  this  part  close  to  the  inner  edge  of  the  ant.  scalene,, 
between  it  and  the  thyro-hyoid.  Behind  the  jugular,  opening  into  it  or 
the  innominate,  is  the  vertebral  vein.  The  deep  part  of  the  ant.  jugular 
crosses  out  over  the  1st  part  to  reach  the  ext.  jugular  or  subclavian  vein, 
but  is  superficial  to  the  hyoid  muscles.  The  ext.  jugular  pierces  the 
deep  fascia  an  inch  above  the  clavicle,  generally  close  to  the  outer  edge 
of  the  sterno-mastoid,  and  descends  across  the  3rd  part  to  enter  the 
subclavian ;  it  receives  the  transverse  cervical  and  supra-scapular  veins 
— which  may  form  a  plexus  over  the  3rd  part  of  the  artery — and  usually 
the  ant.  jugular.  In  the  interval  between  the  jugular  vein  and  the 
origin  of  the  carotid,  the  vagus  descends  and  gives  off  its  recurrent 
laryngeal  branch,  which  passes  up  and  in  behind  the  vessel ;  cardiac 
and  sympathetic  branches  also  lie  here.  The  2nd  part  has  the  phrenic 
nerve  running  down  and  in  in  front  of  it,  but  separated  by  the  ant. 
scalene  ;  on  the  left  side  the  phrenic  lies  on  the  1st  part.  The  3rd  part 
has  the  brachial  plexus  above  it,  the  3rd  cord  being  low  down  behind  it ; 
the  small  nerve  to  the  subclavius  crosses  the  vessel  to  its  muscle,  and 
the  supra-clavicular  nerves  cross  it  superficially  in  the  teguments.  The 
supra-scapular  artery  crosses  the  3rd  part,  behind  the  clavicle  as  a 
rule  ;  the  transversalis  colli  generally  soon  passes  out  of  the  subclavian 
triangle,  beneath  the  omo-hyoid.  The  origin  of  the  1st  part  is  more  or 
less  behind  the  root  of  the  carotid. 

Branches. — From  the  1st  part  the  vertebral  rises  from  the  upper  ■/ 
and  back  aspect,  the  thyroid  axis  from  the  anterior,  projecting  between 
the  jugular  and  the  ant.  scalene ;  and  the  internal  mammary  imme- 
diately below  the  thyroid  axis.  From  the  back  of  the  2nd  part  springs 
the  common  trunk  of  the  sup.  intercostal  and  profunda  cervicis.  More 
often  than  not,  the  post,  scapular  rises  from  the  3rd  part,  and  there  may 
be  2  or  3  branches  from  this  part.  The  branches  may  therefore  be 
scattered  over  the  whole  artery.  Generally  the  3rd  part  is  quite  suitable 
for  ligature,  so  also  the  2nd ;  but  the  distance  between  the  bifurcation 
of  the  innominate  and  the  origin  of  the  vertebral  is  rarely  more  than 
1  inch,  and  may  be  only  a  few  lines. 
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The  subclavian  artery  may  perforate  the  ant.  scalene  or,  more  rarely, 
lie  in  front  of  it  with  the  vein ;  the  vein  may  be  behind  the  scalene 
with  the  artery,  and  the  positions  of  vein  and  artery  may,  very  rarely,  be 
reversed.  The  subclavian  may  be  the  fourth  vessel  to  rise  from  the 
arch,  instead  of  springing  from  the  innominate ;  it  then  passes  behind 
the  oesophagus  to  reach  its  place  on  the  right  side. 

Ligature  of  the  first  part  of  the  subclavian. — The  positions  of 
patient  and  operator  and  the  early  stages  of  the  operation  are  the  same 
as  for  ligature  of  the  innominate  (Fig.  306).  The  clavicular  head  of  the 
stemo-mastoid  may  require  notching.  After  the  sterno-thyroid  and 
stemo-hyoid  muscles  have  been  sufficiently  divided  from  their  outer 
toward  their  inner  edges,  and  the  third  layer  of  cervical  fascia  has 
been  carefully  opened,  draw  the  internal  jugular  vein,  and  with  it  the 
vertebral,  outwards.  Should  the  innominate  vein  bulge  upwards,  it  must 
be  depressed  by  a  retractor.  Working  now  with  two  pairs  of  forceps, 
tear  through  the  connective  tissue,  so  as  to  see  the  bifurcation  of  the 
innominate  and  the  origin  of  the  vertebral.  The  vagus  nerve  must 
next  be  found  and  drawn  inwards.  The  sheath  is  to  be  opened  midway 
between  the  vertebral  and  innominate,  the  vessel  cleaned  with  a  director, 
and  the  needle  passed  from  below,  upwards  and  inwards,  every  care 
being  taken  to  avoid  injuring  the  pleura  and  the  vein.  If  the  vertebral 
rise  very  close  to  the  origin  of  the  artery,  it  must  be  ligatured  a  little 
above  its  root  and  the  artery  tied  beyond  it. 

This  operation  has  been  performed  14  times  for  aneurysm  of  the 
third  part,  with  a  uniformly  fatal  result  and  almost  always  from  haemor- 
rhage. The  difficulties  are  extreme,  especially  on  the  left  side,  where 
the  thoracic  duct  lies.  Whether  antiseptics  will  lead  to  another  trial 
remains  to  be  seen. 

Ligature  of  the  third  part  of  the  subclavian  (Fig.  310). — Position  : 
On  the  back  with  the  shoulders  raised,  the  head  extended  moderately, 
and  turned  to  the  other  side  ;  the  arm  is  to  be  drawn  forcibly  downwards. 


Fig.  310. — Ligature  of  the  left  subclavian,  third  part :  cl.,  clavicle  ; 
st.m.,  sterno-mastoid ;  e.j.,  external  jugular ;  sea.,  scalenus  an- 
ticus  ;  o.h.,  omohyoid ;  sup.a.,  supra-scapular  artery ;  s.n.,  nerve 
of  subclavius ;  br.pl.,  brachial  plexus ;  s.a.,  subclavian  artery 
tied  below  origin  of  small  branch. 


Endeavour  to  find  the  line  of  the  ext.  jugular.  Then  draw  down  the 
skin  over  the  clavicle,  and,  cutting  directly  on  to  the  upper  surface  of 
the  bone,  make  an  incision  3-4  inches  long  from  over  the  outer  edge  of  the 
sterno-mastoid  to  the  ant.  edge  of  the  trapezius  (Fig.  305,  4) ;  this  divides 
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skin,  fascia,  platysma,  and  superficial  vessels  and  nerves ;  no  large  vein 
can  be  injured  unless  it  cross  the  clavicle.  The  skin  must  be  steadied 
by  the  thumb  and  fingers  of  the  left  hand  below  and  above  the  clavicle, 
and  the  incision  made  carefully  lest  the  knife  slip  into  the  subclavian 
triangle.  Let  the  skin  spring  back :  the  incision  lies  close  above  and 
parallel  to  the  clavicle.  The  deep  fascia  must  now  be  picked  up  close 
to  the  clavicle  and  notched  all  along,  a  sharp  look-out  being  kept  for  the 
lower  end  of  the  ext.  jugular  vein  :  draw  it  in  or  out,  or  double-ligature 
and  divide  it.  Now  put  the  two  forefingers  through  the  opening  in  the 
fascia,  and  stretch  it  gently  from  side  to  side.  Draw  up  the  upper  lip 
of  the  wound.  The  brachial  plexus  is  now  well  in  view,  and  often  the 
lower  edge  of  the  omo-hyoid.  The  subclavian  vein  lies  as  a  rule  behind 
the  clavicle,  out  of  sight.  If  the  transverse  cervical  artery  should  be 
seen  at  the  upper  internal,  or  the  supra-scapular  at  the  lower  internal, 
part  of  the  wound,  it  must  be  drawn  aside.  Tear  and  cut  through  the 
connective  tissue  just  outside  the  sterno-mastoid  until  the  edge  of  the 
ant.  scalene  (the  outer  edge  of  which  corresponds  to  that  of  the  sterno- 
mastoid)  is  clear  ;  the  finger  must  be  run  down  along  this  edge  to  the 
scalene  tubercle,  external  to  and  behind  which  the  artery  will  be  felt  on 
the  first  rib  as  a  movable  flat  band  with  thick  edges,  with  the  third  cord 
of  the  brachial  plexus  outside  it.  To  expose  it,  a  dense  layer  of  cervical 
fascia  will  have  to  be  opened :  the  nerve  to  the  subclavius  must  be 
spared  if  seen.  The  sheath  must  be  opened  where  the  artery  lies  on  the 
rib  and  the  armed  needle  passed  from  above  downwards  and  inwards, 
i.e.  away  from  the  last  cord  of  the  brachial  plexus,  the  vein  being 
securely  placed. 

Whenever  the  above  incision  does  not  give  sufficient  room,  a  vertical 
cut  upwards  must  be  made  from  its  centre ;  this  will  always  be  required 
in  fat  people  with  short  thick  necks.  The  sterno-mastoid  and  trapezius 
must  be  divided  if  they  extend  over  more  than  the  inner  and  outer 
thirds,  respectively,  of  the  clavicle ;  they  may  meet.  Generally,  the 
omo-hyoid  is  not  seen  in  the  above  operation,  but  it  may  be  inserted  into, 
or  closely  bound  to,  the  clavicle  ;  it  must  be  carefully  detached  and  drawn 
upwards.  When  the  vertical  cut  is  made,  the  omo-hyoid  is  necessarily 
seen  ;  its  lower  edge  should  be  made  clear  as  a  landmark.  If  a  plexus 
of  veins  cover  the  artery,  they  must  be  hooked  aside  or  clamped  or  tied 
before  division.  If  a  branch  arise,  the  artery  should  be  tied  as  far  as 
may  be  on  its  distal  side  ;  if  the  ligature  must  be  close  to  a  branch,  tie 
the  branch  as  well  as  the  trunk.  It  may  be  extremely  difficult  to  dis- 
tinguish between  the  artery  and  the  third  cord  of  the  brachial  plexus  : 
for  pulsation  may  be  very  obscure  in  the  artery,  or  it  may  be  strongly 
communicated  to  the  nerve.  If  the  signs  at  p.  878  fail,  a  thread  must 
be  passed  round  one  or  other  cord,  and  pressure  made  upon  it  with 
the  finger :  if  pulsation  stop  in  the  vessels  beyond,  the  artery  has  been 
secured. 

The  operation  is  required  chiefly  for  aneurysm  of  the  axillary. 

If  when  the  artery  is  exposed  in  its  third  part  it  is  found  impossible 
or  dangerous  to  apply  a  thread  to  it,  the  second  part  may  be  tied  by 
cautiously  notching  the  outer  margin  of  the  ant.  scalene,  which,  when 
the  head  is  turned  to  the  opposite  side,  projects  beyond  the  sterno- 
mastoid.  In  doing  this  care  must  be  taken  not  to  injure  the  pleura, 
transverse  cervical  and  supra-scapular  arteries,  or  the  phrenic  nerve 
lying  near  the  inner  edge  of  the  muscle.  The  ligature  may  be  passed 
as  is  most  convenient,  as  far  as  possible  from  the  superior  intercostal. 
12  cases  are  recorded  with  7  deaths. 
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Ligature  of  the  vertebral  artery. — Position  :  On  the  back,  with 
the  head  moderately  extended  and  turned  to  the  opposite  side.  Make  an 
incision  3-4  inches  long  (Fig.  308,  4)  upon  the  posterior  edge  of  the  sterno- 
mastoid  from  \  inch  above  the  clavicle,  the  jugular  being,  if  possible, 
avoided.  Make  the  edge  of  the  muscle  clear  all  along  ;  draw  it  in  with 
a  retractor.  The  phrenic  nerve  and  transverse  cervical  artery  should 
now  be  seen  lying  on  the  scalenus  ant.  Avoiding  these,  separate  the 
■contiguous  edges  of  the  scalenus  ant.  and  longus  colli,  to  see  the  verte- 
bral artery  which  lies  between  them  generally  covered  by  its  vein ;  this 
is  usually  best  drawn  out.  The  large  7th  transverse  process  is  a  good 
guide  to  the  intermuscular  interval.  If  the  artery  enter  higher  than  the 
6th  foramen,  it  will  be  inside  its  usual  course.  The  needle  is  passed 
from  without.  Suitable  retractors  and  a  good  light  are  essential  to 
success.  Smyth  first  performed  the  operation  (p.  881).  Alexander  of 
Liverpool  introduced  ligature  of  both  vertebrals  as  a  treatment  of 
epilepsy,  but  considerable  experience  has  led  him  to  abandon  the  opera- 
tion. 

The  inferior  thyroid  may  be  tied  through  a  3-inch  incision  along  the 
inner  edge  of  the  sterno-mastoid,  having  its  centre  \  inch  below  the  cri- 
coid cartilage.  The  carotid  sheath  and  its  contents  must  be  drawn 
bodily  outwards,  and  the  inf.  thyroid  will  be  found  running  up  and  in 
from  beneath  it  about  a  finger's  breadth  below  the  cricoid.  The  head 
must  be  flexed  to  permit  the  deeper  dissection,  and  the  vessel  carefully 
cleaned  to  avoid  inclusion  of  the  middle  cervical  ganglion. 

The  internal  mammary  passes  from  its  origin  behind  the  innomi- 
nate vein,  being  here  crossed  by  the  phrenic,  over  the  pleura,  down  and 
in  to  the  back  of  the  cartilage  of  the  1st  rib ;  it  then  runs  down  behind 
the  cartilages  of  the  ribs,  -|  inch  or  less  from  the  sternum,  to  the  6th 
space,  where  it  divides  into  sup.  epigastric  and  musculo -phrenic.  The 
triangularis  sterni  intervenes  between  it  and  the  pleura  below  the  2nd 
space. 

It  may  be  tied  by  an  incision  starting  over  the  edge  of  the  sternum 
and  running  two  inches  out  in  any  space.  Divide  the  fat,  great  pec- 
toral, ant.  intercostal  aponeurosis,  and  internal  muscle — the  latter  with 
knife  and  forceps.  Scratching  through  a  little  loose  areolar  tissue 
shows  the  artery  lying  between  two  veins  in  the  lower  spaces,  with  one 
in  the  upper.  If  the  vessel  have  been  wounded  and  have  retracted  beneath 
a  cartilage,  this  may  be  resected,  if  necessary  to  reach  the  artery. 

The  axillary  artery  extends  from  the  lower  edge  of  the  1st  rib  to 
the  lower  edge  of  the  teres  major  tendon.  Line:  F:omthe  middle  of 
the  clavicle  to  the  inner  edge  of  the  coraco-brachialis,  when  the  arm  is 
abducted  to  a  right  angle  ;  otherwise  the  vessel  forms  an  arch. 

Above  the  pectoralis  min.  the  vessel  is  covered  by  the  teguments 
and  platysma,  pectoralis  maj.,  and  costo-coracoid  membrane,  and  is  con- 
tained in  a  sheath  of  cervical  fascia.  It  lies  upon  the  first  digitation  of 
the  serratus  magnus  covering  the  1st  intercostal  space.  The  vein  lies 
to  the  inner  side :  the  cephalic  and  acromio-thoracic  veins  cross  the 
artery  from  outside  to  enter  the  axillary  vein.  The  brachial  nerves  lie 
outside  the  artery,  and  the  nerve  to  the  serratus  mag.  descends  behind  it. 

The  2nd  part  of  the  artery  is  covered  by  both  pectorals ;  no  muscle 
I  is  in  immediate  contact  behind.  The  vein  lies  to  the  inner  side ;  and 
the  three  cords  of  the  brachial  plexus  lie  respectively  outside,  behind, 
and  inside — between  the  artery  and  vein. 

The  3rd  part  is  covered  in  its  upper  half  by  the  pectoralis  maj.,  but 
below  this  it  is  subfascial.    It  lies  upon  the  tendons  of  the  subscapu- 
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laris,  latissimus,  and  teres  maj. ;  the  coraco-brachialis  is  to  its  outer 
side.  The  vein  lies  on  its  inner  side,  and  generally  receives  the  brachial 
venae  comites  opposite  the  subscapulars,  2  or  3  large  veins  being  internal 
to  the  artery  below  this.  The  ultimate  branches  of  the  brachial  plexus 
lie  around  the  vessel,  thus  :  in  front,  large  internal  cutaneous  ;  outside, 
median,  its  inner  head  crossing  over  the  artery  below  the  pectoralis 
min.,  and  ext.  cutaneous ;  behind,  musculo-spiral  and  circumflex,  as  far 
as  the  lower  edge  of  the  subscapularis ;  inside,  the  ulnar,  between  the 
artery  and  vein,  gradually  passing  inwards  behind  the  vein,  and  the 
small  internal  cutaneous,  internal  to  the  vein. 

Branches  are  numerous.  The  only  considerable  one  above  the 
pectoralis  min.  is  the  acromio-thoracic  axis,  issuing  through  the  costo- 
coracoid  membrane,  and  at  once  splitting  into  branches  running  to  the 
shoulder,  clavicle,  and  chest-wall.  Below  the  pectoralis  the  chief 
branches  are  the  subscapular  and  post,  circumflex,  rising  opposite  the- 
subscapularis. 

Irregularities  in  the  relations  of  the  axillary  to  nerves  and  veins 
are  frequent ;  also  in  the  origin  and  distribution  of  its  branches.  About 
once  in  every  10  cases  it  gives  off  a  large  branch,  which  may  be  the 
radial,  ulnar,  a  vas  aberrans  or  interosseous  artery,  or  which  may  give 
origin  to  some  of  the  chief  branches  of  the  axillary  and  brachial.  In 
the  latter  case  the  nerves  surround  the  stem  of  the  branches,  and  not 
the  main  trunk. 

The  axillary  may  be  tied  at  any  part  of  its  course ;  but  below  the 
clavicle,  and  where  it  lies  on  the  latissimus  in  the  3rd  part  are  the 
seats  of  election. 

Iiig-ature  of  the  1st  part  of  the  axillary  artery  (Fig.  311). — 
The  difficulties  in  this  operation  arise  from  the  depth  of  the  vessel,  and 


Fig.  311. — Ligature  of  the  right  axillary,  first  part  :  p.m.,  pectoralis  maj. 
cut  close  to  clavicle ;  d.,  deltoid ;  c.c.m..  costo-coracoid  membrane  ; 
p.min.,  pectoralis  min. ;  br.pl.,  brachial  plexus  ;  a.a.  and  a.v.,  axillary 
artery  and  vein  ;  aJh.v.  and  c.v.,  acromio-thoracic  and  cephalic  veins. 


the  numerous  branches  of  the  acromio-thoracic  artery  which  ramify 
superficial  to  it.  They  are  surmounted  by  a  free  incision,  by  dividing; 
the  great  pectoral  quite  close  to  the  clavicle,  and  by  clamping  each 
vessel  as  it  is  cut. 

Position :  On  the  back,  the  shoulder  hanging,  unsupported,  over  the 
edge  of  a  pillow  or  the  table,  and  the  arm  lying  by  the  side  ;  the  surgeon 
stands  by  the  side  of  the  patient.  The  incision  (Fig.  305,  4),  slightly 
concave  upwards,  runs  |  inch  below  and  parallel  to  the  clavicle,  starting 
just  inside  the  coracoid  process,  and  ending  1  inch  from  the  sternal. 
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end  of  the  clavicle.  The  skin,  platysma,  and  fat  are  divided :  the 
anterior  border  of  the  clavicle  is  plain,  on  retracting  the  upper  lip  of 
the  wound ;  run  the  knife  along  this,  divide  the  fibres  of  the  pectoral 
(p.m.)  in  several  layers,  and  clamp  at  once  any  vessel  cut.  So  soon  as 
the  muscle  is  cut  through,  retract  the  lower  lip  of  the  wound,  and 
push  up  the  shoulder  somewhat,  to  raise  the  clavicle.  The  acromio- 
thoracic  vessels  and  the  ext.  ant.  thoracic  nerves  will  also  probably 
be  seen.  Now  look  for  the  cephalic  vein  (c.v.),  crossing  inwards  over 
the  artery,  to  enter  the  axillary  vein  through  the  costo-coracoid  mem- 
brane (c.c.m.),  which  forms  the  floor  of  the  wound;  it  may  lie  quite 
close  to  the  sheath  of  the  subclavius.  Divide  or  tear  through  the  costo- 
coracoid  membrane  above  the  cephalic  vein,  making  an  opening  parallel 
to  the  clavicle.  Hook  down  the  membrane  below  the  opening,  and  with 
it  the  cephalic  vein.  The  axillary  sheath  is  now  bare,  and  the  blue  vein 
shows  through  it,  being  the  innermost  of  its  contents;  externally  lie 
the  brachial  nerves,  and  between  the  two  the  thick,  flat  band  of  the 
artery  may  be  felt  on  the  rib.  Whilst  a  finger  draws  the  vein  down  and 
in  and  protects  it  from  injury,  the  sheath  of  the  artery  is  opened  high 
up,  and  the  needle  passed  from  the  vein.  Care  must  be  taken  not  to 
include  the  3rd  cord  of  the  brachial  plexus,  and  not  to  mistake  it  for  the 
artery.  The  great  point  is  to  keep  close  to  the  clavicle.  The  operation 
is  a  difficult  one,  and  should  never  be  performed  when  ligature  of  the 
3rd  part  of  the  subclavian  would  do. 

Guthrie  proposed  to  divide  the  great  pectoral  in  the  line  of  the 
artery,  from  the  middle  of  the  clavicle  to  the  anterior  edge  of  the  axilla. 
Free  access  is  thus  given  to  any  part  of  the  vessel ;  and  by  suturing 
the  muscles  and  careful  position  it  is  said  that  good  union  may  be 
obtained. 

ligature  of  the  3rd  part  of  the  axillary  artery  (Fig.  313) — 
Position :  Upon  the  back ;  the  arm  is  abducted  to  a  right  angle,  or  even 


Pig.  312. — Incisions  for  :  1,  axillary  artery,  third  part ;  2,  brachial  artery 
at  middle  of  arm  ;  c.b.,  the  swell  of  the  coraco-brachialis.  The  patient 
is  lying,  and  the  arm  seen  from  below. 

more,  and  so  held  by  an  assistant,  the  forearm  being  slightly  flexed. 
The  surgeon  stands  below  the  arm  on  the  left  side,  either  below  or 
above  on  the  right.    The  axilla  must  be  shaved. 

Steady  the  skin  with  the  left  fingers,  and  make  an  incision  3  inches 
long  from  the  highest  point  of  the  axilla,  immediately  behind  the 
anterior  axillary  fold,  downwards  along  the  swell  of  the  coraco-brachialis 
(Fig.  312,  c.b.).  By  successive  strokes  of  the  knife,  divide  the  fat  and 
deep  fascia,  and  make  the  coraco-brachialis  evident  throughout  the 
wound.    If  this  muscle  is  drawn  forwards,  a  finger  passed  into  the 
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wound  feels  the  cord  of  nerves  and  vessels  immediately  behind  it. 
Nearest  the  muscle  will  be  felt  and  seen  a  thick  cord  not  entering  the 
coraco-brachialis— the  median  nerve ;  separate  this,  and  have  it  held  up 
with  the  muscle.    The  artery  is  now  exposed,  being  in  immediate  con- 


Fig.  313. — Ligature  of  the  left  axillary,  third  part :  p.m.,  pectoralis  maj.; 
c.b.,  coraco-brachialis;  m.n.,  median;  u.n.,  ulnar,  and  i.c.n.,  int. cutaneous, 
nerves ;  a.v.,  axillary  vein  seen  through  fascia  ;  a.a.,  axillary  artery. 

tact  with  the  median.  Its  sheath  must  be  opened,  and  the  needle  passed 
from  the  inner  side.  In  this  operation  the  large  axillary  vein  is  often 
not  seen  at  all,  or  only  through  the  fascia  (a.v.). 

The  brachial  artery  extends  from  the  lower  edge  of  the  teres  major 
to  the  middle  of  the  front  of  the  elbow,  at  the  level  of  the  neck  of  the 
radius  (a  finger's-breadth  below  the  fold).  It  lies  in  the  groove  between 
the  coraco-brachialis  and  biceps  in  front,  and  the  triceps  and  brachialis' 
anticus  behind.  It  is  subfascial  till  it  sinks  into  the  hollow  in  front  of 
the  elbow,  after  passing  beneath  the  semilunar  fascia  of  the  biceps ;  it 
lies  upon  the  long  and  inner  heads  of  the  triceps,  the  insertion  of  the 
coraco-brachialis,  and  the  brachialis  anticus,  and  has  the  coraco-brachialis 
and  biceps  to  its  outer  side,  perhaps  overlapping  it  a  little.  It  is  ac- 
companied by  two  venae  comites,  and  the  basilic  vein,  piercing  the  fascia 
at  the  middle  of  the  arm,  runs  up  internal  to  the  vessel ;  the  median 
basilic  crosses  the  artery  obliquely  at  the  bend  of  the  elbow,  being  sepa- 
rated from  it  by  the  semilunar  fascia.  The  median  nerve  lies  outside 
at  first,  but  at  the  middle  of  the  arm  crosses  inwards  (generally  over) ; 
the  ext.  cutaneous  is  also  outside  till  it  pierces  the  coraco-brachialis ; 
behind  is  the  musculo-spiral,  till  it  passes  back  between  the  heads  of 
the  triceps ;  inside,  as  far  as  the  middle  of  the  arm,  are  the  internal  cu- 
taneous and  ulnar. 

Branches. — The  superior  profunda  rises  from  the  first  inch ;  the 
inferior  profunda  and  medullary  artery  near  the  middle  of  the  arm ; 
and  the  anastomotic  about  2  inches  above  the  elbow. 

Irregularities. — The  artery,  with  the  median  nerve,  rarely  passes 
towards  the  inner  condyle,  turning  forwards  again  beneath  a  supra- 
condylar process.  It  is  not  very  uncommon  to  find  2  vessels  in  place  of 
one  in  some  part  of  the  arm,  from  high  division  of  the  brachial,  the 
origin  of  a  vas  aberrans  from  the  axillary,  or,  very  rarely,  division  and 
subsequent  reunion  of  the  brachial.  The  2  vessels  generally  lie 
together  in  the  arm,  the  abnormal  being  superficial ;  at  the  bend  of  the 
elbow  the  latter  is  often  subfascial,  or  even  subcutaneous.  One  or  other 
of  the  vessels  may  pass  through  a  supra-condylar  foramen. 
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Zrig-ature  of  tlie  brachial  artery  in  its  upper  third.— The  limb 
must  be  abducted  to  a  right  angle ;  the  operator  stands  below  the  left 
limb,  above  the  right.  A  3-inch  incision  is  made  on  to  the  coraco- 
brachialis,  which  is  the  rallying  point.  The  median  nerve  and  the 
artery  are  found  and  treated  as  in  the  last  operation. 

Ligature  at  the  middle  of  the  arm  (Fig.  314). — A  3-inch  incision 
(Fig.  312,  2)  is  made  along  the  edge  of  the  biceps,  and  deepened  through 


Fig.  314.—  Ligature  of  the  brachial  at  the  middle  of  the  arm.  b., 
biceps  ;  c.br.,  coraco-brachialis ;  m.n.,  median  nerve  drawn 
strongly  in ;  br.a.,  br.v.,  brachial. 


fat  and  fascia,  till  the  edge  of  the  biceps  is  clear  along  the  whole  wound ; 
draw  it  outwards  through  the  fascia.  The  median  nerve  is  now  seen, 
generally  where  it  is  crossing  inwards  over 
the  artery ;  it  must  be  drawn  inwards,  the 
fascia  over  it  having  been  divided  along 
the  whole  wound.  Between  the  nerve  and 
the  edge  of  the  biceps  will  now  be  seen  the 
artery  with  its  2  veins ;  the  sheath  of  the 
former  must  be  opened,  and  the  needle 
passed  from  either  side. 

Ligature  at  the  bend  of  the  elboio  (Fig. 
315). — Before  operating  find,  if  possible, 
the  line  of  the  median  basilic  and  median 
cephalic  veins ;  also  the  curved  inner  mar- 
gin of  the  biceps,  and  the  outer  edge  of  its 
tendon  as  low  as  possible. 

With  the  fore-arm  extended  and  supi- 
nated,  make  a  2-inch  incision  (Fig.  316,  1) 
crossing  the  middle  of  the  fold  of  the  elbow 
at  an  angle  of  45°,  and  having  its  centre  at 
the  fold,  midway  between  the  inner  condyle 
and  the  outer  edge  of  the  biceps  tendon. 
The  cut  should  not  wound  the  median  Piw_  315.-Ligature  of  the  bi-a-  - 
cephalic  vein,  and  should  lie  between  the  chial  at  the  bend  of  the  elbow  \ 
edge  of  the  biceps  and  the  median  basilic.  br-a-  and  hr-v->  brachial  artery 
As  it  is  deepened  the  median  basilic  vein  ;fde\7&ci{:  bicipital  f ascia ; 
must  be  freed  and  drawn  in ;  if  this  vein 

cannot  be  seen  before  operating,  the  wound  must  be  cautiously  deep- 
ened to  the  fascia,  and  any  veins  met  with  retracted  or  double-tied  and 
divided. 

Branches  of  the  internal  cutaneous  nerve  are  necessarily  cut  in  this 
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incision.  The  fascia  being  clean,  retract  the  edges  of  the  wound.  In 
the  lower  half  will  be  seen,  running  down  and  in,  the  thick  semilunar 
fascia  of  the  biceps ;  this  may  be  divided  upon  a  director.  The  artery, 
with  its  2  veins,  lies  immediately  beneath  it,  rarely  covered  by  sufficient  fat 
to  conceal  it.  The  opening  in  the 
fascia  having  been  enlarged,  the  ar- 
tery is  cleaned  and  the  needle  passed, 
as  may  be  most  convenient.  At  the 
inner  part  of  the  wound,  which  crosses 


Fig.  316.— Incisions  for  :  1,  bra- 
chial at  bend  of  elbow ;  2 
and  3,  for  radial  in  upper 
half  of  fore-arm  and  at  wrist; 
4  and  5,  for  ulnar  at  corre- 
sponding points ;  m.b.,  me- 
dian basilic  and  ulnar  veins; 
u  and  r,  lines  of  ulnar  and 
radial  arteries  ;  f.c.u.,  flexor 
carpi  ulnaris.  The  tendons 
of  the  flexor  carpi  rad.  and 
palmar  is  longus  are  indi- 
cated at  the  wrist. 


Fig.  317.— Dissection  of  fore-arm  and 
hand  to  show  radial  and  ulnar 
arteries.  Supinator  longus  drawn 
aside  ;  muscles  of  superficial 
layer,  except  flex.  carp,  ulnaris, 
cut ;  flex.  poll,  long.,  flex,  pro- 
fund,  dig.,  and  pronator  quadratus 
exposed. 


the  vessel  obliquely,  the  median  nerve  may  be  seen  at  some  distance 
from  the  artery ;  and  at  the  inner  end  is  the  biceps  tendon. 

The  radial  artery. — Line :  Almost  straight,  from  middle  of  bend 
of  elbow  to  styloid  process  of  radius.  It  then  winds  below  this  process 
to  the  back  of  the  wrist,  enters  the  palm  between  the  heads  of  the  1st 
interosseous  muscle,  and  ends  as  the  deep  palmar  arch  by  joining  the 
deep  branch  of  the  ulnar  (Fig.  317). 
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In  the  fore-arm  the  vessel  is  covered  by  the  supinator  long.,  generally 
to  about  the  middle,  being  subfascial  below,  between  the  tendons  of 
the  supinator  and  flex.  carp,  rad.,  neither  being  in  contact.  It  lies 
/upon  the  biceps  tendon,  supinator  brevis,  pronator  radii  teres,  flexor  sub- 
limis,  flexor  pollicis  long.,  pronator  quadratus  and  lower  end  of  radius. 
Two  veins  accompany  it ;  and  the  radial  nerve  (Fig.  318,  r.n.)  approaches 
the  artery  in  its  middle  third,  but  never  touches  it.    Branches  :  small. 

Irregularities. — The  artery  may  be  superficial  to  the  supinator  long., 
or  even  subcutaneous ;  and  at  the  wrist  may  pass  outside  the  extensor 
tendons. 

Ligature  of  the  radial  in  its  upper  half  (Fig.  318).— With  the 


Pig.  318. — Ligature  of  the  left  radial  in  its  upper  half.  /',  deep  fascia; 
s.l.,  supinator  long. ;  e.c.L,  ext.  carpi  rad.  long.,  and  r.n.,  radial  nerve, 
both  seen  through  fascia;  p.t.,  pronator  teres;  ?:a.,  radial  artery 
with  two  veins;  s.i\,  a  superficial  joining  a  deep  vein. 


•arm  supinated,  make  a  2-inch  incision  (Fig.  316,  2)  in  the  line  (r)  of  the 
artery ;  cut  through  the  fat,  and  expose  the  deep  fascia.  Look  for  the 
inner  edge  of  the  supinator  long,  (s.l.),  which  is  probably  inside  the 


Fig.  319.— Incision  for  radial  outside  the  wrist. 


wound ;  divide  the  fascia  on  it  all  along  the  wound.  Kaise  the  edge  of 
the  muscle  and  draw  it  out.    The  artery  (r.a.),  with  2  veins,  can  now  be 
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seen  and  felt  through  the  thin  fascia  binding  it  to  the  pronator  teres. 
Open  this  fascia,  clean  the  artery,  and  pass  the  needle  as  may  be  most 
convenient.    The  radial  nerve  is  not  seen. 

Xiig-ature  of  the  radial  above  the  wrist. — A  l|-inch  incision 
(Fig.  316,  3)  is  made  in  the  line  of  the  artery,  midway  between  the 
outer  edge  of  the  radius  and  the  flex.  carp.  rad.  tendon,  and  cau- 
tiously deepened  through  the  subcutaneous  tissue.  The  deep  fascia 
must  be  raised  and  divided  over  the  vessels,  the  artery  cleaned  and 
the  needle  passed  from  either  side. 

Iiigrature  of  the  radial  outside  the  wrist. — With  the  radial  side 
of  the  fore-arm  uppermost  and  the  hand  adducted  over  a  sandbag,  make 
an  incision  from  a  point  midway  between  the  styloid  process  of  the 
radius  and  the  groove  for  the  extensor  secundi  internodii  poll,  to  the 
ulnar  side  of  the  base  of  the  1st  metacarpal  (Fig.  319).  This  crosses  the 
radial  vein,  which  must  be  drawn  to  the  radial  side.  A  branch  of  the  radial 
nc  rve  to  the  thumb  usually  lies  in  the  ulnar  half  of  the  wound.  Open 
the  deep  fascia  carefully;  the  artery,  with  two  veins,  will  be  found 
crossing  the  wound  at  an  acute  angle,  and  must  be  tied  as  usual.  Some 
use  the  ext.  sec.  internod.  tendon  as  a  guide,  making  the  incision  along 
it ;  but  such  interference  with  the  tendon  exposes  it  to  great  danger 
of  sloughing  or  adhesion.    It  is,  however,  a  dead-house  operation. 

The  ulnar  artery  (Fig.  317)  takes  a  gently  curved  line  convex 
inwards,  from  the  middle  of  the  bend  of  the  elbow  to  the  middle  of  the 
ulna ;  from  this  point  it  runs  straight  to  the  outer  side  of  the  pisiform 
bone  and  divides  into  its  superficial  and  deep  branches ;  the  former 
constitutes  the  superficial  palmar  arch,  the  latter  passes  between  the 
little  finger  muscles  to  complete  its  deep  arch. 

In  the  fore-arm  the  vessel  is  at  first  deep  to  the  pronator  teres,  flex, 
carpi  radialis,  palmaris  long.,  and  flex,  sublimis;  it  lies  upon  the' 
insertion  of  the  brachialis  anticus  and  the  flex,  profundus.    Above  the 
middle  of  the  fore-arm  the  vessel  issues  from  beneath  the  inner  edge  of 
the  sublimis,  and  then  lies  between  the  flex.  carp,  ulnaris  and  the  flex. 


Fig.  320.— Ligature  of  the  left  ulnar  artery,  fl.c.n.,  flexor  carpi  ulnaris ;  f.s.,  flexor 
sublimis  ;  Jl-p.,  flexor  profundus  ;  u.it.,  ulnar  nerve;  u.a.,  ulnar  artery. 

profundus,  bound  down  by  fascia  to  the  latter  muscle.  Just  above  the 
wrist  it  comes  forwards  and  winds  on  to  the  annular  ligament,  being 
then  subcutaneous.  It  has  2  veins  with  it.  The  ulnar  nerve  lies  far 
inside  it  at  first,  but  comes  into  contact  with  the  artery  where  it  emerges 
from  beneath  the  flex,  sublimis  (Fig.  320)  and  continues  thence  internal  to 
and  somewhat  deeper  than  the  vessel.  The  palmar  cutaneous  branch  of 
the  ulnar  nerve  lies  on  the  artery  in  its  lower  fourth.  The  median  nerve, 
internal  to  the  ending  of  the  brachial,  takes  a  straight  course  down  the 
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fore-arm  crossing  the  ulnar  1  inch  below  its  origin,  and  separated  from 
it  by  the  ulnar  head  of  the  pronator  teres,  and  often,  by  a  slip,  from  the 
coronoid  process  to  the  flex.  poll.  long.  The  interosseous  trunk  is  a 
large  branch  rising  1  inch  down.  When  the  ulnar  rises  high,  it  is 
almost  always  superficial  to  the  muscles,  and  may  be  subcutaneous. 

lig-ature  of  tlie  ulnar  in  its  upper  half  (Fig.  320). — Success  in 
this  operation  depends  upon  hitting  the  interval  (Fig.  316,  f.c.u.)  between 
the  flex.  carp,  ulnaris  and  flex,  sublimis.  To  do  this,  stretch  a  bit  of 
string  from  the  inner  condyle  of  the  humerus  to  the  inner  side  of  the 
pisiform  bone,  and,  starting  from  the  middle  of  the  fore-arm,  make  an 
incision,  3-4  inches  long,  upwards  in  this  line.  Deepen  it  to  the  fascia, 
when  a  white  line,  formed  by  the  tendinous  edge  of  the  flex,  carpi  ulnaris 
(fl.c.u.),  will  be  seen ;  if  two  appear,  take  the  innermost.  Divide  the  fascia 
upon  the  muscle  just  external  to  this  throughout  the  wound.  Flex  the 
hand,  raise  the  flex,  carpi  ulnaris,  separating  it  from  the  flex,  sublimis  with 
the  handle  of  the  scalpel,  and  have  it  drawn  inwards  with  a  retractor. 
Cease  the  separation  so  soon  as  the  white  ulnar  nerve  is  seen  lying  on 
the  flex,  profundus.  Anterior  and  external  to  this  is  the  edge  of  the  flex 
sublimis  (fl.s.) ;  divide  the  fascia  upon  the  edge  of  this  muscle,  separate 
it  from  the  profundus  with  the  handle  of  the  scalpel,  and  draw  it 
forwards  and  outwards  with  a  retractor.  The  ulnar  artery  (u.a.),  with  2 
veins,  will  be  found  running  down  and  in  to  join  its  nerve,  beyond  the 
border  of  the  muscle,  at  the  lower  part  of  the  wound ;  it  may  be 
cleaned  at  any  point,  and  the  needle  passed  as  is  most  convenient. 

Xag-ature  of  the  ulnar  above  the  wrist. — Starting  1  inch  above 
the  pisiform  bone,  make  a  2-inch  incision  (Fig.  S16,  5)  along  the  radial 
side  of  the  flex,  carpi  ulnaris  tendon,  deepen  the  wound  boldly  on  to 
this  tendon,  and  make  it  plain  throughout  the  wound.  Now  slightly 
flex  the  wrist.  With  the  handle  of  the  knife,  separate  all  the  tendon 
from  the  flex,  profundus,  which  is  left  covered  by  a  layer  of  fascia,  until 
the  ulnar  nerve  is  seen  through  this  fascia ;  just  anterior  to  it  lies  the 
ulnar  artery  with  its  veins.  Open  the  fascia  over  them,  clean  the 
artery,  and  pass  the  needle  from  the  side  of  the  nerve. 

The  superficial  palmar  arch  (Fig.  317)  is  convex  downwards, 
and  reaches  a  line  drawn  across  the  palm  from  the  cleft  between  the 
thumb  and  forefinger.  It  lies  beneath  the  palmar  aponeurosis,  and  over 
all  nerves  and  flexor  tendons.  It  is  often  joined  externally  by  the 
superficial  volar,  and  rarely,  in  its  concavity,  by  an  enlarged  median 
artery.  It  gives  off  from  its  convexity  4  digital  arteries,  which  supply 
all  the  digits  except  the  thumb  and  radial  side  it  the  1st.  These 
vessels  (except  the  innermost)  run  between  the  metacarpals  and  divide 
at  the  clefts  of  the  fingers.  Incisions  must  therefore  be  made  into  the 
palm  in  the  lines  of  the  metacarpals.  The  superficial  arch  and  its 
branches  may  be  easily  tied  by  enlarging  any  wound.  The  superficial 
volar  is  sometimes  a  large  artery,  and  it  may  pass  through  the  short 
muscles  of  the  thumb  ;  in  enlarging  the  wound,  the  knife  should  be 
carried  parallel  to  the  muscular  fibres. 

The  aorta,  iliacs  and  their  branches. — The  abdominal  aorta, 
generally  divides  into  the  common  iliacs  in  front  of  the  body  of  the  4th 
lumbar  vertebra,  somewhat  to  the  left  of  the  mid-line,  but  often  in  the 
mid-line  and  sometimes  to  the  right  of  it.  It  may  divide  as  low  as  the 
5th  or  as  high  as  the  3rd  vertebra.  Ordinarily  its  point  of  bifurcation 
is  ^  to  f  inch  below  and  a  little  to  the  left  of  the  navel  (Fig.  321,  a), 
about  on  a  level  with  the  highest  point  of  the  iliac  crest.  If  from  the 
above  point  lines  (Fig.  321,  il.)  be  drawn  to  points  midway  between  the 
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ant.  sup.  spine  on  each  side  and  the  symphysis,  the  upper  third  will 
correspond  to  the  common  iliacs,  the  lower  two-thirds  to  the  external. 

The  end  of  the  aorta  is  covered  by  peritoneum  and  lies  upon  the 
vertebrae ;  on  its  right  is  the  vena  cava,  on  its  left  the  psoas.  The 
nerves  of  the  aortic  plexus  surround  it.  The  vena  cava  extends  lower 
than  the  aorta,  beginning  in  front  of  the  5th  lumbar,  behind  or  just 
external  to  the  right  common  iliac. 

The  common  iliacs  extend  from  the  end  of  the  aorta  to  the  lumbo- 
sacral articulation,  where  they  divide  into  external  and  internal  iliacs. 
They  are  generally  abo.ut  equal  in  length  (2  inches),  the  right  dividing 
somewhat  higher  than  the  left. 

Both  vessels  are  covered  by  peritoneum  ;  they  rest  upon  the  fourth 
and  fifth  vertebras.  The  left  artery  lies  along  the  inner  edge  of  the 
psoas,  the  right  touches  the  right  muscle  only  at  its  ending ;  higher  up 
the  cava  intervenes.  The  ureter  crosses  each  at  its  ending,  and  the 
sup.  haemorrhoidal  vessels  descend  into  the  pelvis  in  front  of  the  left. 
The  vein  lies  internal  to  its  artery  at  first ;  the  left  continues  so  and 
passes  behind  the  upper  end  of  the  right  artery  to  join  the  right  vein, 
which  passes  behind  its  artery,  and  form  the  cava.  Nerves  from  the 
aortic  to  the  hypogastric  plexus  cross  the  vessels. 

The  extreme  lengths  of  the  artery  are  less  than  half  an  inch  and  ±\ 
inches ;  both  rare.     The  ext.  and  int.  iliacs  have  been  seen  rising 

directly  on  one  side  from 
the  aorta.  No  branches 
as  a  rule ;  but  the  ilio- 
lumbar, middle  or  lateral 
sacral  or  a  renal  artery 
may  rise  from  it. 

The  external  iliac 
(Figs  321  and  322)  is 
covered  by  peritoneum  in 
front  and  on  its  inner 
side  ;  it  lies  unsupported 
over  the  pelvis  along 
the  inner  edge  of  the 
psoas  till  close  to  its 
ending,  when  it  comes  to 
lie  upon  the  psoas.  A 
chain  of  glands  surrounds 
both  artery  and  vein. 
The  ureter  often  crosses 
them  close  to  their  ori- 
gin ;  and  the  sigmoid 
flexure  and  ending  of  the 
ileum  cross  the  left  and 
right  vessel,  respectively, 
high  up.  The  vas  or 
round  ligament  ascends  on  the  inner  side  of  the  vessel  near  its  ending, 
and  when  entering  the  int.  ring  lies  in  front  of  it ;  so  also  do  the  sper- 
matic vessels,  but  the  ovarian  vessels  cross  the  artery  higher  up.  The  vein 
lies  internal  to  the  artery  and  becomes  also  posterior  to  it  a  short  dis- 
tance from  Poupart's  ligament;  the  circumflex  iliac  vein  crosses  in- 
wards over  it  close  to  Poupart's  ligament.  The  genital  branch  of  the 
genito-crural  lies  on  it  near  its  ending.  Two  branches  of  considerable  size 
rise  in  the  last  half -inch— the  deep  epigastric  and  the  deep  circumflex  iliac. 


Fig.  321.— Incisions  for :  1,  ext.  and  common  iliac 
(Abernetky);  2,  ext.  iliac  (Cooper);  3,  common 
femoral ;  a,  point  of  splitting  of  aorta ;  i.r.,  int. 
ring ;  i  I.,  line  of  ext.  and  common  iliac  arteries  ; 
e.r.,  ext.  ring. 
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Irregularities. — The  external  iliac  rarely  ends  in  the  profunda,  the 
■sciatic  of  the  internal  iliac  giving  the  chief  supply  to  the  lower  limb. 
Branches  which  should  spring  from  the  profunda  may  rise  from  the 
iliac  ;  and  its  own  branches  may  rise  1-2  inches  from  its  ending. 

The  internal  iliac  artery,  1-1^  inch  long,  extends  to  the  edge  of 
the  great  sciatic  notch  where  it  ends  in  two  divisions.  It  is  covered 
by  peritoneum,  and  lies  against  the  sacrum,  the  lumbo-sacral  cord  inter- 
vening ;  the  ureter  descends  on  its  inner  side.  Its  vein  lies  behind,  and 
the  ext.  iliac  vein  crosses  outside  the  first  part  of  the  artery  to  join  the 
internal  vein.  From  the  two  divisions,  anterior  and  posterior,  spring 
many  and  important  branches  ;  the  trunk  is  generally  free. 

Irregularities. — It  may  be  only  \  inch  long,  or  3  inches,  often 
varying  inversely  as  the  common  iliac.  It  may  divide  much  higher 
than  the  foramen.  The  ilio-lumbar  branch  often  rises  from  the 
common  trunk. 

The  vessels  above  the  ext.  iliac  are  tied  by  the  extension  of  the 
incision  introduced  by  Abernethy  for  ligature  of  this  vessel.  The  modes 
•of  tying  this  artery  will  therefore  be  described  first.  They  are  two  in 
number  :  Cooper's  and  Abernethy's. 

Xiig'ature  of  the  external  iliac — Cooper's  method  (Fig.  822). — 
Position  :  On  the  back  with  the  hips  extended  and  the  shoulders  slightly 
raised.  The  surgeon  stands  by  the  side  he  is  to  operate  on.  Shave  the 
pubes.  Feel  the  external  abdominal  ring  and  Poupart's  ligament. 
Quarter  of  an  inch  above  the  latter  and  half  an  inch  external  to  the 
Ting  begin  an  incision  (Fig.  321,  2)  which  runs  out  and  slightly  up  to 


Fig-.  322. — Ligature  o£  the  right  external  iliac  (Cooper).  e.o<,  ext. 
oblique  aponeurosis;  i.o.,  int.  oblique  ;  p.,  peritoneum  ;  La.  and 
i.v.,  ext.  iliac  artery  and  vein;  c.i.  and  c.i.v.,  circumflex  iliac 
artery  and  vein. 

1  inch  internal  to  the  ant.  sup.  spine  ;  deepen  it  through  fat  to  the  ext. 
oblique  aponeurosis  (e.o.)  parallel  with  the  fibres  of  which  the  cut  has 
been  made.  Clamp  the  superficial  epigastric  vessels  if  they  bleed. 
Separate  the  fibres  of  the  oblique  aponeurosis  throughout  the  wound, 
and  hold  up  the  upper  edge.  The  cord  is  now  exposed  surrounded  by 
the  cremaster,  and  in  the  outer  half  of  the  wound  lies  the  internal  oblique 
(i.o.)  Have  the  cord  raised  and  cut  through  the  cremaster  below  and 
outside  it.  The  fascia  transversalis,  which  now  appears,  is  to  be 
picked  up  with  forceps  below  the  ring,  notched,  and  torn  open  with 
the  fingers.  Two  retractors  now  draw  the  cord,  with  the  epigastric 
artery,  up  and  in,  and  the  internal  oblique  and  transversalis  up  and 
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out ;  at  the  same  time  they  guard  and  draw  up  the  peritoneum  (Fig.  322). 
The  removal  of  a  little  connective  tissue  lays  bare  the  lower  end  of  the 
artery.  If  the  branches  rise  normally,  the  sheath  should  be  opened  1 
inch  above  Poupart's  ligament,  and  the  needle  passed  from  within 
(vein)  out.  The  circumflex  iliac  vein  crossing  lower  down  must  be 
carefully  avoided,  and  the  genital  branch  of  the  genito-crural,  lying  on 
the  vessel,  should  not  be  included  in  the  ligature. 

The  advantages  of  this  operation  as  compared  with  Abernethy's 
are :  its  greater  ease,  the  smaller  size  of  the  wound,  the  lesser  tendency 
to  hernia,  the  slighter  disturbance  of  the  peritoneum.  Its  disadvantages 
are :  the  greater  danger  of  wounding  the  branches  of  the  artery  and 
the  circumflex  iliac  vein,  and  the  difficulty  of  extending  the  incision  so 
as  to  secure  the  artery  higher  than  1^-2  inches  up. 

Abernethy's  method,  modified  by  Liston  (Fig.  323).  Position  :  As  for 
Cooper's. 

The  incision  (Fig.  321)  begins  (or  ends)  1  inch  above  Poupart's 
ligament  and  half  an  inch  outside  the  internal  ring  and  curves  up,  to  a 
point  1  inch  above  and  internal  to  the  ant.  sup.  spine.  The  wound  is 
carried  through  the  fat  and  the  ext.  oblique  aponeurosis  laid  bare ;  this 

is  divided  along  the  con- 
cave edge  of  the  wound, 
so  far  as  possible  between 
its  fibres.  The  internal 
oblique  and  transversalis 
are  next  divided  by  suc- 
cessive light  strokes  of  the 
knife,  the  concave  edge 
being  always  adhered  to. 
The  fascia  tranversalis  is 
now  exposed.  It  must  be 
opened  without  injury  to 
the  peritoneum.  This  is 
best  effected  by  picking  up 
a  bit,  and  notching  it,  in 
the  neighbourhood  of  the 
internal  ring  where  sub- 
peritoneal fat  is  most 
plentiful.  A  broad  director 
may  then  be  cautiously 
passed  beneath  it,  or  it 
may  be  carefully  torn  open 
by  the  fingers  to  the  full 
length  of  the  wound.  The 
inner  lip  being  retracted, 
the  peritoneum  is  next  stripped  from  the  iliac  fossa— directly  inwards,. 
not  up  and  in.  The  spermatic  vessels  adhere  to  it.  Turn  the  patient 
on  to  the  sound  side  so  that  the  intestines  may  fall  away,  and  have 
the  peritoneum  protected  by  the  fingers  of  an  assistant.  Open  the 
sheath  of  the  artery,  clean  it  as  thoroughly  as  possible,  and  pass  the 
needle  from  within  outwards.  Be  most  careful  not  to  injure  the  struc- 
tures in  contact  with  the  lower  end  of  the  artery,  should  the  thread  be 
placed  here  ;  the  circumflex  iliac  vein,  especially,  bleeds  profusely  if 
wounded. 

In  some  cases  this  artery  has  been  found  dipping  down,  even  a 
finger's  length,  into  the  cavity  of  the  pelvis— either  naturally  (very  rare), 


Fig.  323. -Ligature of  the  left  ext.  iliac  (Abernethy). 
e.o.m.,  ext.  ob'ique;  i.o.,  int.  oblique;  t.,  trans- 
versalis ;  /.?.,  fascia  transversalis  ;  p.,  peritoneum ; 
i.ps.t.,  ilio-psoas  fascia  ;  g.c,  genito-crural  nerve ; 
e.i.  and  i.v.,  ext.  iliac  artery  and  vein. 
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from  advanced  atheroma,  or  pushed  down  by  a  mass  of  enlarged  glands 
which  may  frustrate  the  attempt  to  tie. 

ligature  of  the  aorta,  common  and  internal  iliac. — Should 
the  patient  be  very  fat,  the  incision  given  must  be  extended  upwards 
and  inwards  ;  and  this  must  be  done  also  if,  for  any  reason,  it  be  found 
necessary  to  tie  the  common  instead  of  the  external  iliac.  The  incision 
should  be  prolonged  towards  a  point  midway  between  the  navel  and 
xiphoid  cartilage ;  one  ending  2  inches  above  the  ant.  sup.  spine  gener- 
ally suffices  to  tie  the  common  iliac  ;  and,  through  one,  on  the  left  side, 
reaching  to  the  level  of  the  navel,  a  thread  may  be  placed  on  the  end  of 
the  abdominal  aorta.  Except  that  the  incision  is  longer  and  the  peri- 
toneum more  widely  stripped  up,  the  operation  is  the  same  as  that  for 
the  external  iliac.  The  ureter  adheres  to  the  peritoneum  and  is  raised 
with  it.  To  decide  which  vessel  is  exposed  at  the  bottom  of  any  part 
of  the  wound,  we  depend  upon  the  surface-marks  given  at  p.  897,  and 
a  careful  examination  with  the  finger  for  the  bifurcations  of  the  aorta 
and  com.  iliac  and  of  the  bones  in  their  vicinity.  Elaborate  cleaning 
of  the  artery  is  impossible.  The  needle  must  be  passed  from  within 
out  round  the  common  iliac  ;  the  left  artery  being  the  easier  to  reach  and 
to  tie,  its  venous  relations  being  much  less  close.  Bound  the  aorta  the 
needle  should  be  passed  from  the  cava. 

The  internal  iliac  can  be  tied  through  the  incision  for  the  common 
trunk.  The  needle  has  to  be  passed  guided  chiefly  by  sense  of  touch ; 
the  great  difficulty  is  the  veins — the  internal  iliac  behind  and  somewhat 
internal,  the  external  outside  the  upper  end.  These  must  be  carefully 
separated  from  the  artery  with  an  aneurysm  needle  having  a  well- 
rounded  point.  The  vessel  cannot  be  cleaned ;  it  must  not  be  strongly 
pulled  upon  in  tying  the  knot,  lest  the  ilio-lumbar  branch  be  torn 
through. 

The  main  object  of  all  these  operations  is  to  avoid  a  wound  of  the 
peritoneum,  though  in  this  the  more  extensive  ones  have  not  uncom- 
monly failed.  They  were  introduced  when  the  treatment  of  the  peri- 
toneum was  little  understood,  and  it  is  probable  that  most  surgeons 
would  nowadays  prefer  to  tie  any  vessel  above  the  lowrer  end  of  the 
external  iliac  through  an  incision  in  the  linea  alba  or  linea  semilunaris. 

The  femoral  artery  extends  from  Poupart's  ligament  to  the 
upper  end  of  the  lower  third  of  the  thigh,  where  it  passes  through  the 
opening  in  the  adductor  mag.,  becoming  popliteal.  Line  :  Erom  midway 
between  the  symphysis  and  ant.  sup.  spine  to  the  inner  tuberosity  of  the 
femur,  the  thigh  being  somewhat  flexed,  abducted,  and  rotated  out 
(the  position  for  ligature). 

It  lies  in  the  hollow,  often  visible  and  always  to  be  felt,  between  the 
extensors  of  the  knee  and  the  adductors  of  the  hip,  covered  below  its 
upper  4  inches  by  the  sartorius.  The  upper  2  inches  are  surrounded 
by  an  areolar  sheath,  containing  3  compartments— the  outer  for  the 
artery,  middle  for  the  vein,  and  the  internal,  f  inch  long,  is  the  crural 
canal.  Superficial  for  about  4  inches,  the  artery  is  then  covered  by  the 
sartorius  and  a  fascia  which  passes  between  the  vastus  int.  and  the 
adductors  long,  and  mag.,  roofs  in  a  triangular  interval  (Hunter's 
canal),  and  becomes  increasingly  dense  as  it  descends.  It  lies  upon  the 
psoas,  pectineus,  adductors  brev.,  long,  and  mag.,  being  separated  from 
the  pectineus  by  its  own  vein  and  the  profunda  vessels.  To  its  outer 
side,  in  Hunter's  canal,  is  the  vastus  int.  The  femoral  vein  is  in  the 
same  plane,  and  internal  to  the  artery  at  Poupart's  ligament,  passes 
behind  it  at  about  the  upper  edge  of  the  sartorius,  and  gradually 
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reaches  its  outer  side  in  Hunter's  canal ;  the  profunda  vein  lies  between 
the  artery  and  the  pectineus ;  and  a  subcutaneous  vein  often  ascends 
in  the  line  of  the  artery,  to  end  in  the  saphenous  vein,  which  is  internal 
to  it.  The  anterior  crural  nerve  lies  £  inch  outside  the  artery,  in  the 
depression  between  the  psoas  and  iliacus ;  its  internal  cutaneous  branch 
crosses  just  above  or  beneath  the  edge  of  the  sartorius ;  and  the 
internal  saphenous  crosses  gradually  inwards  over  the  artery  in  Hunter's 
canal.  Brandies  :  the  external  pudics,  superficial  epigastric,  and  cir- 
cumflex iliac — small  superficial  arteries  rise  immediately  below  Poupart's 
ligament.  Somewhere  in  the  2nd  inch  the  profunda  rises  from  the 
outer  side  of  the  femoral,  runs  out  a  little  on  the  iliacus,  and  gives  off 
the  two  large  circumflex  branches  before  turning  in  beneath  the  main 
trunk  on  to  the  pectineus.  In  Hunter's  canal  muscular  branches  rise, 
and,  just  above  the  opening,  the  anastomotic,  which  divides  at  once 
into  a  superficial  twig,  accompanying  the  saphenous  nerve,  and  a  deep- 
one  running  in  front  of  the  tendon  of  the  adductor  mag.  to  the  knee. 

Irregularities. — Earely  the  ext.  iliac  ends  in  the  profunda,  the  main 
artery  lying  at  the  back  of  the  limb  and  being  a  much  enlarged  sciatic 
The  artery  may  divide,  and  the  two  branches  reunite  in  some  part  of  its 
course.  The  profunda  may  arise  less  than  1  inch  below,  or  even  as  low 
as  4  inches  below  Poupart's  ligament ;  and  it  may  spring  from  some 
aspect  of  the  artery  other  than  the  outer.  When  rising  low,  one  or  both 
circumflex  arteries  will  probably  rise  from  the  femoral. 

The  femoral  may  be  tied  above  the  origin  of  the  profunda,  below  this 
branch  at  the  apex  of  Scarpa's  space,  and  in  Hunter's  canal.  The  apex 
of  Scarpa's  space  is  the  usual  seat  of  election.  For  all  the  operations 
the  patient  lies  on  his  back,  with  the  hip  slightly  flexed,  abducted,  and 
rotated  out,  the  knee  being  bent.  The  surgeon  stands  outside  the  limb, 
cutting  from  above  down  on  the  right  side,  from  below  up  on  the  left. 

Iiig-ature  of  the  common  femoral. — A  2-inch  longitudinal  inci- 
sion (Fig.  321,  3),  in  the  line  of  the  artery,  having  its  centre  \  inch  below 
Poupart's  ligament,  may  be  used.  Spare  the  glands  as  much  as  pos- 
sible ;  twist  any  bleeding  vessels  and  make  clear  Poupart's  ligament. 


Pig.  324. — Incisions  for  :  I,  the  femoral  in  Scarpa's  space  ;  2,  the  femoral  in 
Hunter's  canal ;  3,  the  popliteal ;  /.«.,  the  line  of  the  femoral  artery. 


The  deep  fascia  and  femoral  sheath  must  be  carefully  opened,  the- 
sheath  of  the  artery  then  notched,  the  vessel  cleaned  and  the  needle 
passed  from  within  outwards.  The  objection  to  this  operation  is  the 
necessary  proximity  of  the  ligature  to  collateral  branches.    Through  a 
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somewhat  longer  cut,  having  its  centre  1^-  inch  below  the  ligament,  it  is 
easy  to  tie  the  profunda  near  its  origin. 

Ziiftatare  at  the  apex  of  Scarpa's  space  (Fig.  325). — A  3-4 -inch 
incision  (Fig.  324,  1)  is  made  in  the  line  of  the  artery,  having  its  centre 
4  inches  below  Poupart's  ligament,  and  deepened  through  the  fat  to  the 
fascia  lata ;  lymphatic  glands,  and  the  vein  before  mentioned  (p.  902), 
must  be  avoided,  if  possible.  Eetract  the  edges.  Through  the  fascia 
the  edge  of  the  sartorius  (s.)  will  be  seen  crossing  the  wound  downwards 
and  inwards ;  divide  the  fascia  upon  this  edge  so  far  as  the  muscle  is 
exposed  in  the  wound.    A  branch  of  the  middle  cutaneous  nerve  may 


subj  ect  was  thin  and  old. 

be  seen  piercing  the  muscle ;  and  the  internal  cutaneous  (i.c.n.)  crosses 
inwards  over  the  artery  at  the  upper  edge  of  the  muscle.  Eaise  the 
muscle  with  the  outer  retractor.  Through  the  fascia  beneath  it  will  be 
seen  and  felt  the  femoral  artery.  Open  the  fascia  over  it  longitudinally  ; 
then  its  sheath,  and  pass  the  needle  from  within  out,  as  being  most 
easy.  Great  care  must  be  taken  not  to  wound  the  vein  behind  the 
artery. 

Ligature  in  Hunter's  canal  (Fig.  326). — The  line  given  for  the 
femoral  artery  is  obviously  anterior  to  its  lower  part,  which  renders  it 
necessary  in  this  operation  to  cut  |  inch  behind  and  parallel  to  the  line  ; 
otherwise  the  vastus  int.,  and  not  the  sartorius,  is  exposed  in  the 
wound.    The  incision  (Fig.  324)  should  be  3-4  inches  long,  and  have  its 


Fig.  325. — Ligature  of  the 
right  femoral  in  Scarpa's 
space.  /.,  fascia  lata ; 
s.,  sartorius ;  i.c.n.,  int. 
cutaneous  nerve ;  v.,  a 
small  superficial  vein ; 
f.a.,  femoral  artery.  The 
loose  connective  tissue 
round  the  vessels,  as  dis- 
tinct from  the  sheath  of 
the  artery,  is  shown.  Re- 
duced   one-third.  The 


Fig.  326.— Ligature  of  right  femoral  in 
Hunter's  canal,  s.,  sartorius,  turned 
in  ;  f.h.,  fascia  roofing  in  Hunter's 
canal ;  s.n.,  long  saphenous  nerve  ; 
v.i.,  vastus  int.;  a.l.,  adductor  long.; 
f.a.,  femoral  artery.  Reduced  one- 
third.  The  subject  was  very  mus- 
cular. 
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centre  at  the  mid-point  of  the  thigh.  Superficial  veins  must  be  avoided, 
and  the  fat  cut  through  till  the  fascia  lata  is  exposed.  This  must  be 
divided  upon  the  sartorius,  the  fibres  of  which  are  almost  vertical, 
inclining  slightly  inwards.  Being  certain  that  the  sartorius  is  reached, 
retract  the  outer  lip  of  the  fascia,  and  free  the  anterior  edge  of  the 
muscle ;  pass  a  retractor  beneath  it,  and  draw  it  back  and  in.  The 
fascia  roofing  in  Hunter's  canal  is  exposed,  and  beneath  the  lower  end 
the  saphenous  nerve  may  be  seen  escaping ;  open  it  and  slit  it  from  end 
to  end  of  the  wound,  first  making  sure  that  nothing  but  it  lies  upon  the 
director.  Now  the  artery  in  its  sheath  presents,  the  ext.  saphenous 
lying  in  front,  and  the  vein  behind  or  outside.  Open  the  sheath,  clean 
the  vessel  carefully,  hold  the  inner  cut  edge  of  the  sheath  with  forceps 
and  make  it  tense,  and  pass  a  blunt  needle  from  behind  forwards. 

The  popliteal  artery  starts  from  the  opening  in  the  adductor 
mag.,  and  ends  beneath  the  soleus  at  the  lower  end  of  the  popliteus. 
It  runs  from  above,  down  and  out,  to  the  interval  between  the  condyles, 
then  rather  less  outwards  to  its  division  opposite  the  angle  between  the 
tibia  and  head  of  the  fibula.  It  is  covered  at  first  by  the  semi-membra- 
nosus,  then  it  is  superficial,  and  finally,  the  heads  of  the  gastrocnemius 
come  together  over  it.  It  lies  on  the  popliteal  surface  of  the  femur,  the 
post,  ligament  of  the  knee,  and  the  popliteus  muscle.  Its  vein  lies 
behind  and  outside  it  above,  crossing  gradually  to  the  inner  side ;  into 
it  opens  the  short  saphenous,  which  ascends  in  the  mid-line,  and  pierces 
the  fascia  at  the  lower  part  of  the  space.  The  internal  popliteal  nerve, 
descending  in  the  mid-line  of  the  limb,  lies  over  the  artery,  but  sepa- 
rated by  some  distance,  where  the  latter  lies  in  the  mid-line  (at  back  of 
knee-joint) ;  lower  down  it  crosses  to  the  inner  side.  A  branch  of  the 
obturator  to  the  knee  lies  on  the  vessel.  Several  muscular  branches 
arise  above  the  joint,  and  opposite  the  knee  five  articular  vessels  come  off. 

Irregularity. — The  only  one  of  surgical  importance  is  that  it  may 
divide  as  high  up  as  the  intercondylar  space. 

ligature  of  the  popliteal  above  the  knee  may  be  done  in  2 


F:g.  327.— Ligature  of  the  right  popliteal,  a.m.,  adductor  mag. ;  s.,  sartorius ; 
s.i.,  internal  saphenous  nerve  with  branch  of  anastomotic  branch ;  p.a., 
popliteal  artery  lying  in  fat,/. 

ways :  (a)  The  patient  is  placed  on  his  face,  the  knee  extended.  A 
4-inch  incision  is  made  in  the  mid-line,  reaching  to  or  from  the  popli- 
teal fold.  Deepen  the  wound  through  the  fat,  looking  out  for  the  short 
saphenous ;  open  the  deep  fascia  all  along,  and  expose  the  semi-mem- 
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branosus  above.  Below  this,  pass  the  finger  into  the  fat,  and  feel  for  the 
tight  tolerably  superficial  cord  of  the  int.  popliteal  nerve.  Now  flex  the 
knee,  draw  the  semi-membranosus  in  and  the  int.  popliteal  out,  without 
exposing  it,  and  deepen  the  wound  carefully  in  the  interval,  feeling 
frequently  for  the  thick  cord  formed  by  the  artery  and  the  vein  lying  on 
the  femur.  The  separation  of  the  artery  from  the  vein  must  be  made 
from  the  inner  side  with  blunt  instruments.  When  the  artery  has  been 
cleaned  as  well  as  possible,  pass  an  armed  needle  from  without,  protect- 
ing the  vein  with  a  finger. 

(b)  The  position  is  that  for  tying  the  femoral.  A  4-5-inch  incision 
(Fig.  324,  3)  is  made  along  the  posterior  edge  of  the  adductor  mag. 
tendon,  the  fascia  is  bared  and  opened,  the  adductor  mag.  is  drawn 
forwards,  the  sartorius  backwards,  and  the  long  saphenous  nerve, 
passing  down  and  back  beneath  it,  exposed.  The  fat  of  the  popliteal 
space  now  protrudes.  Tear  carefully  through  it,  and  the  finger  will 
soon  feel  the  thick  cord  of  the  vessels ;  the  artery  presents,  and  is 
cleaned  and  tied  without  any  vein  or  nerve  of  importance  being  seen. 

The  posterior  tibial  artery  continues  in  the  line  of  the  popliteal, 
and  ends  beneath  the  int.  annular  ligament,  midway  between  the  int. 
malleolus  and  the  point  of  the  heel.  It  is  covered  by  the  gastrocnemius 
and  soleus  in  its  upper  two  thirds,  but  is  subfascial  on  the  inner  side  of 
the  tendo  Achillis  in  its  lower  third.  It  divides  into  the  2  plantars  beneath 
the  abductor  hallucis.  It  is  bound  down  to  the  deep  muscles  by  the 
layer  of  fascia  over  them,  and  is  adherent  to  the  under-surface  of  this 
fascia.  It  lies  on  the  tibialis  posticus,  flexor  long,  dig.,  and  the  back  of 
the  tibia  and  ankle  joint.  Behind  the  malleolus,  iu  has  the  tibialis  post, 
and  flexor  long.  dig.  tendons  \  inch  inside,  and  the  flexor  long,  hallucis 
is  -|  inch  outside  it  (Fig.  328).  It  has  the  usual  2  veins.  The  post,  tibial 
nerve  lies  inside  the  artery  at  first,  crosses  it  about  1  inch  down  and 
remains  on  the  outer  side.  The  peroneal  branch  is  the  chief.  Rising 
1  inch  down,  it  runs  outwards  between  the  tibialis  post,  and  soleus,  to 
reach  the  inner  edge  of  the  fibula,  along  which  it  lies  in  a  fibrous  sheath 
between  the  origins  of  the  tibialis  post,  and  flexor  long,  hallucis,  largely 
overlapped  by  the  latter.  At  the  lower  end  of  the  interosseous  space,  it 
sends  forwards  the  ant.  peroneal,  and  runs  down  behind  the  ext.  mal- 
leolus to  the  heel  and  foot.  The  ant.  peroneal  runs  down  in  front  of  the 
malleolus  also  to  the  outer  side  of  the  foot. 

Irregularities. — The  artery  may  spring  from  the  popliteal  as  high  as 
the  intercondylar  notch ;  may  be  very  small,  or  absent,  being  replaced 
by  a  large  peroneal,  crossing  the  leg  where  the  con.  municating  branch 
normally  lies.  The  peroneal  may  rise  as  low  as  3  inches  below  the 
popliteus,  or  it  may  come  off  too  high,  even  from  the  popliteal.  It  is 
very  rarely  absent,  and  too  large  much  more  commonly  than  too  small. 
The  ant.  peroneal  may  replace  the  ant.  tibial  below. 

Iiig-ature  of  the  posterior  tibial  (Fig.  328)  at  the  middle  of  the 
leg.  Position :  On  the  back  with  the  limb  semi-flexed  and  laid  on  the 
outer  side.  A  4-inch  incision  is  to  be  made  1-inch  behind  and  parallel  to 
the  inner  margin  of  the  tibia,  its  centre  corresponding  to  the  middle  of  the 
leg.  This  is  carried  through  skin  and  fat,  the  saphenous  vein  being  looked 
out  for  and  avoided.  Then  the  deep  fascia  is  opened  and  as  a  rule  the 
soleus  only  is  exposed,  the  gastrocnemius  falling  away  to  the  outer  side 
of  the  limb.  The  fibres  of  the  soleus  rising  from  the  tibia  are  now  to 
be  divided  all  along  the  wound,  in  an  antero-posterior  plane,  by1  suc- 
cessive strokes  of  the  knife,  until  the  tendon  forming  its  deep  surface  is 
everywhere  plain.    This  is  to  be  pinched  up,  notched,  and  opened  rom 
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end  to  end.  Sometimes  a  few  fibres  will  be  found  rising  from  its  deep- 
surface  ;  they  must  be  carefully  divided.  Extend  the  foot  fully,  pass  a 
broad  retractor  beneath  the  soleus  and  open  the  wound  fully ;  through 
the  thin  deep  layer  of  fascia,  the  nerve  and  vessels  are  now  seen  lying 


\ 

FIG.  328.— Ligature  of  the  right  posterior  tibial  at  the  middle  of  the  leg. 
s.,  soleus;  s.a.,  soleus  aponeurosis;  /.,  deep  layer  of  fascia  ;  f.l.d.  flexor 
long.  dig. ;  a.,  n.,  and  v.,  posterior  tibial  artery,  nerve,  and  vein. 


deeply  on  the  tibialis  post.  The  veins  adhere  closely  to  the  artery  and  . 
must  be  carefully  separated. 

Some  operators  have  proposed  to  detach  the  soleus  from  the  bone 
instead  of  cutting  through  it ;  but  it  is  difficult  to  distinguish  its  fibres 
of  origin  from  those  of  the  flexor  long,  dig.,  and,  above  all,  this  proceed- 
ing detaches  the  deep  layer  of  fascia  which,  when  raised  with  the  soleus, 
carries  the  vessels  along  with  it. 

The  above  regular  operation  is  very  rarely  required  :  in  cases  of ' 
wound  one  would  as  a  rule  enlarge  the  opening  up  and  down,  and  thus 
reach  the  bleeding  point. 

Ligature  of  the  'posterior  tibial  in  its  lower  third.    The  vessel  is  now 
subfascial  and  rests  on  the  flex.  long.  dig.  or  on  the  tibia.    It  is  easily 
reached  by  a  2-3  inch  incision  parallel  to  the  inner  edge  of  the  tibia  and 
midway  between  it  and  the  tendo  Achillis.    One  or  two  layers  of  fascia  • 
must  be  slit  up  to  expose  the  artery. 

Ligature  of  the  posterior  tibial  behind  the  malleolus.  A  curved 
incision  2\  inches  long  and  concave  forwards  is  made,  a  finger's -breadth 
behind  and  below  the  malleolus  ;  the  pulsation  of  the  vessel  should  be  • 
used  as  a  guide.  The  incision  is  deepened  and  the  int.  annular  ligament 
divided  along  the  concave  edge  of  the  wound.  If  the  incision  has  been 
well-placed,  the  artery  is  now  exposed :  clean  and  tie.  Avoid  opening 
the  sheaths  of  the  tendons  on  either  side  of  it  (p.  905). 

To  tie  the  peroneal  artery  at  the  middle  of  the  leg.  The  patient 
lies  on  the  opposite  side,  and  the  leg,  moderately  flexed,  rests  on  the 
inner  side.  A  4-inch  incision  is  made  in  the  middle  of  the  leg,  directly 
over  the  posterior  edge  of  the  fibula.  It  is  deepened  between  the  ■ 
peronei  and  soleus  until  the  bone  is  reached.  The  soleus  must  be  raised 
and  drawn  inwards  by  a  retractor ;  if  rising  from  the  fibula  above,  it 
must  be  detached  as  high  as  the  wound  extends.  The  flex.  long, 
hallucis  is  now  exposed  beneath  the  deep  layer  of  fascia.  The  two  • 
must  be  carefully  detached  from  the  bone  all  along  the  incision  until 


ANATOMY  OF   THE  ANTERIOR  TIBIAL 


907 


the  tube  of  fascia  (p.  905)  containing  the  peroneal  is  reached.  The 
muscle  being  held  up  whilst  the  ankle  is  extended,  the  sheath  of  the 
vessels  can  be  opened  and  the  artery  cleaned  and  tied. 


Fio.  329. — The  relations  of  parts  behind  the  inner  ankle. 


The  anterior  tibial  artery  extends  from  the  lower  edge  of  the 
popliteus  to  the  front  of  the  ankle,  whence  it  is  continued  as  the  dorsal 
artery  of  the  foot  to  the  post,  end  of  the  first  inter-metatarsal  space. 

Line :  From  a  point  midway  between  the  head  of  the  fibula  and  ext. 
tuberosity  of  the  tibia  to  a  point  midway  between  the  malleoli,  and 
thence  on  to  the  base  of  the  first  interosseous  space  (Fig.  331,  a.t.). 

Coming  forward  at  once  between  the  heads  of  the  tibialis  post,  and 
through  the  interosseous  membrane,  the  artery  at  first  lies  very  deeply 
on  the  membrane  with  the  tibialis  ant.  inside  and  the  extensor  com. 
dig.  outside ;  but  the  extensor  prop,  hallucis  soon  intervenes  between  it 
and  the  latter  muscle,  and  in  the  lower  third  of  the  leg  crosses  the 
artery  which  lies,  opposite  the  ankle,  between  the  ext.  prop,  hallucis 
(inside)  and  the  ext.  com.  dig.  (outside).  The  artery  lies  in  its  lower 
third  on  the  front  of  the  widening  tibia  and  on  the  ankle-joint ;  it  is 
much  nearer  the  surface  below  than  above.  One  of  its  two  veins  is 
placed  in  front,  the  other  behind  it.  The  ant.  tibial  nerve  appears  on 
the  outer  side  of  the  artery  in  the  upper  third,  lies  in  front  of  it  for 
most  of  its  course,  but  generally  on  the  outer  side  at  the  ankle. 

The  dorsal  artery  is  subfascial  except  near  its  ending,  where  it  is 
crossed  by  the  slip  of  the  extensor  brev.  dig.  to  the  great  toe.  It  lies  on 
the  inner  tarsal  bones  and  passes  into  the  foot  between  the  heads  of  the 
first  dorsal  interosseous  muscle.  It  has  a  vein  on  each  side,  and  the 
ant.  tibial  nerve  outside. 

Branches. — All  small. 

Irregularities. — In  high  splitting  of  the  popliteal,  the  ant.  tibial  may 
pass  in  front  of  the  popliteus.  It  may  be  small  and  reinforced  by  the 
int.  plantar  or  ant.  peroneal ;  or,  rarely,  it  may  be  absent.    The  dorsal 
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artery  not  uncommonly  curves  out  below  the  ankle,  ultimately  returning 
to  the  first  space. 

To  tie  the  anterior  tibial.— In  the  upper  third.  Position :  On 
the  back,  with  the  knee  moderately  flexed  over  a  firm  pillow;  the 
limb  must  be  held  with  the  toes  pointing  straight  forwards.  The  line 
of  the  artery  should  be  accurately  marked 
and  a  4 -inch  incision  made  in  the  upper 
third  of  the  leg  (Fig.  331,  1).  Eetract 
the  edges  of  the  wound,  and  if  the  in- 


Fig.  330.— The  relations  of  the  an- 
terior tibial  and  dorsal  artery  of 
the  foot. 


Fig.  331.— Incisions  for :  1,  ant. 
tibial  above  middle  of  leg ;  2, 
do.  above  ankle ;  3,  dorsalia 
pedis ;  e.t.,  ext.  tuberosity  of 
tibia ;  /.,  head  of  fibula ;  a.t., 
the  line  of  the  ant.  tibial. 


terstice  between  the  tibialis  ant.  and  ext.  com.  dig.  is  not  at  once 
evident,  divide  the  aponeurosis  transversely  from  near  the  tibia  to  a 
point  outside  the  line  of  the  artery.  The  cleft  will  now  be  evident,  and 
the  fascia  must  be  slit  up  and  down  throughout  the  wound.  Flex  the 
ankle  and  separate  the  muscles  ;  at  the  lower  part  of  the  wound  the 
ext.  prop,  hallucis  may  appear  and  must  be  drawn  out.  The  artery  will 
thus  be  exposed  and  must  be  cleaned  and  tied,  the  nerve  in  front  of  it 
being  held  aside  (Fig.  332). 
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In  the  middle  of  the  leg  the  operation  is  quite  similar  to  the  above, 
but  the  ext.  prop,  hallucis  is  seen  much  sooner  after  opening  the  fascia. 

In  the  lower  third  a  3-inch  in- 
cision is  made  in  the  line  of  the 
artery,  reaching  to  one  inch  from 
the  ankle  joint  (Fig.  331,  2).  Divide 
the  fascia  all  along  the  wound. 
Farabeuf  recommends  the  insertion 
now  of  the  left  forefinger  beneath 
the  inner  lip  of  the  aponeurosis  to 
the  crest  of  the  tibia,  and  the  draw- 
ing outwards  of  everything  lying  on 
the  bone ;  then  let  the  innermost 
cord  slip — it  consists  of  the  tibialis 
antieus  and  ext.  hallucis.  The 
space  outside  them  must  be  opened 
from  below  up,  and  in  it  will  be 
found  the  artery  when  the  foot  is 
flexed  and  the  muscles  lax.  In 
most  people  the  interval  between 
the  ext.  hallucis  and  ext.  com.  dig. 
can  be  felt  opposite  the  ankle. 
(Even  as  low  as  this,  the  vessel  is 
often  best  found  internal  to  the 
ext.  prop,  hallucis). 

To  tie  the  dorsal  artery  of 
the  foot  make  a  1^-inch  incision 
in  the  line  of  the  artery  extending 
from  or  to  the  base  of  the  first  space 
(Fig.  331,  3).  Deepen  the  wound, 
sparing  any  nerves  or  vessels  seen, 
and  seek  in  the  upper  part  of  the 
wound  the  inner  slip  of  the  exten- 
sor brevis.  Free  its  upper  border 
and  draw  it  gently  outwards : 
the  vessels  should  lie  beneath  it. 

If  they  do  not,  let  the  muscle  go  and  carefully  examine  the  base  of  the 
first  space. 


Fig.  332.-— Ligature  of  left  ant.  tibial  above 
the  middle  ;  t.a.,  tibialis  antieus  ;  e.p.h., 
ext.  prop,  hallucis,-  e.l.d.,  ext.  long,  digi- 
torum  ;  a.t.n.  and  t.a?'.,  ant.  tibial  nerve 
and  artery. 


CHAPTEE  LIV. 

AMPUTATIONS  AND  EXARTICULATIONS. 

Definition. — '  Amputation  '  implies  the  removal  of  the  whole  or  a 
portion  of  an  extremity  or  of  some  part  which  projects  from  the  surface 
of  the  trunk,  e.g.  breast,  penis,  tonsil ;  the  present  chapter  deals  with 
the  limbs  only.  In  an  '  amputation  '  the  bone  is  divided  ;  in  an  '  exar- 
ticulation '  the  limb  is  removed  at  a  joint. 

Indications  for  amputation  are  numerous: — 

1.  Injury :  (a)  Completely  smashing  the  part ;  (b)  tearing  the  main 
vessels,  so  that  gangrene  must  ensue ;  or  (c)  the  main  nerves,  causing 
irreparable  paralysis  together  with  other  serious  damage  to  the  limb  ; 
(d)  extensive  loss  of  soft  parts  rendering  recovery  with  a  useful  limb 
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impossible ;  and  (e)  loss  of  skin  too  great  to  allow  of  healing  even  with 
the  help  of  transplanted  bits  of  skin. 

2.  Inflammation :  (a)  Threatening  life  by  hectic  and  albuminoid 
degeneration,  or  (a  much  less  common  indication)  by  septicemia,  pye- 
mia or  tetanus — there  being  reason  to  hope  that  removal  of  the  local 
mischief  will  be  followed  by  subsidence  of  the  general  symptoms ;  or  (b) 
damaging  the  part  so  much  that  recovery  with  a  useful  limb  is  im- 
possible ;  or  (c)  remaining  chronic  and  incapacitating  the  patient  from 
earning  a  living.  Under  b  and  c  fall  cases  of  extensive  incurable  ulcera- 
tion, especially  annular,  of  the  leg ;  and  to  this  group  belong  inflamma- 
tions of  joints — the  commonest  causes  of  amputation  in  civil  practice. 

3.  Gangrene  of  a  considerable  part  from  any  cause,  e.g.  mechanical 
injury,  burn  or  frostbite,  ruptured  artery  or  aneurysm,  spreading  gan- 
grene, hospital  gangrene  and  other  acute  septic  inflammations,  or  arte- 
rial thrombosis  ('  senile  '  gangrene). 

4.  Malignant  growths  of  the  soft  parts  or  bones  not  freely  removable 
by  milder  measures ;  and  disabling  simple  growths  or  elephantiasis 
similarly  qualified. 

5.  Deformity  or  paralysis  rendering  a  limb  useless,  unsightly,  an 
incumbrance  or  the  seat  of  frequent  ulceration. 

Our  primary  object  in  amputating  is  completely  to  remove  an  in- 
jured or  diseased  part  in  such  a  manner  that  the  patient  shall  have  the 
best  chance  of  recovery  with  the  most  serviceable  stump. 

The  mortality  after  amputation,  as  after  all  operations,  is  influenced 
by  the  age  and  general  condition  of  the  patient,  and  by  the  hygienic 
circumstances  under  which  he  is  placed  ;  but  it  is  influenced  far  more 
by  the  hygiene  of  the  patient's  own  wound,  by  the  cause  for  which  the 
amputation  is  performed,  and  by  the  height  at  which  it  is  done. 

The  very  young  and  very  old  do  not  bear  serious  operations  well ;  yet . 
surprising  recoveries  occur,  and  we  must  admit  that  we  are  frequently 
much  deceived  as  to  the  resisting  power  of  a  patient.  To  be  placed  in  a 
hospital  which  has  long  been  crowded  with  septic  wounds  is  undoubtedly 
one  of  the  greatest  misfortunes  that  can  befall  a  wounded  man ;  but  if 
his  own  wound  be  thoroughly  guarded  against  the  entry  of  germs  from 
without,  he  is  practically  safe  from  the  diseases  which  were  formerly 
hospital  scourges.  Asepsis  and  drainage  of  the  wound  are  all-important, 
both  to  the  patient  himself  and  his  wounded  neighbours,  if  he  have 
any ;  for,  putting  aside  shock  and  primary  haemorrhage  as  more  or  less 
accidental,  septicaemia,  septic  osteomyelitis,  pyaemia,  secondary  haemor- 
rhage and  gangrene  of  the  stump,  are  the  causes  of  death  after  ampu- 
tation. Osteomyelitis  occurs  more  easily  when  the  medullary  canal  has 
been  opened  than  when  the  saw  has  passed  through  the  cancellous  end 
of  a  bone.  From  an  etiological  point  of  view  (see  above)  amputations 
may  be  classed  as  (1)  amputations  for  injury,  (2)  for  disease,  and  (3)  of 
expediency — divisions  of  practical  importance,  for  the  mortality  varies 
much  in  the  different  groups,  being  greatly  higher  after  amputation  for 
injury  than  for  disease  :  shock  and  primary  hemorrhage  account  for 
much  of  the  difference,  but  septic  disease  was  formerly  so  rife  among  the 
former  cases  as  to  give  rise  to  the  saying  that  a  robust  countryman  who 
had  never  had  a  day's  illness  was  a  worse  subject  for  amputation  than 
one  worn  by  chronic  joint  disease  and  long  confined  to  bed.  Bryant 
long  ago  showed  that  at  Guy's  the  mortality  after  amputations  of  expe- 
diency was  exceptionally  high  (40  per  cent.)  and  chiefly  from  septic 
disease,  the  otherwise  healthy  subjects  seeming  to  act  as  virgin  soil  to 
their  poisons.    Antiseptics  ought  to  render  such  cases  the  lepst  danger- 
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ous,  one  would  think ;  and  they  do  prevent  sepsis  in  most  of  the  trau- 
matic cases  seen  early. 

A  factor  of  great  importance  in  the  result  of  amputations  for  injury 
is  the  time  at  which  they  are  performed.  Experience  has  shown  that 
no  time  is  so  favourable  as  that  soon  after  the  infliction  of  the  injury. 
It  is  advisable  in  cases  of  intense  shock  to  rally  the  patient  before 
operating ;  otherwise  the  sooner  the  operation  is  performed  the  better. 
Amputations  done  within  the  first  24  hours  of  an  injury  are  called 
primary.  After  this  period,  in  septic  cases,  traumatic  fever  sets  in  and 
continues  3-6  days,  until  suppuration  is  well  established.  This  period 
is  most  perilous  for  any  extensive  cutting  operation ;  the  blood  is  pro- 
bably charged  with  chemical  poisons  and  perhaps  contains  organisms 
absorbed  from  the  wound,  death  from  septic  disease  is  common  and  is 
rendered  much  more  likely  by  the  addition  of  a  large  raw  surface. 
Amputations  done  at  this  period  are  termed  intermediary.  When  sup- 
puration is  well  established,  amputations  (secondary)  may  be  performed 
with  a  much  better  chance  of  success ;  but  if  we  add  to  the  mortality 
after  secondary  amputations  the  mortality  among  patients  during  the 
period  between  the  first  24  hours  and  the  establishment  of  suppuration, 
it  will  be  found  that  the  patient's  chances  are  best  after  primary  ampu- 
tation, always  excepting  injuries  necessitating  amputation  above  the 
middle  of  the  thigh,  in  which  shock  is  almost  invariably  fatal.  When 
a  patient  comes  under  notice  in  the  intermediary  stage  with  a  limb  that 
should  obviously  have  been  removed  primarily — as  not  uncommonly 
happens,  especially  in  military  surgery — it  seems  to  be  still  a  question 
whether  it  is  better  to  amputate  at  once,  or  wait  for  the  secondary 
period ;  probably  aseptic  amputation  at  once  would  give  the  best  results. 

Lastly,  nothing  is  more  capable  of  statistical  proof  than  this — that 
the  mortality  rises  with  the  height  at  which  we  amputate  :  as  Dieffen- 
bach  said,  '  Zollweise  steigt  die  Gefahr.'  This,  however,  must  not  be 
taken  as  meaning  that  we  are  not  to  remove  another  inch  of  bone  in 
order  to  give  the  patient  a  serviceable  stump. 

The  principles  of  amputation.— The  objects  which  we  should 
have  constantly  before  us  in  amputating  are  these :  1.  To  provide  ample 
(i.e.  loose)  covering  for  the  end  of  the  bone  and  divided  soft  parts, 
-that  rapid  union  may  occur.  2.  To  do  this  with  the  least  sacrifice  of 
length  of  limb,  not  only  because  of  the  greater  fatality  of  the  higher 
amputations,  but  because  a  long  stump  gives  a  patient  more  power  over 
an  artificial  limb.  3.  To  so  place  the  flaps  (having  due  regard  to  the 
above  major  principles)  that  they  shall  hang  in  posi'ion  almost  without 
assistance  from  sutures  or  dressing.  4.  To  provide  a  dependent  aperture 
for  drainage.  And  5,  to  ensure  that  the  scar  shall  not  be  over  the  end 
of  the  bone  or  in  such  position  that  it  will  be,  pressed  upon  by  an  arti- 
ficial limb. 

The  amount  of  covering  required  varies  somewhat.  We  must,  ob- 
viously, have  one  diameter  of  covering  at  right  angles  to  the  line  of 
scar ;  and  in  addition  to  this  sufficient  to  make  up  for  shrinking  of  the 
elastic  skin  and  its  displacement  by  contraction  of  long  muscles  in  con- 
nection with  it ;  in  some  cases  also  we  must  allow  for  the  shrinking  due 
to  inflammatory  infiltration  of  the  flaps.  Elasticity  of  skin  is  greatest 
in  youth,  very  slight  in  old  age  ;  muscular  contraction  is  greatest  in 
strong  subjects  with  little  fat,  and  upon  the  flexor  aspects  of  limbs 
where  most  of  the  long  muscles,  unattached  to  the  limb-bone,  are  placed 
(e.g.  back  of  thigh) ;  cicatricial  shrinking  occurs  when  the  flaps  are 
already  infiltrated ;  and  when,  from  any  cause,  union  is  slow,  taking 
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place  by  granulation,  retraction  from  all  causes  reaches  its  maximum, 
sometimes  necessitating  resection  of  the  bone  after  an  operation  in 
which  ample  covering  was  provided.  This  may  be  necessary  also  if  the 
covering  sloughs.  Experience  has  shown  that  we  must  never  provide 
less  than  1|  diameter  of  covering,  and  that  it  is  safer  where  possible  to 
provide  2  diameters ;  the  latter  amount  is  really  necessary  in  the 
thigh. 

Material  for  covering. — The  skin  on  the  extensor  surfaces  of  limbs, 
especially  over  the  knee  and  heel,  is  better  adapted  to  pressure  than  that 
on  the  flexor  aspects,  and  should  as  a  rule  be  used.  A  patient,  after 
amputation  of  a  lower  extremity,  is  much  steadier  on  an  artificial  limb 
when  the  whole  or  part  of  the  weight  can  be  borne  upon  the  end  of  the 
stump.  That  this  may  be  done,  it  is  essential  that  the  covering  be  loose 
and  the  scar  non-adherent  to  the  end  of  the  bone.  In  upper  limb 
stumps,  the  point  of  pressure  against  a  limb  is  always  greatest  on  the 
flexor  aspect  of  the  stump ;  the  scar  should  therefore  lie  towards  the  ex- 
tensor side. 

Not  uncommonly  the  brawny  infiltrated  skin  about  a  chronically 
inflamed  joint  perforated,  perhaps,  by  2  or  3  sinuses  is  rejected  as  un- 
suitable for  the  formation  of  flaps,  and  an  amputation  of  the  leg  or 
thigh  is  done  instead  of  the  much  superior  operations  through  the  ankle 
or  knee.  This  material,  being  well  vascularised,  is,  however,  excellent 
for  flaps  unless  it  is  much  undermined,  riddled,  and  blue  round  the 
edges  of  many  sinuses. 

It  was  formerly  thought  an  advantage  to  have  the  bone-end  covered 
by  a  good  pad  of  muscle,  so  as  to  form  a  '  well-cushioned  stump.'  This 
is  a  mistake,  for  all  muscle  soon  atrophies  and  disappears  from  a  stump, 
being  replaced  by  scar-tissue.  Muscle  should,  therefore,  be  present  in 
the  covering  only  when  it  is  required  to  ensure  its  vitality ;  otherwise,  ■ 
muscle  should  be  cut  so  as  to  retract  to  about  the  level  of  the  end  of  the 
bone.  In  any  quantity  it  is  a  distinct  disadvantage,  rendering  the  flaps 
heavy,  and  liable  to  displacement  by  their  own  weight  and  momentum — 
when  the  limb  is  moved — or  by  muscular  contraction. 

Lastly,  it  is  well  to  raise  a  cylinder  or  broad  anterior  flap  of  peri- 
osteum, adherent  to  the  deepest  muscle,  which  may  fall  over  the  sawn 
surface  of  the  bone  ;  for  periosteum  adheres  more  quickly  than  any 
other  tissue  to  bone,  and  leads  to  the  earliest  closure  of  the  medullary 
canal — a  matter  of  special  importance  in  septic  cases.  In  exarticula- 
tion  at  the  hip  the  whole  of  the  periosteum  corresponding  to  the  length 
of  covering  has  been  raised  and  preserved,  and  sufficiently  stout  new 
bone  has  formed  in  the  stump  to  enable  the  patient  to  wear  an  artificial 
limb.  We  are  not  aware  that  subperiosteal  amputation  has  been  prac- 
tised at  the  shoulder. 

This  seems  to  be  the  best  place  to  mention  that  in  exarticulations 
there  is  no  need  to  remove  healthy  cartilage  from  the  bones ;  primary 
union  will  take  place  over  it,  as  we  see  every  day  after  the  removal  of 
fingers,  and  if  this  is  missed,  cartilage  granulates  readily.  But  when  it 
is  inflamed  or  when  the  synovial  membrane  or  bone  is  tubercular,  all 
morbid  parts  should  be  carefully  removed  with  the  saw,  gouge,  scissors 
or  knife. 

Preparations  for  amputation— both  as  regards  the  room,  the 
table  and  the  patient,  are  those  given  at  p.  845.  Three  assistants  will  be 
required  :  1.  to  give  the  anaesthetic  ;  2.  to  assist  the  surgeon  in  retract- 
ing the  flaps  and  tying  vessels  ;  3.  to  hold  the  limb.  If  a  tourniquet 
is  not  used,  a  fourth  assistant  must  compress  the  main  artery ;  No.  2 
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can,  however,  perform  this  duty,  when  No.  3  must  assist  in  tying  the 
vessels,  &c,  so  soon  as  the  limb  is  removed ;  otherwise  No.  3  steadies 
the  stump.  The  patient  when  anaesthetised  is  so  placed  that  the  limb  to 
be  removed  projects  well  beyond  the  edge  of  the  table.  When  ampu- 
tating a  leg,  it  is  usually  well  to  tie  the  sound  limb  to  the  corresponding 
leg  of  the  table.  Means  are  now  taken  to  render  the  limb  to  be  removed 
bloodless  (p.  847),  and  Esmarch's  rubber  band,  which  has  entirely  re- 
placed Petit's  tourniquet  (Fig.  141),  is  applied.  There  is,  however, 
occasionally  (chiefly  in  thigh  above  lower  third)  an  objection  to  the  use 
of  a  tourniquet  in  amputations,  viz.,  that  it  prevents  retraction  of  the 


Fig.  333. — Fergusson's  lion-forceps. 


divided  muscles  when  it  is  applied  at  all  close  to  the  plane  of  section  of 
the  bone.  In  addition  to  the  instruments,  &c,  mentioned  at  p.  846,  an 
amputating  knife  of  suitable  length  will  be  required ;  also  a  saw,  a  pair 
of  strong  bone-forceps,  lion-forceps  (Fig.  333)  and  one  or  two  elevators. 

The  knife  should  have  the  shape  shown  in  Fig.  334,  a  and  b.  It 
must  be  strong,  straight-backed,  and  sharp-pointed,  the  point  being 
formed  chiefly  by  the  sloping  back  of  the  edge.  Its  length  varies  with  the 


Fig.  334. — Amputating  knives. 


size  of  the  part  to  be  removed  and  with  the  method  employed ;  for 
transfixion  it  should  be  about  half  as  long  again  as  the  diameter 
of  the  limb ;  but  for  circular  amputations  and  Lap  operations  by 
dissection  a  shorter  knife  is  preferable,  its  point  being  more  under 
control  and  its  movements  more  swift  and  accurate.  For  modes  of 
holding  these  large  knives  see  p.  846.  The  saw  preferred  by  most 
surgeons  is  short,  broad-bladed,  with  a  stiffened  back  and  small,  well- 
set  teeth ;  but  many  use  a  narrow  Butcher's  saw  (Fig.  361)  with  which 
they  render  the  sawn  surface  slightly  convex  from  front  to  back. 

Performance  of  an  amputation,-  The  position  of  the  surgeon  is 
governed  by  a  simple  rule :  he  should  always  stand  so  as  to  be  able  to 
raise  the  covering  with  his  left  hand.  The  mode  of  raising  a  flap  is  as 
follows.  After  marking  it  out  by  a  cut  which  goes  down  to  the  deep 
fascia,  the  left  fingers  seize  the  edge  of  the  covering  and  raise  it  more 
and  more  whilst  the  knife  plays  on  the  deeper  parts  dividing  its  attach- 
ments to  them.  In  this  process  of  raising  the  covering  there  is  a  great 
temptation,  in  order  to  get  on  quickly,  to  insert  the  point  of  the  knife 
between  the  skin  and  the  deeper  parts  and  in  so  doing  to  turn  its  edge 
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towards  the  skin ;  this  must  never  be  done,  for  it  endangers  the  blood- 
vessels of  the  flap  and  often  leads  to  sloughing :  the  knife-edge  must 
be  kept  vertical,  or  almost  vertical,  to  the  deep  parts,  whilst  its  '  flat ' 
presses  against  the  raised  part  of  the  flap.  The  detachment  of  the 
covering  should  be  kept  as  far  as  possible  in  one  transverse  plane,  the 
knife  being  drawn  again  and  again  towards  the  operator,  superficial  to 
the  fascia,  or  sinking  more  and  more  deeply  into  the  muscle,  as  may  be 
required.  The  heel  of  the  saw  is  applied  as  high  as  possible  to  the 
bone  previously  cleared  by  a  sweep  of  the  knife  round  it,  or  by  elevation 
of  the  periosteum ;  it  is  steadied  against  the  left  thumb-nail,  which  also 
rests  on  the  bone,  and  drawn  firmly  back  from  heel  to  point  so  as  to 
make  a  groove,  in  which  it  is  afterwards  worked  lightly  to  and  fro,  along 
its  whole  length.  The  last  few  strokes,  especially,  should  be  lightly 
made  lest  the  bone  be  splintered.  This  is  still  more  likely  to  happen 
if  the  assistant,  holding  the  limb,  allow  it  to  bend  down  ;  whilst  if  he 
raise  it  too  much  the  saw  will  become  locked.  The  left  hand  of  the 
surgeon  on  the  stump  must  make  up  for  shortcomings  on  the  part  of 
the  assistant.  When  there  are  two  bones  in  the  part,  sawing  should  be 
commenced  on  the  stouter  and  more  fixed  (tibia  or  ulna),  then  the  other 
•  should  be  attacked  and  both  should  be  divided  at  the  same  time,  the 
more  fixed  being  the  later  if  anything.  During  the  sawing,  assistant 
No.  2  aids  the  surgeon  in  steadying  the  limb  and  keeping  the  flaps 
out  of  the  way ;  if  there  is  difficulty  in  doing  this  a  '  retractor '  made  of 
linen  split  from  one  end  to  the  middle  into  2  or  3  tails,  according  as  the 
part  has  1  or  2  bones,  and  carbolised— should  be  applied.  Care  must 
be  taken  in  retracting  the  flaps,  not  to  tear  back  the  periosteum  above 
the  saw-cut ;  in  the  neighbourhood  of  chronically  inflamed  joints  it 
is  easily  stripped  off  for  an  inch  or  two.  The  bone-forceps  are  used  to 
remove  small  spicules  and  projecting  corners ;  the  lion-forceps  to  hold 
the  end  of  the  bone  should  an  extra  bit  require  removal — this  should 
be  done  at  once  if  the  flaps  seem  short. 

When  the  limb  has  been  removed,  the  main  and  all  visible  vessels 
are  tied  with  catgut ;  then  the  tourniquet  or  digital  compression  is  re- 
laxed and  the  rest  are  secured.  General  oozing  (common  above  inflamed 
joints)  must  be  checked  by  heat,  pressure,  and  elevation.  The  wound  is 
next  brought  together  with  stay-sutures  (Fig.  144)  of  stout  wire,  or,  if 
for  any  reason  the  covering  is  short,  with  button-sutures  ;  and  between 
these  the  edges  are  accurately  brought  together  with  a  continuous  horse- 
hair suture,  apertures  being  left  only  for  tubes.  These  should  be  of 
large  size  and  are  usually  best  arranged  in  the  form  of  an  inverted  T. 
One  goes  from  corner  to  corner  of  the  incision,  the  other  passes  upwards 
across  the  face  of  the  bone,  protruding  through  the  centre  of  the  incision 
in  amputations  by  a  long  anterior  flap,  but  through  a  dependent  button- 
hole in  circular  or  long  posterior  flap  operations. 

If  septic  sinuses  are  present  every  effort  must  be  made,  by  removing 
their  edges,  scraping  their  surfaces,  and  free  application  of  strong  anti- 
septics, to  render  the  wound  aseptic. 

The  dressing  may  consist  of  the  antiseptic  materials  preferred  by 
the  surgeon.  He  will  obtain  excellent  results  from  iodoform,  a  deep 
dressing  of  gauze,  applied  in  broad  straps  round  and  over  the  stump, 
covered  by  a  large  mass  of  wool  firmly  compressed  by  an  ordinary 
bandage,  over  which  one  of  elastic  webbing  is  lightly  rolled ;  this  should 
not  be  changed  unless  discharge  comes  through  and  remains  moist,  or 
unless  the  temperature  rises  and  remains  up.  Some  surgeons  apply  a 
posterior  splint  of  Gooch's  material,  but  the  above  dressing  acts  as 
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splint  also.  The  stump  may  be  laid  at  a  convenient  angle  upon  a  pillow, 
to  which  it  is  well  to  secure  it  by  a  few  turns  of  bandage. 

There  are  two  methods  of  providing-  a  covering-  for  a  stump  : 
the  circular  and  the  flap ;  modifications  and  combinations  of  these  are 
also  practised.  We  shall  shortly  describe  each  method,  and  see  how  it 
accords  with  the  principles  above  stated.  It  will  be  remembered  that 
l|-2  diameters  of  covering  is  required  (p.  912) ;  we  can  take  the  diameter 
at  right  angles  to  the  proposed  scar  with  a  finger  and  thumb  used  as 
callipers. 

The  circular  method. — The  skin  must  be  stretched  as  tight  as 
possible  by  assistants  2  and  3  to  insure  a  clean-cut  wound.  The  surgeon, 
grasping  the  knife  firmly  like  a  sword,  with  the  point  upwards  and  the 
edge  towards  his  arm,  stoops  down  and  passes  his  arm  well  under  the 
limb,  lays  the  heel  of  the  knife  on  it,  as  near  to  his  own  side  as  possible 
(Fig.  335),  and  then,  withdrawing  his  hand  and  rising,  he  makes  an 
incision  through  skin,  fat,  and  deep  fascia — [this  usually  permits  easier 
retraction,  and  insures  the  nutrition  of  the  flap] — completely  round  the 
limb  at  one  sweep.  Assistant  No.  2  now  retracts  the  teguments,  whilst 
the  knife  divides  their  connections  with  the  muscles ;  or,  if  this  does 
not  answer,  the  surgeon,  aided  by  the  assistant,  folds  back  the  skin  like 
a  coat-cuff,  until  covering  equal  to  at  least  a  diameter  of  the  limb  is 
gained;  then  the  knife,  being  put  close  to  the  edge  of  the  folded- 
back  skin,  is  made  to  divide  the  superficial  muscles,  which  promptly 
retract,  and  then  everything  down  to  the  bone  by  a  third  clean  circular 


Fig.  335.— Circular  amputation  in  middle  third  of  arm  :  commencement  of 
first  incision. 


sweep  a  little  higher  (Amputation  by  a  '  Triple  Incision,''  '  Hey,  Surg. 
Obs.'  1814,  p.  527).  The  next  thing  is  to  separate  from  the  bone  the  peri- 
osteum and  deep  muscles  for  another  inch  or  more  by  means  of  an 
elevator,  and  then,  the  soft  parts  being  well  retracted,  the  saw  is  applied 
and  the  bone  divided.  The  2nd  and  3rd  incisions  should  provide 
another  diameter  of  covering.  The  edges  are  brought  together  in  a 
horizontal  line,  or  in  one  which  slopes  slightly  down  and  out  (to  assist 
drainage) ;  the  corners  stick  out  sharply  and  look  ugly  at  first,  but,  as 
the  scar  contracts,  they  sink  in,  and  the  appearance  of  the  stump  is  all 
that  can  be  desired. 

3  n  2 
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The  circular  amputation  provides  ample  covering  with  the  least 
possible  shortening,  supposing  the  skin  to  be  sound ;  there  is  apt  to  be 
some  bagging  in  the  posterior  pouch,  if  the  wound  is  septic,  unless  a 
special  drainage  hole  is  made,  for  no  dependent  aperture  is  provided ;  if 
the  2nd  and  3rd  cuts  are  properly  placed,  the  light  skin-flaps  are  pressed 
by  the  dressing  against  a  tolerably  flat  surface  of  muscle,  just  above 
which  lies  the  end  of  the  bone ;  the  drag  of  the  posterior  upon  the 
anterior  portion  of  skin  is  very  slight,  and  it  is  not  liable  to  displace- 
ment by  muscle ;  and  the  scar,  though  on  the  face  of  the  stump,  is 
behind  the  bone,  which,  in  almost  all  situations,  lies  towards  the 
anterior  surface  of  the  limb.  This  method  of  amputation  was  found  to 
give  very  good  results  by  the  German  surgeons  in  the  Franco-Prussian 
War,  the  patients  being  able  to  bear  transport  well  and  early ;  it  is  best 
adapted  to  the  arm  and  thigh.  Disadvantages,  in  addition  to  those  just 
mentioned,  are :  that  it  is  very  wasteful  when  the  skin  is  damaged 
upon  one  side  of  the  limb  only ;  that  it  requires  some  practice  and  skill 
to  leave  a  smooth  deep  surface ;  that  it  is  often  impossible  to  retract  the 
skin,  or  even  to  turn  it  back  and  dissect  it  up,  in  amputations  for  disease, 
and  it  is  equally  so  when  the  size  of  the  part  increases  rapidly,  as 
between  the  lower  and  middle  thirds  of  muscular  legs,  thighs,  and  fore- 
arms. The  latter  difficulties  may  be  got  over  by  using  the  combination 
method  known  as  the  '  modified  circular ; '  by  the  addition  of  a  single 
lateral  incision,  allowing  a  flap  like  a  cuff  to  be  raised  (a  la  manchette) ; 
or  by  the  addition  of  two  lateral  incisions,  thus  transforming  the  amputa- 
tion into  one  with  equal  square  skin-flaps. 

The  flap  method  may  be  practised  in  two  ways :  by  transfixion 
(cutting  from  within  out),  and  by  dissection  (cutting  from  without  in). 

The  operation  by  transfixion  with  antero-posterior  flaps  is  thus  per- 
formed : — The  surgeon,  standing  outside  a  right,  inside  a  left,  limb. 


Fig.  336. — Amputation  of  thigh  by  antero-posterior  flaps  ;  the  limb  transfixed, 
the  lines  of  flaps  dotted  out.  It  is  better  for  the  surgeon  to  stand  outside 
the  right  limb,  as  he  can  then  pinch  up  the  anterior  muscle  and  use  his 
left  hand  generally  with  much  greater  effect. 

grasps  the  flesh  on  the  anterior  surface  of  the  limb  with  his  left  hand, 
and  lifts  it  as  much  as  possible  from  the  bone ;  then  passes  his  knife 
horizontally  through  it  till  its  point  touches  the  bone,  over  which  he 
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carries  trie  point,  with  a  steady,  uninterrupted  thrust,  pushes  it  through 
on  the  other  side  as  far  back  as  possible,  so  that  its  base  may  equal  half 
the  circumference  of  the  limb  (Fig.  336).  He  then  carries  the  knife 
downwards,  close  to  the  bone,  for  a  certain  distance,  and  finally  cuts  out 
with  a  rather  sharp  turn  forwards,  so  as  to  make  the  anterior  flap 
squarish  or  spade-like,  but  without  corners.  The  knife  is  again  entered 
in  the  wound  a  little  below  the  top  of  the  first  incision,  passed  behind 
the  bone,  brought  out  in  the  wound  on  the  other  side,  and  similarly  cuts 
the  posterior  flap  in  the  direction  of  the  lower  dotted  line  in  the  figure. 
Both  flaps  are  now  drawn  back,  the  knife  swept  round  the  bone  to 
divide  any  remaining  muscular  fibres,  and  the  bone  sawn  through.  The 
flaps  together  must  make  up  1^-2  diameters  of  covering ;  they  vary 
inversely  in  length,  and  sometimes  one,  again  the  other,  has  to  be  made 
the  longer ;  but,  almost  everywhere,  the  anterior  should  be  the  longer, 
for  the  higher  the  posterior  flap  is  raised  upon  the  surface  of  the 
stump,  the  greater  will  be  its  tendency  to  displacement,  and  the  worse 
will  be  the  natural  drainage.  In  some  situations,  e.g.  lower  third  of 
thigh  where  the  femur  widens  out,  and  arm,  lateral  flaps  by  transfixion 
are  used ;  one  might  fear  that  the  femur  would  project  between  them  in 
front,  but  they  rotate  so  here  that  the  external  becomes  more  or  less 
.anterior,  and  the  internal  posterior. 

The  sole  advantage  of  the  flap-method  by  transfixion  is  the  speed 
with  which  it  can  be  performed  ;  but  this,  at  the  present  day,  is  scarcely 
anything  to  its  credit.  It  is  a  method  which  cannot  be  applied  in  some 
places,  and  is  very  difficult  to  follow  in  others ;  the  bases  of  the  flaps 
sometimes  prove  very  unequal,  when  it  is  difficult  to  circle  round  the 
hone ;  vessels,  especially  large  ones,  are  apt  to  be  split  longitudinally, 
sliced  obliquely,  or  opened  more  than  once;  the  flaps  frequently  turn 
out  pointed,  they  are  very  heavy,  and  liable  to  displacement  from  the 
mass  of  muscle  they  contain  (especially  at  back  of  thigh  and  leg), 
which,  in  muscular  subjects,  usually  protrudes  so  that  the  skin  edges 
can  scarcely  be  got  together  over  it.  Owing  to  the  large  quantity  of  flesh 
on  the  back  of  the  lower  limb  and  front  of  the  fore-arm,  transfixion 
greatly  tempts  the  surgeon  to  provide  his  principal  flap  from  this  aspect 
of  the  limb,  where  it  will  require  artificial  support  to  keep  it  in  position, 
and  necessitate  artificial  drainage.  There  can  be  no  doubt  but  that  the 
circular  method  yields  a  much  better  result  than  the  flap  by  transfixion. 

The  flap  method  by  dissection,  however,  does  away  with  all  these 
objections.  It  is  thus  performed,  supposing  the  fl£i3s  to  be  antero-pos- 
terior,  and  the  anterior  twice  as  long  as  the  posterior.  The  surgeon 
places  his  left  thumb  and  2nd  finger  on  the  ends  of  the  transverse 
diameter  of  the  limb  at  the  level  at  which  the  bone  is  to  be  sawn,  inserts 
the  point  of  the  knife  through  the  skin  just  below  the  tip  of  the  2nd 
finger,  and  carries  it  down  in  the  mid-lateral  line  for  almost  half  the 
length  of  the  anterior  flap ;  here  he  makes  a  short  notch  backwards  and 
downwards,  to  represent  the  commencement  of  the  posterior  flap ;  with- 
out removing  its  point  from  the  wound,  the  knife  is  brought  back  into 
the  original  line,  and  carried  on  almost  to  the  full  length  of  the  anterior 
flap  ;  but  1-1|  inch  above  this  a  well-rounded  corner  begins  (Fig.  337),  and 
the  knife  is  carried  across  the  limb,  at  the  proper  level,  to  the  mid-lateral 
line  on  the  other  side,  a  symmetrical  corner  being  formed  here ;  the 
knife  now  cuts  up  in  the  mid-lateral  line  to  the  thumb,  and  is  then 
drawn  back  in  the  wound  to  near  the  middle  of  this  border  of  the 
anterior  flap,  and  rotated  so  as  to  cut  another  notch,  corresponding  to 
that  on  the  other  side,  again  to  mark  the  posterior  flap ;  lastly,  the  knife  is 
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passed  beneath  the  limb,  and,  bending  over  to  see,  the  surgeon  places  it 
heel  in  the  farther  of  those  two  notches  (Fig.  338),  and  brings  the  blade 
round  under  the  limb  into  the  near  notch,  defining  a  slightly  convex  flap. 
The  limb  should  now  be  held  up,  so  that  the  posterior  flap  can  be  raised — 


Pig.  337. — Marking  out  the  flaps— rounding  the  corner  :  position  of  left  hand 
and  mode  of  holding  knife. 


of  skin  and  fat  only  to  about  1  inch  below  its  base—  then  the  superficial 
muscles  should  be  divided  by  a  sweep  of  the  knife,  that  they  may 
retract  to  the  level  of  the  saw-cut.  The  limb  being  lowered,  the 
anterior  flap  is  raised  with  light  drawing  cuts,  the  knife-edge  working 


FlG.  338.— Conipleting  the  posterior  flap. 


always  towards  the  bone.  Usually  half  or  more  of  this  flap  may  consist 
of  skin,  fat,  and  fascia,  but  in  thin,  old,  and  feeble  subjects,  it  may  be 
advisable  earlier  to  cause  the  knife  to  sink  into  the  muscle  more  and 
more  deeply  with  successive  side-to-side  sweeps,  and  to  reach  the  bone 
at  a  point  1  inch  below  that  at  which  it  should  be  sawn ;  then  both 
flaps  are  held  up,  and  a  circular  sweep  is  made  round  and  down  to  the 
bone  at  this  spot,  the  periosteum  and  deep  muscles  are  elevated  from  it,, 
and  the  saw  is  applied. 

This  method  is  slower  than  that  by  transfixion,  and  requires  more 
pains  and  skill ;  in  return  for  which  the  flaps  are  accurately  shaped  to 
meet  the  surgeon's  views,  and  contain  just  so  much  muscle  as  he  con- 
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siders  necessary  for  their  support,  and  the  skin  and  vessels  are  cut  at 
right  angles.  The  recent  stump  may  be  compared  as  to  the  materials 
of  which  it  consists  and  their  arrangement  with  that  given  by  the 
circular  method ;  but  flaps  by  dissection  have  the  advantages  of  being 
universally  applicable,  of  utilising  any  undamaged  skin  upon  one  side 
of  the  limb,  and,  when  the  surgeon  is  untrammelled,  of  perfect  natural 
drainage,  of  flaps  hanging  in  position  almost  without  support,  fitting 
well  together  both  along  the  edges  and  deeply,  and  of  a  scar  usually  on 
the  posterior  aspect  of  the  stump,  the  face  of  which  is  made  of  the  skin 
from  the  extensor  surface  ;  but  the  surface  to  heal,  the  tendency  to  slough- 
ing, and  the  possibility  of  displacement  of  the  flaps,  is  somewhat  greater, 
owing  to  the  lateral  incisions,  than  in  the  circular  operation.  Accord- 
ingly combinations  of  the  flap  and  circular  methods,  securing  the  advan- 
tages of  both,  are  generally  practised. 

Flaps  may  vary  both  in  length  and  position,  either  to  meet  the  views 
of  the  surgeon  or  the  requirements  of  the  case.  The  latter  being  a  vari- 
able quantity  cannot  be  dealt  with  exactly,  but  we  may  say  that,  low 
down  in  a  limb,  a  surgeon  will  generally  feel  justified  in  amputating  a 
little  higher  than  may  be  absolutely  necessary  to  get  a  better  stump ; 
but  as  the  trunk  is  approached,  especially  in  the  thigh,  he  would 
endeavour  to  use  one  long  flap  or  awkwardly  placed  flaps,  rather  than 
amputate  higher  up  in  a  more  regular  way ;  and  he  would  not  readily 
sacrifice  a  short  stump  of  fore-arm  which  would  enable  the  patient  to 
execute  the  elbow  movements  in  an  artificial  limb. 

A  stump  may  be  covered  by  a  single  long  flap,  as  in  Syme's  and 
Pirogoff's  amputations  at  the  ankle,  Carden's  at  the  knee.  The  origi- 
nators of  the  flap-operation,  Lowdham  of  Exeter  (flap  by  dissection, 
before  1678)  and  Vermale  of  Amsterdam  (by  transfixion,  1696),  ampu- 
tated by  a  single  posterior  flap  in  the  leg.  But  as  a  rule  this  would 
require  amputation  much  higher  than  is  really  necessary.  The  longest 
stump  above  any  given  point  results  from  amputation  by  the  circular 
method  or  by  equal  flaps ;  but  after  these,  as  a  rule,  drainage  is  im- 
perfect and  the  scar  is  usually  near  the  bone.  These  defects  can  be 
remedied  by  making  the  anterior  and  posterior  flaps  stand  to  each  other 
as  2  :  1.  In  the  lower  part  of  the  thigh,  however,  contraction  of  the 
long  hamstrings  is  so  great  that  it  displaces  even  a  skin  flap ;  and  if  the 
proportions  of  the  flaps  are  those  just  given,  the  posterior  leaves  the 
anterior  and  the  stump  assumes  somewhat  the  appearance  of  a  pair  of 
hawk's-bill  forceps.  In  this  situation,  therefore,  the  flaps  should  be 
equal,  or  the  posterior  may  be  a  little  the  longer. 

The  transverse  diameters  of  the  lower  limb  and  arm  being  less  than 
the  antero-posterior,  lateral  flaps  may  be  shorter  than  antero-posterior, 
and  may  enable  an  amputation  to  be  performed  slightly  lower  ;  but  the 
scar  is  almost  necessarily  over  the  bone.  A  long  posterior  flap  is  the 
worst  that  can  be  chosen  both  as  regards  drainage,  difficulty  in  keeping 
it  in  position,  and  suitability  for  pressure  ;  but,  when  it  is  necessary  to 
use  it,  the  two  first  defects  may  be  remedied  by  a  drainage-hole  in  the 
flap  and  supporting  dressing,  or  by  turning  the  patient  on  his  face. 
The  advantages  of  an  anterior  flap — which  hangs  naturally  in  position, 
and  which  is  long  enough  to  give  a  dependent  aperture  for  drainage, 
subsequently  becoming  a  scar  well  behind  the  bone — have  been  recog- 
nised since  the  introduction  of  the  amputations  which  bear  the  names 
of  Teale  and  Carden.  The  latter  concerns  the  knee  joint  only  (see  p.  936), 
but  the  former  may  be  applied  to  any  part. 

Rules  for  Teale's  operation  (Figs.  339  and  356). — Begin  by 
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marking  out  the  flaps  with  iodine.  Take  half  the  circumference  of  the 
limb  where  the  bone  is  to  be  sawn ;  this  (1|  diam.)  is  the  length  and 
breadth  of  the  anterior  flap  which  should  be  quite  square.  The  posterior 
flap  is  exactly  one-fourth  the  length  of  the  anterior ;  the  lateral  lines 

should  be  so  placed  that 
the  larger  vessels  and 
nerves  may  be  contained 
in  the  posterior  flap  out 
of  the  way  of  pressure. 
The  two  lateral  incisions 
are  first  made,  through 
skin  and  fat ;  then  the 
transverse  cut  is  made 
right  down  to  bone  and 
all  soft  parts  are  raised 
to  the  base  of  the  flap ; 
the  posterior  flap  is  simi- 
larly made.  After  a  trans- 
verse cut  down  to  the  bone 
has  divided  all  soft  parts, 
the  bone  is  sawn  in  the 
angle  of  the  flaps.  The 
stumps  thus  made  (Fig.  33(J)  were  excellently  adapted  to  bear  pressure, 
but  to  this  end  it  is  necessary  only  to  carry  the  scar  to  the  posterior 
margin  of  the  stump,  which  may  be  done  by  a  much  ^ 
shorter  anterior  flap.  The  lower  third  of  the  leg 
and  the  region  of  the  wrist  are  the  seats  where 
this  method  may  best  be  practised  ;  injury  of  the 
skin  up  to  the  patella  would  force  a  surgeon  fol- 
lowing Teale's  instruction  to  amputate  through  the 
middle  of  the  thigh  or  higher. 

The  oval  method  (Fig.  340)  is  really  a  cir- 
cular amputation,  the  circle  being  placed  obliquely 
to  the  limb,  so  that  its  lower  part  lies  over  the 
muscles  which  retract  most  strongly.  When  di\  ided 
in  the  plane  of  the  oval  down  to  the  bones  they 


Fig.  339  — Teale's  method  applied,  to  the  lower  third 
of  the  thigh  (Teale). 


Fig.  340— Oval  amputation  of  leg  before  the  stump  is  sewn 
up.  Sketched  from  one  of  a  scries  of  operations  performed 
by  Haynes  Walton  to  illustrate  this  work. 


Fig.  341. — Kacquet-in- 
cision  for  removal  of 
great  toe  and  meta- 
tarsal bone. 


draw  up  to  some  distance  above  it,  leaving  a  posterior  flap,  chiefly  of 
skin ;  this  is  retracted,  the  remaining  soft  parts  round  and  between  the 
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bones  are  divided,  and  the  bones  sawn.  The  resulting  stump  is  almost 
as  bad  as  that  by  the  long  posterior  flap  by  transfixion. 

The  racquet-incision,  which  is  really  an  oval  joined  at  its  apex 
by  a  long  cut  like  the  handle  of  a  racquet,  is  frequently  applied  to  ex- 
articulation  at  ball-and-socket  or  condyloid  joints,  and  yields  excellent 
results  (Figs.  341,  343,  and  348). 

The  modified  circular  method  was  invented  by  Syme.  It  enables 
the  circular  amputation  to  be  practised  where  the  limb  is  increasing 
rapidly  in  size,  and  does  away  with  the  projecting  corners  which  at 
first  spoil  the  appearance  of  the  circular  stump.  The  surgeon  begins  by 
dissecting  back  two  short,  semilunar  flaps,  anterior  and  posterior,  of  skin 
and  fascia  only  (Fig.  356,  d) ;  each  embraces  half  the  circumference  of  the 
limb.  These  being  drawn  back,  a  circle  of  skin  is  raised  till  a  diameter 
of  covering  or  rather  more  is  obtained,  when  the  amputation  is  com- 
pleted after  the  circular  method. 

The  combined  flap  and  circular  method. — The  modified  circular 
amputation  answers  admirably  in  the  thigh  and  arm,  but  is  too  like  the 
circular  to  be  free  from  the  general  objections  to  the  latter  (p.  916)  ; 
these  can  be  got  rid  of  by  making  anterior  and  posterior  skin-flaps  equal 
to  one  diameter  and  then  finishing  as  in  the  circular  operation.  The 
flaps  must  have  the  relative  lengths  indicated  at  p.  919  as  necessary  to 
ensure  in  the  different  parts  the  full  advantage  of  the  flap  method. 
This  is  the  best  all-round  amputation. 

Amputations  and  Exarticulations  of  the  Upper  Limb. 

We  shall  now  indicate  the  methods  of  operating  which  seem  to  yield 
the  best  results  at  different  points-. 

For  methods  temporarily  of  controlling  hemorrhage  at  various 
heights  in  the  upper  limb,  see  p.  337. 

Exarticulation  of  the  second  and  third   phalanges. — An 


PlG.  342. — Amputation  of  the  second  phalanx.    It  should  be  bent  to  90°  with  the 
first  phalanx  and  the  blade  should  be  at  right  angles  with  its  dorsal  surface. 

assistant  holds  the  hand  of  the  patient,  dorsum  up,  with  the  fingers 
towards  the  surgeon,  and  keeps  the  sound  fingers  out  of  the  way.  The 
surgeon  takes  the  phalanx  to  be  removed  firmly  between  his  finger  and 
thumb  and  bends  it  to  90°  with  the  phalanx  next  above.   He  then  makes, 
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with  a  narrow  bistoury,  a  straight  cut  from  side  to  side  of  trie  joint 
directly  on  to  the  head  of  the  proximal  phalanx,  divides  the  lateral 
ligaments,  carries  the  blade  through  the  joint,  close  round  the  base  of 
the  phalanx  to  be  removed,  and  makes  an  ample  flap  of  the  tissues  on 
its  palmar  aspect. 

A  long  anterior  and  short  posterior  flap  may  be  raised  by  dissection 
anywhere  in  the  finger  and  the  bone  nipped  through  in  the  angle. 

Exarticulation  of  the  third  phalanx  is  rarely  required ;  injury  either 
does  not  justify  it,  or  requires  removal  higher ;  a  necrosed  phalanx  after 
whitlow  may  be  removed  through  the  sinuses,  after  which  the  nail  falls 
forwards  more  or  less  on  to  the  end  of  the  finger.  It  has  been  objected 
to  exarticulation  of  the  second  phalanx  that  the  first  phalanx  would 
remain  permanently  extended ;  it  does  not  do  so,  for  the  interossei  are 

its  flexors.  Its  presence  adds  strength 
to  the  grasp,  and  in  the  fore-finger  is 
otherwise  useful ;  but  it  is  not  pretty. 

Exarticulation  at  a  meta- 
carpo-phalang-eal  joint.  —  The 
hand  is  held  as  above,  the  sound 
fingers  being  drawn  well  aside  and 
somewhat  flexed.  The  surgeon  takes 
the  finger  to  be  removed  in  his  left 
hand,  inserts  the  point  of  a  bistoury 
in  the  dorsal  aspect  about  f-in.  above 
the  prominence  of  the  knuckle,  and 
makes  a  racquet-incision  by  cutting 
through  the  skin  in  the  mid -line  of 
the  digit  almost  to  the  level  of  the 
web ;  a  little  above  this  an  oval  cut 
round  the  finger  commences  and 
occupies  the  lowest  flexor  fold  in 
front  of  the  joint ;  it  is  best  made 
by  carrying  the  knife  for  a  short 
distance  towards  the  web  on  the  surgeon's  left,  then  returning  to  the  end 
of  the  straight  incision  to  cut  round  the  side  of  the  finger  on  the  sur- 
geon's right,  and  as  far  across  the  palmar  surface  as  possible,  and,  lastly, 
carrying  the  knife  under  the  finger  from  the  left  side  and  connecting  the 
ends  of  the  last  and  first  incisions.  The  finger  is  now  forcibly  extended,  the 
flexor  tendons  cut  as  high  as  possible,  the  joint  opened  from  the  front, 
and  the  finger  removed  by  a  combination  of  extension,  twisting,  and 
cutting.  The  digital  arteries  are  tied,  a  horsehair  drain  inserted  and 
the  wound  closed. 

When  it  is  desirable  to  diminish  deformity,  even  at  the  expense  of 
some  utility,  the  head  of  the  metacarpal  bone  should  be  cut  off  with 
bone  forceps,  placed — not  vertical,  as  in  Fig.  343 — but  sloping  down- 
wards and  forwards,  to  prevent  a  prominence  on  the  dorsum,  and  to 
allow  the  other  fingers  to  be  brought  closer  together,  so  that  the  loss  of 
the  digit  is  less  noticeable.  This  should  not  be  done  on  the  hand  of  a 
labouring  man,  as  some  strength  is  thereby  sacrificed.  Care  should  be 
taken,  during  the  after-treatment,  to  keep  the  fingers  parallel,  that  they 
may  not  cross  at  the  tips. 

In  removing  the  heads  of  the  second  and  fifth  metacarpals,  the  bone 
forceps  should  slope  downwards  from  the  free  side. 

Exarticulation  of  the  thumb  with  its  metacarpal  bone  is  best 
effected  by  means  of  a  racquet-incision,  beginning  a  little  above  the 


Fig.  313.- 


-Eemoving  the  head  of  a  meta- 
carpal bone. 
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tubercle  on  the  outer  side  of  the  base  of  the  first  metacarpal  and  mad 
as  above  described.    The  anterior  flap  is  first  dissected  up ;  then,  care- 
fully avoiding  opening  the  metacarpo-phalangeal  joint,  the  knife  is 
carried  down  in  front  of  and  on  the  inner  side  of  the  bone,  cutting  upon 


Fig.  341.— Anterior  flap  by  transfixion. 


it  all  the  time,  whilst  the  thumb  is  strongly  abducted.  The  joint  is 
opened  from  within,  care  being  taken  not  to  wound  the  radial  artery, 
which  lies  close  to  the  base  of  the  bone. 

An  anterior  flap  by  transfixion  gives  a  very  similar  result,  the  chief 
difference  being  that  a  small  strip  of  skin,  which  can  well  be  spared,  is 
sacrificed.  The  thumb  being  abducted,  a  bistoury  is  inserted  near  the 
metacarpo-phalangeal  joint,  its  point  is  thrust  between  the  bone  and 
the  muscles  of  the  ball  of  the  thumb,  as  close  to  the  bone  as  possible, 
and  brought  out  just  above  the  articulation  with  the  trapezium  (Fig.  344). 
The  bistoury  is  then  made  to  cut  its  way  outwards,  and  the  point  of  the 
knife  is  carried  from  its  point  of  emergence,  round  the  metacarpo- 
phalangeal joint,  down  the  inner  edge  of  the  bone,  to  the  point  of  entry 
of  the  bistoury  (Fig. 
345) ;  the  knife  now 
runs  down  the  inner 
side  of  the  bone  and 
exarticulation  is  effect- 
ed as  above  directed. 

Exarticulation  of 
the  fifth  finger  with 
its  metacarpal  bone 
is  performed  by  a 
racquet-incision  start- 
ing just  above  the 
carpo-metacarpal  joint, 
running  down  the  ulnar 
edge  of  the  dorsum  of  the  metacarpal,  and  encircling  the  root  of  the 
finger.   Everything  is  raised  from  the  bone,  the  knife  is  passed  down  its 


Fig.  345.— Oval  incision  or  result  of  transfixion. 
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outer  side,  and  whilst  the  finger  is  strongly  abducted  the  metacarpal  is 
disarticulated  from  the  unciform. 

Wizen  a  metacarpal  bone  is  alone  diseased  it  should  usually  be  extir- 
pated subperiosteally,  through  an  incision  from  joint  to  joint  on  to  its 
subcutaneous  border,  the  corresponding  phalanges  being  left.  Should 
the  phalanges  prove  useless,  they  may  be  removed  subsequently. 

It  is  a  standard  rule  never  to  remove  any  more  of  the  hand  than  is 
absolutely  necessary.  In  cases  of  crush,  powder  explosions,  and  similar 
injuries,  if  enough  of  one  digit  to  form  a  hook  can  be  saved,  it  will  be 
better  than  any  artificial  hand.  With  regard  to  the  thumb  and  the  first 
of  the  fingers,  these  remarks  have  special  force.  Every  \  inch  of  either 
is  of  value.  In  crushes  and  laceration  from  explosions  no  set  operation 
is  usually  possible  ;  so  soon  as  it  is  evident  what  parts  are  dead  they 
should  be  removed,  flaps  fashioned,  and  bones  cut  through  with  forceps 
as  low  down  as  possible. 

Exarticulation  at  the  wrist. — 1.  The  circular — or,  preferably, 
modified  circular — method  gives  a  very  good  result  in  this  situation  ;  the 
length  of  the  covering  on  either  aspect  should  equal,  or  nearly  equal,  the 
antero-posterior  diameter  of  the  wrist,  measured  at  a  line  joining  the 
styloid  processes.  The  tendons  are  cut  by  a  circular  sweep  just  below 
the  styloid  processes ;  the  joint  is  opened  by  a  cut  across  the  back  of 
the  fully-flexed  wrist,  the  convexity  upwards  of  the  carpus  being  re- 
membered ;  a  lateral  ligament  is  then  cut  through,  the  knife  carried 
across  the  joint,  and  the  remaining  attachments  of  the  hand  divided. 
Finally  the  styloid  processes  of  the  radius  and  ulna  are  removed  with 
forceps,  any  hanging  tendons  cut  short,  and  the  integuments  are  brought 
together. 

2.  Flaps. — A  skin  flap  may  be  raised  by  dissection  from  either  the 
dorsal  or  palmar  aspect  of  the  limb  ;  in  the  latter  case  everything  down 


Pig.  346.— Flap  amputation  at  the  wrist ;  cutting  palmar  flap  from  within  out. 

to  the  long  tendons  should  be  included  that  the  superficial  palmar  arch 
may  continue  to  supply  the  teguments,  and  some  care  is  required  about 
the  pisiform  bone,  lest  the  ulnar  be  wounded ;  a  short  flap  should,  if 
possible,  be  raised  on  the  opposite  side,  but  is  not  absolutely  necessary. 
The  long  tendons  and  joint  are  dealt  with  as  above.  A  posterior  long 
flap  lies  best  in  position  ;  a  TeaWs  amputation  is  sometimes  done  here. 


AMPUTATION  OF  THE  FORE -ARM 
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The  method  shown  in  Fig.  346  of  raising  a  short  posterior  flap, 
opening  the  joint,  and  cutting  a  long  anterior  flap  from  within  out,  is 
very  unsatisfactory,  on  account  of  the  shape  of  the  joint  surfaces,  and 
difficulty  in  avoiding  the  unciform  process  and  pisiform. 

The  radial  artery  and,  usually,  its  superficial  volar  branch ;  the  con- 
tinuations of  the  ulnar  to  the  hand  ;  and  sometimes  an  abnormal  median 
artery  going  with  the  nerve  of  the  same  name,  will  require  ligature  after 
this  operation. 

Amputation  of  tlie  fore-arm  should  be  performed  as  low  as  pos- 
sible ;  it  is  surprisingly  easy  to  creep  up  higher  than  was  intended. 

1.  A  circular  amputation  can  be  done  near  the  wrist,  but  where  the 
limb  is  increasing  rapidly  in  size,  a  modified  circular  only  is  possible. 
More  than  a  diameter  of  skin-covering  should  be  provided  and  folded 


Fig.  347.— Amputation  of  fore-arm  ;  formation  of  posterior  flap  by  transfixion. 

back,  then  the  superficial  muscles  are  divided  and  allowed  to  retract,, 
and  lastly,  the  interosseous  membrane  and  deep  muscle  are  divided,  the 
knife  being  thrust  from  above  and  from  below  between  the  bones, 
and  used  to  clean  them  as  in  Fig.  357.  The  soft  parts  may  be  stripped 
up  for  a  little  from  the  bones  and  interosseous  membrane  before  apply- 
ing the  saw,  but  the  interosseous  arteries  should  not  be  cut  a  second 
time. 

The  radial,  ulnar,  and  one  or  two  interosseous  arteries  require  tying. 

2.  Flaps  should  always  be  made  by  dissection :  for  transfixion — 
though  it  looks  nice  in  a  picture  (Fig.  347)— is  difficult  or  impossible  on 
the  back  of  the  forearm,  and,  on  the  front,  leads  to  the  pressure  of  a 
large  mass  of  muscle  in  the  flap ;  further,  the  flaps,  especially  the 
posterior,  are  often  faulty  in  shape,  being  narrow-based  and  pointed, 
and  sometimes  it  is  impossible  to  bring  the  knife  out  the  second  time  at 
the  puncture  on  the  far  side ;  so  a  bridge  of  skin  is  left  for  subsequent 
division.  The  combined  flap  and  circular  method  (p.  921),  with  the 
posterior  flap  the  longer,  is  very  good ;  but  sometimes  the  flaps  must  be 
equal,  or  the  anterior  the  longer.  The  deep  parts  are  treated  as  above 
directed. 

Exarticulation  at  the  elbow  is  best  performed  by  the  modified 
circular  method,  the  third  incision  (through  the  deepest  muscles)  being 
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made  on  the  level  of  the  head  of  the  radius ;  the  flaps  being  held  up 
and  the  elbow  forcibly  extended,  the  joint  is  opened  by  division  of  the 
external  lateral  and  anterior  ligaments  (the  obliquity,  down  and  in,  of 
the  lower  end  of  the  humerus  being  remembered).  Then  the  forearm 
bones  are  wrenched  backwards,  the  internal  lateral  ligament  divided, 
the  olecranon  dissected  out,  and  the  forearm  removed. 

Some  make  a  short  posterior  flap,  open  the  joint  round  the  olecranon, 
pass  the  knife  through  the  articulation,  and  cut  a  long  anterior  flap  from 
within  out ;  but  this  is  more  difficult,  and  gives  no  better  result  than 
making  the  anterior  flap  by  transfixion. 

Amputation  of  the  arm. — 1.  The  circular  (Fig.  335)  and  modified 
circular  methods  are  here  seen  at  their  best.  Nothing  need  be  added 
to  the  general  description  of  the  operation  (p.  915). 

2.  Anteroposterior  flaps  by  dissection,  the  anterior  being  the  longer, 
or  the  combined  flap  and  circular  method  (p.  921),  will  give  a  good 
result.  In  case  of  need  the  flaps  (or  one  long  flap)  may  be  placed  in  any 
position.  Antero-posterior  or  lateral  flaps,  by  transfixion,  are  easily 
made  but  are  objectionable ;  the  vessels  should  lie  in  the  posterior  or 
inner  flap  respectively. 

Besides  the  brachial  artery,  which  is  found  in  close  relation  to  the 
median  nerve  in  front  and  to  the  inner  side  of  the  bone,  the  superior 
profunda,  found  behind  and  to  the  outer  side  with  the  musculo-spiral 
nerve,  and  the  inferior  profunda,  found  to  the  inner  side  with  the  ulnar 
nerve,  usually  require  ligatures. 

Exarticulation  at  the  shoulder  may  be  performed  in  many 
ways : — 

1.  By  the  oval  or  racquet-incision. — The  patient,  for  all  shoulder- 
amputations,  lies,  semi-recumbent,  upon  a  low  table,  with  the  damaged 
shoulder  projecting  beyond  the  edge. 

If  an  excision  is  contemplated,  a  straight  cut,  down  to  bone  and 
4  inches  or  more  long,  is  made  in  the  line  of  the  limb  (which  is  lying 
naturally  by  the  side),  starting  close  below  the  clavicle,  and  a  little  out- 
side the  coracoid  process ;  the  capsule  of  the  joint  should  be  opened  by 
the  cut ;  a  finger  introduced  should  feel  the  bicipital  groove,  and,  unless 
it  is  destroyed,  the  biceps  tendon  may,  in  some  cases  of  injury,  be 
drawn  aside  and  saved.  Now,  rendering  first  one,  then  the  other,  edge 
of  the  cut  in  the  capsule  as  tight  as  possible  by  hooking  the  left  thumb 
beneath  it,  and,  having  the  humerus  rotated  strongly  in  the  opposite 
direction,  pass  in  a  scalpel  beneath  the  thumb  and,  cutting  on  to  the 
bone,  detach  from  it  the  capsule  and  the  peri- capsular  tendons  (sub-, 
infra-  and  supra-  scapularis  and  teres  min.).  The  head  of  the  bone  can 
now  be  protruded  and  examined  by  carrying  the  elbow  back,  and  pushing 
it  upwards.  If  excision  is  decided  upon,  the  neck  is  cleared,  and  the  head 
of  the  bone  sawn  off,  whilst  it  is  steadied  with  lion-forceps ;  then 
the  capsule  is  sharp-spooned  or  dissected  out  with  scissors  when  it  is 
granulating,  and  the  wound  closed  and  drained — best  through  a  posterior 
button-hole.  But  if  amputation  is  necessary,  extend  the  incision  to  6 
inches  or  more,  and  from  its  lower  end  carry  an  oblique  oval  skin-deep 
cut  round  the  limb,  thus  completing  a  racquet  incision  ;  dissect  up  the 
skin  and  fat  for  an  inch  along  the  vertical,  and  for  more  than  an  inch 
along  the  oval  margin  ;  then  the  deltoid  also  is  raised  in  the  outer  flap  until 
the  humerus  is  bared,  as  in  Fig.  349,  and  is  attached  only  by  the  great 
vessels  and  nerves  and  tissues  around  them.  The  surgeon  now  passes 
his  knife  through  the  joint,  and  cuts  down  close  to  the  humerus  till 
the  line  up  to  which  the  skin  has  been  raised  is  reached ;  and  he  cuts 
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directly  inwards  here  so  soon  as  the  assistant,  whose  thumbs^  have 
followed  the  knife,  says  that  he  has  the  axillary  artery  securely  in  his 
grasp.  The  vessels  are  now  tied,  the  edges  brought  together,  and  a 
large  tube  introduced  posteriorly. 

The  advantages  of  the  method  are  that  it  gives  ample  covering  and 
an  excellent  stump  ;  the  surgeon  has  the 
choice  between  excision  and  amputation, 
the  first  incision  being  the  best  known 
for  excision ;  should  amputation  be  de- 
cided upon  it  can  be  rapidly  carried  out, 
the  head  being  already  disarticulated ; 
there  is  practically  no  bleeding  up  to 
this  point,  and,  if  without  skilled  assist- 
ance, the  surgeon  himself  can,  with  his 


Eig.  348.— Excision  of  the  shoulder 
by  anterior  incision  (black  line). 
The  dotted  lines  below  show  how 
the  excision  may  be  converted 
into  an  amputation  (Spence). 
A,  acromion  ;  c,  clavicle ;  p,  cora- 
coid  process ;  g.t.  and  s.t.,  great 
and  small  tuberosities ;  b.g.,  bici- 
pital groove. 


Fig.  349.— Exarticulation  at  the  shoulder,  show- 
ing how  the  vessels  should  be  taken  :  A,  great 
tuberosity ;  b,  capsule ;  c,  glenoid  fossa ;  a, 
deltoid;  b,  biceps  tendon.  (Agatz,  slightly 
modified.) 


left  hand,  take  the  axillary  in  the  flap.  But  the  operation  cannot  be  done 
when  the  head  and  neck  of  the  humerus  are  so  smashed  that  even  with 
lion-forceps  the  rotatory  movements  cannot  be  performed,  nor  is  it  pos- 
sible when  the  head  is  enlarged  by  new  growth.  In  such  cases  we  must 
have  recourse  to  the  following : — 

2.  Intero -external  flaps — formed  by  dissection  or  transfixion. 

In  operating  by  dissection  some  surgeons  prefer  in  this  situation  to 
stand  facing  the  patient  and  to  take  the  arm,  leaving  the  external  flap 
to  be  raised  by  an  assistant ;  others  stand  outside  either  limb  and  them- 
selves take  the  flap. 

Supposing  the  surgeon  to  take  the  arm  and  to  be  operating  on  the 
right  side,  he  carries  the  limb  inwards  and  forwards  and,  crossing  his 
hands,  marks  out  a  flap  beginning  below  the  spine  of  the  scapula 
near  its  root,  passing  above  the  angle  between  the  arm  and  trunk  down 
to  the  insertion  of  the  deltoid,  and  there  making  a  well-rounded  turn, 
ascends  to  just  outside  the  coracoid ;  the  assistant  everts  the  skin 
below  and  the  surgeon  dissects  up  a  light  flap,  taking  more  and  more 
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deltoid  in  the  upper  half.  The  arm  being  now  strongly  adducted,  the 
capsule  is  opened  by  a  strong  cut  upon  the  head  of  the  bone,  the  knife 
is  passed  between  the  scapula  and  humerus  and  down  along  the  inner 
side  of  the  latter  for  a  sufficient  distance ;  then  directly  inwards  so  soon 
as  the  assistant  holds  the  vessels  securely.  On  the  left  side  the  outer 
flap  is  begun  in  front.  When  the  surgeon  takes  the  flap— which  is,  on 
the  whole,  best — he  starts  in  front  to  mark  out  either  flap,  crossing  his 
hands  a  little  in  dissecting  up  on  the  left  side.  This  method  also  gives 
very  good  results ;  it  can  be  applied  in  all  cases ;  the  wound  is  rather 
larger  than  after  the  oval  method.  The  weight  of  the  inner  flap  does  not 
act  deleteriously. 

The  operation  by  transfixion  is  not  to  be  recommended,  on  account 
of  the  difficulty  in  carrying  the  knife  sufficiently  far  round  the  promi- 
nence of  the  head  of  the  humerus  to  get  a  wide-based,  well-rounded, 
external  flap,  which  necessarily  contains  all  the  deltoid.  The  comple- 
tion of  the  operation  is  the  same  as  in  the  last  case. 

Amputations  and  Exarticulations  of  the  Lower  Limb. 

Sxarticulation  of  the  second  and  third  phalanges  is  per 

formed  exactly  as  in  the  hand,  but  is  more  rarely  required. 

For  methods  of  temporarily  controlling  haemorrhage  at  various 
heights  in  the  lower  limb,  see  p.  337. 

Sxarticulation  at  a  metatarso-phalang-eal  joint  is  performed 
by  a  racquet-incision  as  in  the  hand ;  but  these  joints  in  the  foot  lie 
much  further  above  the  web  than  do  the  corresponding  joints  in  the 
hand.  The  rule  is  that  the  metatarso-phalangeal  joint  lies  as  much 
above  the  web  as  the  point  of  the  toe  projects  beyond  it.  The  straight 
part  of  the  incision  should  therefore  begin  on  the  dorsum,  1-1^  inch 
above  the  web.  Disarticulation  is  effected  from  below,  the  toe  being 
wrenched  strongly  upwards.  The  head  of  the  metatarsal  bone  should 
not  be  removed  if  it  can  be  avoided,  width  of  tread  being  essential  to 
stability. 

In  the  case  of  the  great  toe,  special  care  must  be  taken  to  provide 
loose  covering  for  the  large  head  of  its  metatarsal.  If  possible  the  oval 
incision  should  not  begin  until  the  level  of  the  web  is  reached.  A  tight 
scar  here  is  a  source  of  great  trouble,  and  short  flaps  are  likely  to  lead 
to  very  slow  healing.  Loss  of  the  great  toe  destroys  all  springiness  in 
stepping  forwards ;  loss  of  the  head  of  the  metatarsal  causes  marked 
lameness. 

Exarticulation  of  several  or  all  the  toes  may  be  required  in 
cases  of  crush  or  of  frost-bite.  A  transverse  incision  is  made  upon  the 
dorsal  aspect  and  as  long  a  flap  as  possible  raised  here ;  the  tendons  are 
divided  over  the  joints  upon  which  they  act.  Then  a  corresponding 
palmar  flap  is  raised,  the  toes  successively  wrenched  up,  the  joints 
opened  from  below,  and  the  toes  removed  one  after  another.  The  flaps 
are  then  brought  together  over  the  heads  of  the  metatarsal  bones. 

Exarticulation  of  the  great  toe  with  its  metatarsal  bone 
may  be  performed  through  a  simple  racquet-incision  (Fig.  341),  starting 
a  little  above  the  tarso-metatarsal  joint  on  its  dorsal  aspect ;  but  it  is 
much  facilitated  by  adding  upon  the  inner  side  of  the  foot  a  vertical 
cut,  not  invading  the  sole,  which  lies  over  the  joint  between  the  first  meta- 
tarsal and  the  internal  cuneiform,  and  joins  the  commencement  of  the 
racquet-incision.  An  internal  flap  is  thrown  down,  the  knife  being  kept 
close  to  the  bone ;  then,  the  toe  being  drawn  strongly  up  and  in,  the 
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knife  is  passed  up  along  its  outer  side  to  the  base,  the  tendon  of  the 
peroneus  longus  is  divided,  the  joint  opened,  all  ligaments  cut,  and  the 


Pig.  350. — Eemoval  of  head  of  first  metatarsal  with  bone-forceps.    See  text. 

toe  removed.  The  dorsal  artery  should  not  be  wounded  as  it  turns  down 
through  the  first  space  into  the  sole. 


PlG.  351. — Bones  and  outline  of  a  foot,  showing  the  lines  of  incision  for 
various  amputations.  S.M.,  fifth  toe  ana  metatarsal  bone  ;  t.m.  and  c, 
outlines  of  short  dorsal  flaps  in  the  tarso-metatarsal  and  Chopart's  am- 
putations, each  meeting  t.m.c.,  the  sole  flap ;  S.P.,  the  dorsal  cut  in 
Syme's  and  Pirogoff's  amputations,  of  which  s.  and  p.  mark  the  sole 
flaps  ;  B,  saw-cut  through  tibia  and  fibula  in  either  of  these  amputa- 
tions ;  and  S.C.,  the  cut  through  the  os  calcis  in  Pirogoff. 

If  possible,  the  base  of  the  bone,  and  the  attachment  of  the  long 
peroneal  tendon,  should  be  preserved,  the  tendon  being  an  important 
support  of  the  arch  of  the  foot.    When  exarticulation  is  not  required  a 
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simple  racquet-incision  suffices.  In  dividing  a  metatarsal  bone,  the 
forceps  or  saw  should  be  applied  obliquely — not  vertically  as  in  Fig.  350 
— that  no  prominent  angle  shall  remain  upon  the  dorsum. 

The  fifth  toe  and  its  metatarsal  may  be  similarly  removed  :  the 
incision  is  shown  in  Fig.  351,  s.m. 

Exarticulation  of  all  the  metatarsal  bones  (tar so -metatarsal 
exarticulation)  is  a  dissecting-room  operation,  the  key  to  the  performance 
of  which  is  a  knowledge  of  the  line  of  the  tarso-metatarsal  articulations. 
The  foot  is  held  at  right  angles  to  the  leg  by  an  assistant ;  the  surgeon 
sits  down  facing  the  sole  and  feels  for  the  tubercle  of  the  fifth  meta- 
tarsal and  the  first  tarso-metatarsal  joint.  [If  this 
cannot  be  felt  it  may  be  taken  as  lying  one  inch 
in  front  of  the  tubercle  of  the  navicular  bone.] 
Marking  these  two  points  with  a  finger  and 
thumb,  he  sinks  his  knife  into  the  margin  of  the 
foot  opposite  that  spot  which  lies  to  his  own  left, 
cuts  up  along  the  margin  to  opposite  the  head 
of  the  metatarsal  (Fig.  351,  t.m.,  t.m.c),  then 
turns  roundly  and  crosses  the  foot  obliquely,  fol- 
lowing the  line  of  the  heads  of  the  metatarsals ; 
turns  roundly  again  and  cuts  along  the  other 
margin  of  the  foot  up  to  the  second  point.  This 
flap  is  dissected  up  to  its  base  by  strong  side-to- 
side  cuts  which  sink  more  and  more  deeply  into 
the  arch  of  the  foot,  ultimately  reaching  the 
bones.  The  surgeon  now  stands,  and  seizing  the 
metatarsus  in  his  left  hand,  depresses  it  somewhat, 
and  connects  the  extremities  of  the  plantar  in- 
cision by  a  cut  across  the  dorsum,  slightly  convex 
towards  the  toes  (Fig.  351,  t.m.,  t.m.)  ;  a  short 
flap  is  raised  here  and  held  out  of  the  way,  the 
metatarsus  is  strongly  depressed,  the  tendons  are 
divided,  and  the  tarso-metatarsal  joints  are  opened 
Fig.  352.— Plantar  flap  by  a  few  well-directed  sweeps  of  the  knife  across 
franc's  oyplration^  the  dorsum -first,  those  of  the  fifth,  fourth,  and 
too  pointed.  third  toes,  lying  almost  in  line,  and  led  to  by  the 

tubercle  of  the  fifth  metatarsal,  then  that  of  the 
second,  £  inch  higher  up,  and,  lastly,  that  of  the  first,  \  inch  lower 
down  (Fig.  352).  But  although  all  these  joints  may  be  gaping  on  the 
dorsum,  even  strong  pressure  may  fail  to  separate  the  metatarsus  from 
the  tarsus,  so  stout  is  the  interosseous  ligament  binding  the  second 
metatarsal  to  the  internal  cuneiform ;  the  point  of  the  knife  must  be 
sunk  in  between  these  bones — care  being  taken  not  to  transfix  the 
plantar  flap — and  as  the  ligament  is  divided,  the  metatarsus  yields 
to  the  pressure  made  upon  it  with  a  loud  crack.  The  few  remaining 
bands  are  divided,  the  vessels  secured,  and  the  plantar  flap  turned  up 
and  attached  to  the  dorsal.  It  will  be  noticed  that  by  following  the  line 
of  the  heads  of  the  metatarsals,  a  plantar  flap  has  been  cut  which  is 
longest  on  the  inner  side  where  the  foot  is  deepest.  This  shape  is  not 
nearly  so  well  obtained  when  the  sole  flap  is  cut  from  within  out  after 
disarticulation,  as  in  Fig.  353. 

This  operation  is  sometimes  spoken  of  as  Hey's,  whilst  that  of 
sawing  across  the  metatarsus,  above  the  disease,  which  is  employed  in 
practical  surgery,  is  called  Lisfranc's :  as  a  matter  of  fact  Hey  per- 
formed both  these  operations  ('  Observations,'  3rd  edit.  p.  552). 
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In  cases  of  injury  both  this  and  the  next  operation  may  be  performed 
by  means  of  a  longer  dorsal  and  shorter  plantar  flap. 

Chopart's,  or  the  transverse  tarsal,  exarticulation  is  per- 
formed through  the  transverse  tarsal  articulation,  i.e.  the  astragalo- 


Fig.  353.  -Chopart's  amputation  :  formation  of  the  plantar  flap  from  within  out. 


navicular  of  the  calcaneo-cuboid  joints.  The  details  of  the  operation 
are  very  like  those  of  the  last.  The  surgeon  first  marks  with  his  finger 
and  thumb  the  tubercle  of  the  navicular  and  the  calcaneo-cuboid  joint, 
which  lies  ^  inch  behind  the  tubercle  of  the  fifth  metatarsal,  and 
cuts  a  plantar  flap  (Fig.  351,  c,  t.m.c.) 
extending  forwards  from  rather  above 
these  points  to  the  heads  of  the  meta- 
tarsals ;  then  raises  a  short  dorsal 
flap  (a,  a),  divides  the  extensor  ten- 
dons and  ext.  brev.  dig.,  opens  the 
astragalo-navicular  and  calcaneo- 
cuboid joints  and  disarticulates  from 
above.  Care  must  be  taken  not  to 
open  by  mistake  the  ankle  joint,  the 
synovial  membrane  of  which  extends 
to  the  neck  of  the  astragalus.  Fig. 
353  represents  the  formation  of  the 
plantar  flap  from  within  out,  which 
is  more  difficult  and  less  satisfactory 
than  dissection.  If  the  heel  be  drawn 
up  after  this  operation,  as  it  not  un- 
commonly is,  division  of  the  tendo 
Achillis  may  be  required. 

In  these  amputations  the  dorsal 
artery  of  the  foot,  and  the  exter- 
nal and  internal  plantar  or  digital 
branches,  usually  require  ligature. 

Syme's  amputation  through 
the  ankle-joint  consists  in  the  removal  of  the  entire  foot,  the  skin 
of  the  heel  being  preserved  as  the  most  natural  covering  for  the  stump. 
The  surgeon  first  finds  the  tip  of  the  external  malleolus,  and  then  marks 
a  point  exactly  opposite  to  it,  about  ^  inch  behind  and  below  the  inner 
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Fig.  354.— The  slightly  cup-shaped 
heel-flap  in  Syme's  operation. 
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malleolus.  These  points  are  joined  by  two  incisions,  one  passing  down 
and  slightly  back  (Fig.  351,  s.),  and  the  other  straight  across  the  dorsum 
so  as  to  cross  the  sole  over  the  front  of  the  posterior  tubercles  of  the  os 
calcis  (Fig.  351,  s.p.).  If  the  first  incision  be  placed  as  directed,  there 
will  be  little  difficulty  in  the  next  step,  which  is  to  dissect  the  lower 
flap  from  the  os  calcis.  In  doing  this  the  foot  is  strongly  flexed  by 
the  assistant  and  the  surgeon's  left  thumb-nail  drags  back  the  flap ; 
the  edge  of  the  knife  must  cut  always  upon  the  bone,  the  point  never 
being  inserted  beneath  the  flap  to  detach  it  quickly ;  this  error  is  often 
responsible  for  sloughing  of  the  flap,  which  is  nourished  chiefly  by  the 
calcaneal  branches  of  the  external  plantar  and  by  the  posterior  peroneal. 
The  foot  is  then  forcibly  extended,  the  anterior  incision  deepened  boldly 
into  the  ankle-joint,  the  lateral  ligaments  are  divided,  and  the  foot  re- 
moved. The  malleoli  are  then  cleared,  sawn  off  (Fig.  351,  b.),  and  a 
piece  must  be  cut  off  the  tibia,  if  diseased ;  in  cases  of  arthritis  of  the 
ankle  it  is  well  to  remove  also  the  small  vertical  surfaces  of  tibia  and 
fibula,  between  which  the  synovial  membrane  runs  up.  A  small  in- 
cision is  then  made  in  the  most  dependent  part  of  the  heel  flap,  through 
which  a  few  pieces  of  carbolised  catgut  are  passed,  their  ends  being 
brought  out  on  either  side  between  the  flaps.  These  act  as  an  efficient 
drain,  and  do  not  require  removal. 

At  Guy's  Hospital  and  many  other  schools  Syme's  operation  has 
been  modified  thus  : — After  marking  out  both  flaps,  the  surgeon  stands, 
extends  the  ankle  strongly  and  disarticulates  at  once,  then,  keeping  the 
edge  of  his  knife  turned  carefully  towards  the  bone,  he  dissects  the 
os  calcis  out  of  the  heel  flap  from  above,  extending  the  foot  more  and 
more  with  his  left  hand.  This  is  by  many  considered  the  easier  method. 

Rarely  an  internal  or  an  external  flap  is  the  only  covering  that  can 
be  obtained  without  going  higher  than  the  ankle. 

Pirogoff's  amputation  throug-li  the  ankle  [modified). — Take 
the  same  points  as  for  Syme's  operation  and  make  a  similar  dorsal 
incision  (Fig.  351  s.p.)  ;  but  the  plantar  incision  crosses  the  sole  at  the 
level  of  the  tubercle  of  the  fifth  metatarsal  ^.),  the  blade  of  the  knife 
being  kept  during  the  cross  cut  in  the  plane  of  the  incision  so  as  to 
leave  a  bevelled  edge.  The  ankle-joint  is  now  fully  opened  and  a 
Butcher's  saw,  or  one  with  a  narrow  blade  and  movable  back,  is  placed 
behind  the  astragalus  and  made  to  cut  its  way  through  the  os  calcis  in 
the  line  of  the  plantar  incision  (s.c.) ;  the  foot  is  thus  set  free.  The 
malleoli  are  cleared  and  sawn  off  together  with  a  thin  slice  of  the  tibia 
(b.),  the  heel  flap  is  brought  up  and  wired  to  the  tibia — the  tendo 
Achillis  being  divided  if  there  is  much  tension — and  the  edges  are 
united  by  sutures.    As  a!  rule  no  drains  are  inserted. 

A  very  handy  method  of  doing  this  operation  is  described  by  Pirrie 
of  Aberdeen.  After  the  cut  across  the  sole,  the  saw  is  at  once  applied, 
and  the  os  calcis  divided  from  below  in  the  line  of  this  incision.  The 
anterior  cross-cut  is  then  made  a  little  above  the  ankle-joint,  and  the 
malleoli  sawn  off  without  opening  it.  The  two  wounds  are  then 
connected  at  their  posterior  corner  by  dividing  the  tendinous  and  liga- 
mentous structures  behind  the  joint.  A  very  neat  stump  may  be  thus 
made  very  expeditiously,  and  with  little  disturbance  of  the  parts. 

The  great  object  in  this  modified  Pirogoff's  amputation  is  to  make  a 
very  oblique  section  of  the  os  calcis,  that  its  sawn  surface  may  be  large, 
and  that  little  twisting  of  the  bone  may  be  required  to  apply  it  to  the 
tibia ;  the  cut  across  the  sole  must  therefore  be  carried  at  least  as  far 
forward  as  indicated. 
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Syme's  and  Pirogoff's  (modified)  amputations  give  the  two  best 
stumps  in  the  body,  the  whole  weight  being  often  borne  upon  the  tough 
skin  of  the  heel.  Pirogoff's  leaves  a  stump  little  shorter  than  the 
natural  limb,  but  a  simple  round  boot  makes  Syme's  stump  its  equal  in 
this  respect.  Syme's  amputation  is  much  more  frequently  applicable 
than  Pirogoff's,  which  is  of  use  mainly  in  cases  of  injury  of  the  foot ;  in 
cases  of  tubercular  disease  not  affecting  the  astragalus  an  amputation 
through  the  tarsus  will  suffice,  but  when  the  astragalus  is  diseased,  the 
probability  is  that  the  os  cabis  also  is  affected,  or  that  it  will  become 
so  if  left  in  the  flap.  When  the  saw-cut  through  the  os  calcis  is  made 
vertically  instead  of  obliquely,  there  is  much  tension  on  the  tendo 
Achillis  and  consequent  tendency  to  displacement  of  the  os  calcis  when 
it  is  brought  into  place,  and  the  weight  is  borne  on  the  tender  skin  at 
the  back  of  the  heel  instead  of  on  the  plantar  surface  of  the  heel.  The 
greater  length  of  Pirogoff's  stump  makes  it  the  more  difficult  to  fit  an 
artificial  foot. 

Amputation  of  the  leg. — Almost  every  method  of  amputating  has 
been  practised  in  the  leg. 

Teale's  amputation  (Fig.  355). — The  lower  third  of  the  leg  is  the 

seat  of  election  for  this  method ;  higher  up  it  becomes  too  wasteful  to  be 
practised  except  in  very  unusual  cases  of  destruction  of  soft  parts  on  the 


Fig.  355. — Teale's  amputation  (after  TecJe). 


posterior  aspect  of  the  limb,  and  the  tendency  of  so  long  a  flap  to  slough 
must  always  be  considerable.  The  inclusion  of  all  the  soft  parts  in  the 
flap  reduces  this  danger  to  a  minimum,  but  has  obvious  disadvantages 
connected  with  it. 

The  combined  flap  and  circular  amputation  (Fig.  356,  b)  gives 
an  equally  good  result  as  regards  ability  to  bear  weight,  and  is  more  gene- 
rally applicable.  Anterior  and  posterior  skin-flaps,  of  length  equal  respec- 
tively to  two-thirds  and  one-third  of  the  diameter  of  the  limb,  are  raised 
and  separated  from  the  deep  parts  for  ^  inch  or  so  above  their  angles  of 
union  ;  here  the  calf  muscles  are  divided  by  a  single  sweep  (1),  and  a  little 
higher  (2)  the  muscles  attached  to  the  bones  and  the  large  vessels  are 
divided  thus :  the  knife  is  thrust  through  from  the  front  between  the 
bones,  close  to  that  one  which  is  farthest  from  the  surgeon,  and  made  to 
•divide  the  anterior  muscles  by  cutting  against  the  bone  nearest  to  the 


934 


AMPUTATIONS  OF  THE  LEG 


surgeon,  round  which  it  circles.  It  is  next  thrust  through  close  to  this 
bone  from  behind,  and  made  to  complete  the  division  of  the  posterior 


Fig.  356.—  a,  Teale's  amputation  above  ankle,  b,  combined  flap  and  circular  method  at 
middle  of  leg  :  1,  circular  cut  through  superficial  muscles  ;  2,  through  deep  muscles, 
c,  amputation  by  lateral  hooded  flaps  through  knee,  d,  modified  circular  amputation 
through  lower  third  of  thigh  ;  1  &  2  as  in  h.    Dotted  lines  are  saw-cuts. 


muscles  by  cutting  against  the  bone  farthest  from  the  surgeon  ;  as  it  is 
withdrawn  it  is  inclined  so  as  to  divide  soft  parts  on  the  posterior  aspect 

of  this  bone.  Lastly,  the  heel 
of  the  knife  is  placed  on  the  far 
side  of  the  most  distant  bone, 
and  a  circular  sweep  is  made 
which  divides  any  remaining  soft 
parts.  With  an  elevator  the 
periosteum  may  now  be  raised 
from  the  bones  up  to  the  point 
of  sawing  :  to  facilitate  this  on 
the  fibular  side  it  is  usually 
necessary  to  prolong  the  skin 
incision  up  to  the  line  of  ampu- 
tation (Lister),  the  muscles  and 
septa  are  here  so  closely  adherent. 
The  thumb-nail  easily  separates 
the  muscles  and  vessels  from  the 
interosseous  membrane  (Teale),. 
and  they  are  quickly  stripped 
from  the  tibia  when  the  peri- 
osteum is  not  raised.  Care 
must  be  taken  not  to  again 
wound  the  vessels.  The  bones 
are  now  sawn  across  (p.  914). 
Syme  usually  commenced  by  making  a  short  cut  obliquely  downwards  to 
remove  the  projecting  corner  of  the  tibia,  and  then  reapplied  the  saw 
vertically  over  the  end  of  the  oblique  cut. 

In  the  lower  third  of  the  leg  the  anterior  flap  must  equal  the  diameter 
in  length  to  throw  the  scar  behind  the  bones. 

Lateral  hooded  flaps  were  introduced  by  Stephen  Smith,  of  New 
York,  and  are  largely  employed  in  America.  It  appears  that  they  have 
also  long  been  used  at  Guy's  (Bryant,  '  Med.  Chir.  Trans.'  1886,  p.  163). 
Two  short  lateral  skin-flaps  are  marked  out,  and,  from  their  angle  of 
union  behind,  an  incision  is  carried  up  in  the  mid-line  to  the  point  at 
which  it  is  intended  to  saw  the  bones.  The  flaps  and  manchette  of  skin 
are  now  raised  until  more  than  a  diameter  of  covering  is  provided,  when 
the  amputation  is  finished  by  the  circular  method  as  above.    It  is  said 


Fig.  357.— Clearing  the  bones  :  the  arrows 
show  the  movements  of  the  handle  of  the 
knife  when  passed  between  the  bones  from 
the  front  and  from  behind  (after  Agatz). 
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that  the  scar  lies  altogether  behind  the  bone,  that  drainage  is  excellent, 
and  union  rapid. 

Flaps  may  be  raised  by  dissection  from  other  aspects  of  the  limb, 
when  it  is  very  desirable  to  have  the  stump  as  long  as  possible. 

The  long-  posterior  flap  by  transfixion  exhibits  fully  the  faults 
of  this  method.  It  is  thus  performed  :  A  very  short  skin  flap  is  raised 
from  the  front  of  the  limb,  the  ends  of  the  incision  lying  just  behind  the 
tibia  and  fibula  ;  the  knife  is  then  placed  in  the  end  of  the  incision  near 
to  the  surgeon  and  thrust  across  behind  the  bones  to  the  opposite  end — 
care  being  taken  that  it  does  not  pass  between  the  bones,  which  it 


Fig.  358. — Amputation  by  a  long  posterior  flap  :  limb  transfixed  from  the  outer 
side,  the  knife  points  inwards  and  forwards. 


easily  may  do  as  the  fibula  lies  posterior  to  the  tibia— and  a  flap,  con- 
taining most  of  the  muscle  of  the  calf  and  long  enough  to  cover  the 
stump,  is  cut ;  the  bones  are  then  cleared  and  sawn  in  the  angle  of  the 
flaps.  The  flap  is  often  very  pointed.  To  diminish  its  weight,  many 
surgeons  remove  much  or  all  of  the  calf  muscles  with  scissors  ;  this  is 
certainly  wise,  but  the  method  should  never  be  employed  except  as  a 
necessity. 

The  modified  circular  method  may  be  employed  when  the  skin  is 
healthy  all  round  above  a  certain  level.  The  free  edges  of  the  flaps 
should  be  rather  more  than  one  diameter  below  where  the  bone  is  to  be 
sawn.  The  later  proceedings  are  the  same  as  in  the  combined  flap  and 
circular  method.  The  result  is  least  satisfactory  where  the  bones  are 
widest  from  before  back — viz.  in  the  lower  third  of  the  limb. 

The  oval  method  (Fig.  340)  is  even  more  faulty  than  the  long  pos- 
terior flap  by  transfixion,  for  the  posterior  flap  is  usually  short. 

In  amputations  1  inch  below  the  head  of  the  fibula  the  popliteal 
artery  only  is  divided ;  2  inches  below,  the  ant.  and  post,  tibial ;  and 
3  inches  below,  the  tibials  and  the  peroneal  :  a  short  distance  above  the 
ankle  the  peroneal  divides  into  anterior  and  posterior  branches. 

Exarticulation  at  the  knee-joint. — In  cases  of  injury  requiring 
amputation  so  high,  this  is  an  excellent  amputation ;  but  for  diseases  of 
the  knee  it  is  necessary  to  remove  the  diseased  cartilage  as  well  as 
the  inflamed  synovial  membrane — i.e.  to  perform  a  supra-condyloid 
amputation. 

The  operation  is  best  performed  by  lateral  hooded  flaps  (Fig.  356,  c, 
S.  Smith).  The  incision  commences  1  inch  below  the  tubercle  of  the 
tibia,  and  runs  back  to  the  mid-line  behind,  forming  a  short  convex 
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Fig.  359. — Result  of  amputation  by  lateral 
hooded  flaps  through  the  knee  (Stephen 
Smith). 


flap,  and  then  straight  up  to  the  flexure  of  the  knee ;  a  similar  flap 
is  marked  out  on  the  other  side,  the  flap  over  the  inner  condyle 

being  somewhat  fuller  than  that 
over  the  outer.  The  skin  is  raised, 
the  lig.  patellaB  divided,  and  the 
tibia  removed  by  cutting  the  cap- 
sule below  the  attachment  to  it  of 
the  semilunar  cartilages.  These 
are  left  on  the  condyles  of  the 
femur,  and  are  of  much  service  in 
preventing  retraction  of  the  flaps 
and  keeping  all  the  parts  close 
together  (Brinton,  Bjyant).  The 
patella  is  left.  The  same  advan- 
tages are  claimed  for  this  method 
here  as  in  the  leg ;  also  that  septic 
osteomyelitis  is  less  likely,  as  the 
bone  is  not  opened,  and  that  the 
movements  of  the  stump  are  very 
strong  owing  to  the  very  slight 
interference  with  the  insertion  of 
muscles.  Many  surgeons  experi- 
enced in  the  operation  have  seen 
no  inconvenience  arise  from  leav- 
ing the  patella,  and  doing  so  certainly  saves  dissection,  diminishes  the 
wound,  and  preserves  the  attachment  of  the  extensor  ;  occasionally  the 
bone  is  drawn  up  on  the  front  of  the  thigh,  but  it  is  not  evident  that 
this  would  do  any  harm. 

Pollock  recommended  amputation  here  by  anterior  and  posterior 
liaps,  by  dissection ;  the  former  starts  from  the  level  of  the  tibial 
articular  surface  and  reaches  5  inches  below  the  patella ;  the  latter  is 
about  half  as  long  ;  both  are  squarish,  with  rounded  angles.  When  the 
flaps  are  raised  the  ligamentum  patellae  is  divided,  the  joint  opened,  and 
a  knife  passed  through  it  from  before  back,  dividing  the  ligaments  and 
tendons,  and  freeing  the  tibia.    The  patella,  if  healthy,  is  left. 

A  long  posterior  flap  (Syme)  may  be  made  by  cutting  through  the 
joint  from  the  front,  and  then  out  some  distance  down  the  leg :  the 
results  are  very  bad. 

Amputation  through  the  condyles  is  a  favourite  operation, 
and  is  performed  in  many  ways— a  long  anterior  or  long  posterior  flap, 
antero-posterior  flaps,  and  Lister's  modified  circular  method. 

The  long  anterior  flap  was  introduced  by  Carden,  of  Worcester,  and, 
like  Teale's  amputation,  is  historically  important  as  marking  the  recog- 
nition of  the  value  of  this  covering.  Carden  cut  straight  out  behind, 
and  obtained  some  excellent  results  ;  but  a  considerable  posterior  flap  is 
required  in  this  situation,  because  of  the  tendency  of  a  single  anterior 
flap  to  slough,  of  the  frequent  impossibility  of  obtaining  so  long  a  flap, 
and  of  the  very  great  tendency  of  the  skin  on  the  posterior  aspect  of  the 
thigh  to  retract.  Amputation  by  suitable  antero-posterior  flaps  gives  good 
results,  and  may  occasionally  be  practised  when  Lister's  still  better 
method  cannot.  In  these  operations  some  surgeons  remove  the  patella, 
others  preserve  it  either  intact  or  deprived  of  its  cartilage,  according  to 
the  recommendation  of  Gritti ;  in  the  latter  case  it  is  hoped  that  the 
bone  will  unite  with  the  cut  surface  of  the  femur,  to  which  it  might 
nowadays  be  wired  or  pinned. 


AMPUTATIONS  OF  THE  THIGH 


937 


Lister's  modified  circular  amputation  is  thus  performed  : — A  cut  is 
made  straight  across  the  front  of  the  limb  at  the  level  of  the  tubercle 
of  the  tibia,  and  the  ends  of  this  incision  are  joined  by  sweeping  the 
knife,  inclined  at  an  angle  of  45°  to  the  axis  of  the  leg,  across  the  back 
of  the  limb,  and  thus  forming  a  very  short  posterior  skin-flap.  The 
limb  is  now  held  up,  this  flap  is  dissected  up,  and  then  the  whole  circle 
of  skin  and  subcutaneous  tissue  is  raised  as  in  a  circular  amputation. 
The  hamstring  tendons  are  cut  so  soon  as  they  are  seen,  for  they 
retract  greatly,  and,  if  divided  later,  would  shrink  up  far  above  the 
level  of  the  same  surface  of  bone,  behind  which  there  would  then  be 
an  empty  space.  Next,  by  half  bending  the  knee,  the  upper  border 
of  the  patella  is  brought  down  below  the  fold  of  skin.  A  cut  is 
made  into  the  joint  above  it,  the  lower  end  of  the  femur  cleared  at  the 
level  of  the  upper  margin  of  the  patellar  articular  surface,  the  saw 
applied  vertical  to  the  shaft  and  parallel  to  the  lower  articular  surface 
of  the  femur,  and  the  condyles  removed.  When  the  joint  is  much 
swollen  from  arthritis,  the  circular  covering  cannot  be  stripped  up,  and 
one  or  two  lateral  incisions  must  be  made  ;  and  in  these  cases  the  leg 
may  be  removed  so  soon  as  a  knife  can  pass  above  the  tibia,  the  patella 
being  dissected  out  later,  and  the  end  of  the  femur  and  the  synovial 
membrane  removed.  The  advantages  of  this  operation  are  :  ample 
covering  with  the  least  sacrifice  of  length  of  limb,  little  tendency  to 
slough  owing  to  the  form  of  the  flap,  and  a  stump  capable  of  bearing 
a  good  deal  of  weight,  the  skin  over  the  knee  being  accustomed  to 
pressure. 

In  all  amputations  through  the  knee  or  condyles,  a  large  tube  should 
be  placed  in  the  suprapatellar  pouch  and  brought  out  in  the  wound ; 
suppuration  may  necessitate  a  counter-opening  into  the  pouch. 

imputations  of  the  thigh. — Here,  again,  most  methods  may  be 
employed.  Formerly,  flaps  by  transfixion  (Fig.  336)  were  usually 
made — lateral  in  the  lower  third,  where  they  always  rotate  considerably, 
and  antero-posterior  higher  up,  the  posterior  being  the  longer,  to  allow 
of  the  excessive  retraction  in  this  aspect,  which  was,  of  course,  much 
exaggerated  by  cutting  the  muscles  long  in  the  flap.  Teale's  amputation 
(Fig.  339)  is  much  too  wasteful  to  be  practised  here.  Much  better 
results  are  given  by  the  combined  flap  and  circular  method,  or  by  the 
modified  circular  (Fig.  356,  d),  which,  owing  to  the  position  of  the  femur 
in  the  limb,  leaves  a  scar  well  behind  the  bone  ;  in  no  situation  is  the 
latter  operation  practised  with  better  results.  It  is  well  to  remember  as 
a  rule  here,  that  the  posterior  flap  should,  if  possible,  be  as  long  as,  or 
even  slightly  in  excess  of,  the  anterior,  and  should  contain  no  muscle 
below  the  first  sweep  through  the  superficial  muscles. 

Bxarticulatioai  at  the  hip  has  been  performed  for  laceration  of 
the  soft  parts  of  the  thigh  and  compound  fractures  of  the  shaft  and  neck 
of  the  femur  when  no  lower  amputation  is  possible  ;  extensive  necrosis 
of  the  upper  part  of  the  shaft  of  the  femur,  or  for  disease  of  the  hip- 
joint  when  excision  has  failed  to  relieve  and  the  patient  is  sinking ;  for 
sarcoma  extending  so  high  that  recurrence  after  lower  amputation  is 
likely,  or  for  recurrent  sarcoma  of  a  stump  ;  rarely,  for  painful  or 
diseased  stump,  after  amputation  high  up. 

Though  still  high,  the  mortality  after  this  operation  has  been  sinking 
decidedly  of  late  years,  chiefly  on  account  of  the  better  arrest  of  bleeding, 
the  saving  of  the  blood  in  the  limb,  and  the  employment  of  better  methods 
of  amputation  by  which  prevention  of  sepsis  and  diminution  of  shock 
•are  possible.    As  a  primary  or  intermediate  procedure  it  is  very  fatal — 
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90-95  per  cent,  of  the  cases  dying  :  after  secondary  operations,  about 
70  per  cent,  die ;  whilst  after  operations  for  disease,  only  42  per  cent, 
die. 

Haemorrhage  may  be  controlled  by  any  of  the  methods  given  at  p.  338, 
by  a  finger  on  the  external  iliac  above  Poupart's  ligament,  or  by  simply 

M 


Fig.  360. — Exarticulation  at  hip  by  transfixion  :  anterior  flap  cut  and 
raised,  head  disarticulated,  knife  passed  behind  bone  to  cut  pos- 
terior flap. 

taking  the  femoral  in  the  flap  before  it  is  cut  through  and  quickly 
clamping  smaller  vessels. 

(1)  Antero-postericr  flap  by  transfixion. — This  was  the  opera- 
tion usually  performed  up  to  a  few  years  ago,  when  Furneaux  Jordan 
advocated  the  use  of  a  racquet-incision  (see  below). 

The  patient's  hips  are  brought  to  the  edge  of  the  table,  the  sound 
limb  fastened  to  a  leg,  the  trunk  held  on  the  table,  and  the  scrotum 
raised  out  of  the  way  of  the  knife.  The  thigh  having  been  slightly  bent 
and  abducted,  to  amputate  the  left  limb  the  knife  is  entered  between 
the  upper  and  middle  thirds  of  a  line  drawn  from  the  anterior  superior 
spine  of  the  ileum  to  the  great  trochanter,  and  pushed  obliquely  inwards 
and  downwards  across  the  capsule  of  the  joint  to  a  point  about  two 
inches  below  the  tuberosity  of  the  ischium ;  on  the  right  side  the  knife 
is  entered  below  the  ischium  and  brought  out  below  the  iliac  spine.  A 
large  anterior  flap  is  made,  about  six  or  seven  inches  long,  in  which  the 
femoral  is  firmly  grasped  by  an  assistant  before  the  cut  outwards  is 
made  ;  when  completed,  the  flap  is  drawn  well  up.  The  anterior  part 
of  the  capsular  ligament,  already  laid  bare,  is  then  divided  by  a  strong  cut 
on  to  the  head  of  the  bone  rendered  prominent  by  forcible  extension  and 
rotation  out  of  the  limb ;  the  head  is  forced  out,  the  ligamcnttim  teres 
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cut  through,  and  the  disarticulation  completed.  The  knife  is  then 
carried  through  the  joint  over  the  trochanter  (Fig.  360),  the  muscles  at- 
tached to  which  have  been  divided,  and,  the  hip  being  somewhat  flexed 
once  the  knife  is  behind  the  bone,  the  posterior  flap  is  made  somewhat 
small  and  thin,  by  cutting  from  within  out. 

(2)  The  racquet-incision  was  adapted  to  this  operation  by 
Furneaux  Jordan  ('  Lancet,'  1879,  vol.  i.  p.  405),  who  points  out  that  the 
cut  surface  is  less  extensive  than  after  amputation  by  transfixion,  and 
the  nerves  are  cut  farther  from  the  trunk ;  therefore  union  should  be 
more  rapid  and  shock  less.  But  this  method  has  the  advantages  also 
that  the  wound  can  without  much  difficulty  be  kept  aseptic  and  that  the 
operation  can  be  done  subperiosteally ;  moreover  there  is  not  the 
slightest  need  for  hurry  on  the  score  of  haemorrhage,  for  the  only 
difficulty  in  the  operation — getting  the  head  out  of  the  socket — is 
surmounted  before  any  vessel  of  importance  is  cut,  and  the  femoral 
vessels  can  be  taken  in  the  flap  by  an  assistant,  or  even  by  the  surgeon, 
before  they  are  cut. 

Marcus  Beck,  after  much  experience  in  the  class  of  operative  surgery 
at  University  College,  teaches  as  follows  :— The  patient  is  placed  upon 
his  sound  side  with  his  hips  at  the  edge  of  the  table ;  the  sound  hip  is 
fully  flexed  and  kept  so  by  a  bandage  passing  from  above  the  knee  round  the 
neck ;  another  bandage  from  the  knee  to  an  upper  leg  of  the  table  keeps 
the  patient  from  slipping  down.  The  limb  to  be  removed  is  grasped 
above  the  knee  by  an  assistant  and  held  slightly  adducted.  Starting 
about  1|  inch  above  the  trochanter,  the  surgeon  sinks  a  6-inch  knife  into 
the  bone  and  cuts  downwards  on  to  the  trochanter  and  shaft  of  the 
femur  to  a  point  6  or  7  inches  below  the  trochanter  ;  then  a  rather  sharp 
turn  is  made  and  an  oval  incision  sloping  slightly  down  and  in  is  begun 
-  first  away  from  the  surgeon,  then  towards  him — and  completed  by  a 
sweep  under  the  limb.  The  skin,  fat,  and  fascia  should  now  be 
dissected  up  for  3  inches  or  so.  Next,  the  surgeon  pushes  his  thumb  into 
the  cleft  in  the  muscles  above  the  trochanter,  and,  putting  them  on  the 
stretch,  he  cuts  them  away  from  the  bone — first  on  one  side,  then  on  the 
other,  the  separation  on  the  posterior  aspect  being  very  free  and  carried 
low  down  on  the  shaft.  The  limb  is  now  strongly  adducted  and  the 
surgeon  makes  a  strong  cut  in  the  line  of  the  original  incision  into  the 
joint,  opens  it  and  divides  the  capsule  posteriorly,  when  further  adduc- 
tion and  an  upward  push  by  the  assistant,  who  places  one  hand  high 
up  inside  the  thigh,  dislocates  the  head ;  the  round  ligament  and 
anterior  portion  of  the  capsule  are  then  divided.  The  surgeon  now 
passes  his  knife  over  the  head  of  the  bone,  which  the  assistant  drags 
out  of  the  way,  cuts  down  close  to  the  bone  to  a  little  above  the  line  up 
to  which  the  skin  has  been  reflected,  and,  the  femoral  vessels  having 
been  compressed  in  the  flap  by  an  assistant,  the  soft  parts  on  the  inner 
side  are  divided  from  within  out,  whilst  the  thigh  is  brought  to  the 
straight  position  from  one  of  extreme  adduction.  The  vessels  are  then 
secured,  the  lower  end  of  the  stump  sewn  up  quite  close,  and  all  drainage 
arranged  for  from  the  outer  side. 

When  this  operation  is  done  for  disease,  it  is  often  wise  to  raise  the 
periosteum  from  the  bone  through  the  first  straight  incision  ;  by  so 
doing  a  rod  of  bone  may  form  in  the  stump  sufficient  to  afford 
insertion  to  the  muscles  and  to  enable  the  patient  to  use  an  artificial 
limb. 

The  duties  of  the  assistant  holding  the  limb  in  both  the  above 
operations  are  very  important,  and,  unless  he  understands  and  discharges 
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them  intelligently,  the  difficulties  are  much  increased,  as  is  the  case 
also  when  the  bone  is  broken  and  the  leverage  of  the  femur  lost ;  the 
head  and  fragments  must  then  be  separately  seized  with  lion-  (Fig.  333) 
or  sequestrum-  (Fig.  366)  forceps  and  dissected  out. 

Affections  of  Stumps. 

Retraction  of  the  flaps  and  protrusion  of  the  bone  may  occur 
from  the  flaps  having  been  cut  too  short  and  brought  together  with 
excessive  tension  or  from  any  cause  which  long  prevents  deep  union 
and  permits  the  elasticity  and  contractility  of  the  tissues  to  act  un- 
opposed. Original  shortness,  evident  at  the  operation,  should  usually  be 
remedied  at  once  by  removal  of  a  bit  more  bone  ;  but  when  it  is  inten- 
tional, to  get  as  far  away  as  possible  from  a  morbid  growth,  button-sutures 
should  be  inserted  in  sufficient  number  to  render  the  edges  free  from 
tension.  With  antiseptics  and  uniform  support  rapid  healing  may  thus 
be  obtained.  If  not,  the  tendency  to  retract  must  be  met  by  weight- 
extension  applied  to  a  loop  of  strapping  fixed  to  the  flaps  or  by  the 
re-insertion  of  button  sutures ;  which  failing,  removal  of  more  bone  is 
necessary, 

Necrosis. — Delay  in  healing  is  due  usually  to  some  necrosis  of  the 
end  of  the  bone.  Death  of  a  mere  scale  will  keep  open  a  sinus  for  weeks 
or  months ;  in  the  case  of  the  shaft  of  the  femur,  a  complete  ring  not 
uncommonly  separates  containing  the  whole  thickness  of  the  bone 
below  but  consisting  above  of  longer  or  shorter  spicules  derived  chiefly 
from  the  inner  layers.  Perhaps  some  small  sequestra  are  due  to  the 
mechanical  injury  done  to  the  bone ;  they  are  said  to  be  more  common 
after  use  of  the  saw  than  of  the  bone  forceps.  But  the  great  majority 
are  caused  by  a  local  septic  traumatic  osteomyelitis. 

Diffuse  septic  traumatic  osteomyelitis  is  a  very  fatal  affection, 
leading  frequently  to  pyemia  (sec  p.  259). 

Conical  stump. — Most  stumps  become  more  or  less  conical  in 
shape  from  wasting  of  their  muscle ;  but  a  '  conical  stump '  is  one  in 
which,  owing  to  original  shortness  or  retraction  of  the  flaps,  union  has 
only  just  managed  to  occur — the  stump  is  conical  from  the  first,  the 
apex  being  formed  by  the  bone  covered  by  a  thin  red  adherent  cicatrix, 
constantly  liable  to  ulcerate  and  unable  to  bear  the  least  pressure  or 
friction. 

The  remedy  is  simple ;  the  bone  must  be  shortened  either  by  a  longi- 
tudinal incision  over  it  on  the  side  opposite  the  vessels,  and  sawing  off 
a  sufficient  piece,  removing  also  any  ulcerated  portion  of  the  cica- 
trix; or  if  the  projection  be  considerable  and  the  integuments  generally 
very  thin,  by  amputation  higher,  removing  the  entire  end  of  the  stump. 

Neuralgia  of  a  stump  sometimes  arises  because  the  truncated  ex- 
tremities of  the  nerves  (which  after  amputation  always  become  more 
or  less  bulbous)  are  too  long  and  adhere  to  the  cicatrix,  so  as  to  be 
subject  to  constant  compression  and  tension.  Sometimes  it  is  indepen- 
dent of  any  morbid  state  of  the  extremities  of  the  nerves,  but  arises 
from  some  ascending  neuritis  (q.v.):'  In  many  such  cases,  however,  no 
local  cause  is  detectable,  and  the  pain  is  evidently  connected  with  an 
hysterical  condition.  The  symptoms  are  extreme  irritability  and  tender- 
ness, paroxysms  of  violent  neuralgic  pain,  and  spasms  and  twitchings 
of  the  muscles.  If  there  be  pain  excited  only  by  pressure  upon  one 
tender  spot,  where  perhaps  a  bulbous  nerve-end  may  be  felt,  excision  of 
this  part  of  the  scar  will  probably  cure.  If  the  stump  be  conical  treat  as 
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above  directed.  But  when  the  pain  and  tenderness  are  diffuse,  largely 
cutaneous,  and  characterised  by  the  peculiarities  of  neuralgia  or  hysteria, 
the  treatment  must  be  general ;  painting  with  lin.  aconiti,  Scott's  oint- 
ment worn  as  a  plaster,  emplast.  plumbi  or  belladonnas  may  relieve.  Re- 
amputation  or  nerve-stretching  is  useless  in  these  cases. 


CHAPTER  LY. 

EXCISION  OF  BONES  AND  JOINTS. 

X.  Excision  of  bones  may  be  required  for  injury,  necrosis,  caries, 
or  tumour.  There  is  probably  no  bone  in  the  body  of  which  portions 
have  not  been  removed  for  the  above  reasons,  but  complete  removal  is 
much  less  common.  When  small  bones  are  shattered  by  injury  their 
fragments  may  be  picked  out,  any  periosteum  recognised  being  spared. 
Acute  necrosis  occasionally  leads  to  death  of  the  whole  shaft  of  the  long 
limb -bones,  which  will  require  early  or  late  removal  (sequestrotomy, 
p.  263),  when  the  joints  at  either  end  are  unaffected;  but  secondary 
suppuration  of  a  large  joint  necessitates  amputation.  Caries  of  bones 
of  the  carpus  and  tarsus  sometimes  justifies  their  sub-periosteal  excision, 
but  the  tendency  to  recurrence  of  the  disease  is  so  great  that  the  opera- 
tion is  not  very  often  practised ;  some  excellent  results  have,  however, 
been  obtained  by  excising  even  large  portions  of  the  tarsus.  Malignant 
tumours  have  rendered  necessary  the  removal  of  the  clavicle  and 
scapula,  also  partial  removal  of  cranial  bones,  ribs  and  pelvic  bones ; 
but  malignant  growths  of  the  limb  bones  are  best  treated  by  amputation 
at  the  joint  above ;  or,  in  the  case  of  the  femur,  sufficiently  high  to  be 
well  beyond  the  disease.  Removal  of  tarsal  bones,  e.g.  astragalus  or 
cuboid,  is  sometimes  undertaken  to  relieve  deformity  (p.  482). 

Removal  of  the  clavicle  for  tumour  has  rarely  been  performed 
and  has  given  rise  to  the  greatest  difficulty  on  account  of  haemorrhage, 
and  the  importance  of  its  posterior  relations.  A  free  incision  along  and 
extending  beyond  the  end  of  the  bone,  and  another  at  right  angles  to  this, 
will  be  required ;  the  skin-flaps  must  be  raised,  and  if  a  bit  of  the  bone 
near  either  end  is  free  from  growth,  saw  through  it  and  start  thence  to 
separate  the  growth  from  the  great  vessels  and  nerves ;  otherwise  dis- 
articulation at  the  outer  end  must  be  effected.  Clamn-forceps  would  be 
constantly  required,  and  the  operation  would  probably  afford  an  oppor- 
tunity of  carrying  out  Treves'  excellent  suggestion  for  the  treatment  of 
air  entering  veins,  i.e.  immediately  the  noise  characteristic  of  this  is 
heard,  to  fill  the  wound  with  boracic  lotion  from  a  sponge  kept  ready  in 
case  of  need.  This  saves  all  delay  in  seeking  for  the  veins  at  fault,  and 
the  vessel  will  soon  be  revealed  by  the  escape  of  bubbles  from  it,  which 
could  not  happen  if  the  vein  were  compressed. 

The  scapula  may  be  excised  through  a  h-  -shaped  incision  along 
its  spine  and  vertebral  border,  extending  somewhat  beyond  these  points  ; 
the  flaps  being  raised  the  acromion  is  sawn  through  and  left  (if  it  is  not 
dangerous  to  leave  it)  that  the  prominence  of  the  shoulder  may  be  pre- 
served, or  disarticulated,  or  the  outer  end  of  the  clavicle  also  is  removed  ; 
then  the  trapezius,  deltoid,  omohyoid,  levator  anguli  and  rhomboids  are 
divided  near  their  attachments — together  with  the  supra-scapular  vessels 
and  nerve,  and  the  posterior  scapular  vessels — the  vertebral  border  is 
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dragged  from  the  thorax,  and  the  serratus  divided  close  to  the  posterior 
margin,  a  hand  passed  between  it  and  the  sub-scapularis,  and  the  bone 
drawn  so  far  out  that  the  coracoid  process  may  be  sawn  through  or  the 
muscles  detached  from  it ;  the  knife  now  divides  the  supra-  and  infra- 
spinatus and  teres  minor  muscles,  either  clearing  the  neck  of  the  bone 
(if  the  glenoid  cavity  can  be  safely  left)  or  opening  the  shoulder-joint. 
The  upper  edge  can  now  be  drawn  strongly  from  the  body,  when  the 
knife  must  be  made  rapidly  to  divide  the  subscapularis  and  teres  major, 
probably  the  upper  edge  of  the  latissimus  and  numerous  branches  of 
the  subscapular  vessels.  The  nearer  the  knife  can  be  kept  to  the  bone 
the  less  the  chance  of  wounding  the  main  trunk  of  the  subscapular. 
Bleeding  may  be  checked  by  digital  pressure  on  the  subclavian  from  the 
upper  end  of  the  wound. 

Sometimes  the  extent  of  the  tumour  necessitates  removal  of  the  arm 
with  the  scapula ;  or,  when  a  tumour  of  the  scapula  is  fungating  largely, 
the  only  way  to  obtain  covering  after  its  removal  may  be  to  amputate 
the  arm,  using  its  soft  parts  to  lay  on  the  thorax.  The  mortality  after 
these  serious  operations  has  been  unexpectedly  slight.  When  the  arm 
is  preserved,  especially  if  the  neck  of  the  scapula  is  cut  through,  it  is 
usually  a  useful  member. 

The  coccyx  has  been  excised  through  a  longitudinal  incision  when 
subcutaneous  division  of  all  the  structures  round  it  has  failed  to  relieve 
the  pain  of  coccydynia. 

XI.  Excision  of  joints. — Indications. — (1)  Wound  with  splinter- 
ing of  the  bones,  the  damage  not  being  so  extensive  but  that  the  limb, 
after  removal  of  the  fragments,  will  be  useful  (pp.  166,  270,  and  278). 
(2)  Septic  suppurative  arthritis  following  on  wound,  uncontrolled  by  free 
drainage,  fixation  and  antiseptic  treatment.  In  these  cases  when 
possible  the  intermediary  period  should  be  tided  over,  if  it  has  been 
thoroughly  established  before  the  patient  is  seen — secondary  resections 
yielding  a  better  result.  (3)  Tubercular  arthritis  not  improving  under 
treatment,  or  suppurating  :  there  is  still  much  difference  of  opinion  on 
this  subject  (see  p.  305).  (4)  Faulty  ankylosis  and  old  dislocations 
greatly  impairing  the  use  of  the  limb  ;  the  propriety  of  excision  in  these 
cases  varies  with  the  need  of  the  patient  for  improved  movement,  his 
general  health  and  age,  the  mortality  and  results  as  regards  movement 
of  the  excision  in  question. 

Excision  or  amputation  ? — In  deciding  between  these  we  must 
consider  : — 

(1)  The  state  of  the  joint :  If  the  disease  or  injury  be  so  extensive 
that  union  is  unlikely,  or  removal  of  the  damaged  parts  would  leave  the 
limb  useless,  amputation  must  be  done.  With  regard  to  length  and 
strength  these  are  of  most  importance  in  the  lower  limb— firmness  as  a 
prop  being  indeed  essential  here  ;  in  the  upper  limb  the  preservation  of 
the  hand  and  its  movements  is  all-important. 

(2)  The  general  state  :  Patients  of  highly  tubercular  nature,  and 
especially  such  as  are  actually  suffering  from  phthisis  are  very  bad 
subjects  for  excision. 

(3)  Age :  The  removal  of  epiphyses  in  young  children  necessarily 
leads  to  extreme  dwarfing  of  the  limb,  whilst  after  middle  age  repair 
after  excisions  for  joint-disease  is  very  imperfect.  Most  surgeons  hold 
that  excisions  in  the  lower  limb — except  the  hip — should  not  be  done 
after  30  (though  Gant  and  others  have  had  successes  even  as  late  as  50), 
but  in  the  upper  limb  they  may  be  practised  later,  other  things  being 
favourable. 
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(4)  The  relative  mortality  and  results  as  regards  usefulness  of 
excision  and  the  alternative  amputation  must  be  borne  in  mind. 

(5)  The  possibility  of  keeping  the  joint  aseptic  is  very  important. 
General  points. — (a)  The  incisions  should  be  so  planned  as  to  give 

free  access  to  the  joint  without  injuring  important  ligaments,  muscles 
&c. ;  when  in  aseptic  cases  this  cannot  be  avoided,  tendons,  bones,  and 
nerves  cut  across  must  be  carefully  sutured.  (6)  In  cases  of  tubercular 
disease  great  care  should  be  taken  to  remove  with  knife,  forceps  and 
scissors,  sharp  spoon  or  gouge  as  much  as  possible  of  the  granulating 
synovial  membrane  and  all  foci  from  the  bone-end.  As  a  rule,  partial 
excisions  are  to  be  avoided  :  the  surgeon  must  exercise  his  discretion 
whether  or  not  to  remove  a  whole  articulation  for  very  limited  disease, 
but  recurrence  is  frequent  after  partial  operations,  (c)  In  cases  of 
injury  all  periosteum  should  be  carefully  preserved,  as  also  the  capsule, 
the  connection  of  which  with  the  periosteum  should  not  be  destroyed  ; 
but  in  cases  of  disease,  at  least  in  the  upper  limb  where  movement  is 
more  important  than  strength,  many  surgeons  regard  the  subperiosteal 
method  as  giving  a  poor  result — the  bone  formed  from  the  raised  peri- 
osteum being  sometimes  so  massive,  rough  and  mis-shapen,  as  actually 
to  limit  the  movement  of  the  joint  about  which  it  is  thrown  out, 
whilst  removal  of  the  periosteum  usually  gives  a  satisfactory  result. 
(d)  Every  effort  should  be  made  to  render  the  part  aseptic  and  to  obtain 
early  healing  of  the  skin-wound,  (e)  In  the  lower  limb  the  most  per- 
fect fixation  is  desirable,  but  in  the  upper  all  the  movements  of  the 
joint  should  be  practised  from  an  early  date — passively  at  first,  then 
actively  also — and  regular  massage  of  the  muscles  should  be  performed 
that  atrophy  may  be  combated.  Both  must  be  continued  for  weeks. 
Faradization  also  may  be  used. 

Results. — The  excision  may  effect  all  that  could  be  expected,  or  it 
may  be  only  partially  successful  owing  to  deformity  in  cases  where 
bony  union  should  have,  and  has,  been  effected,  or  to  stiffness  owing  to 
extensive  adhesions  where  motion  is  desired.  Failure  may  be  due  to 
-continuance  of  the  disease  ;  or,  in  traumatic  cases,  to  spread  of  septic 
inflammation,  extensive  suppuration  of  the  soft  parts,  caries  of  the  bone- 
ends,  non-union  and  hectic.  In  these  cases  the  choice  between  re- 
excision  and  amputation  must  be  made,  and  depends  chiefly  on  the 
lengths  of  bone  removed  at  the  first  operation,  and  the  extent  of  the  recur- 
rent disease.  Again,  the  wound  may  heal  and  a  '  flail- joint '  result :  this  is 
especially  common  in  excisions  for  injury,  and  is  usually  a  consequence 
of  too  free  removal  of  bone,  destruction  of  the  bone-f  arming  power  of  the 
periosteum  by  free  suppuration,  imperfect  fixation  in  the  lower  limb, 
excessive  use  of  passive  movement  in  the  upper,  or  extreme  atrophy 
of  the  patient's  muscles.  In  some  of  these  cases  preservation  of  the 
periosteum  would  probably  have  led  to  a  different  result,  but  we  have  no 
means  of  selecting  the  cases  of  disease  in  which  it  is  necessary;  the 
periosteum  should  be  preserved  in  all  traumatic  cases.  Lastly,  bony 
ankylosis  may  ensue,  when  a  movable  joint  is  desired :  forcible  move- 
ment under  chloroform  should  then  be  tried,  but  should  it  fail  the  joint 
must  be  fixed  in  that  position  in  which  it  will  be  most  useful. 

Instruments  for  excisions. — In  addition  to  those  mentioned  at 
p.  846,  a  specially  stout  and  large  scalpel  in  a  strong  handle,  elevators, 
lion-forceps  (Fig.  333),  cutting  bone-forceps —  straight,  elbowed  and 
curved— gouges,  and  a  resection  saw :  either  Butcher's  (Fig.  361),  of  which 
the  blade  can  be  set  at  any  angle,  and  is  narrow  enough  to  cut  in  a 
curve,  and  which  consequently  must  be  handled  with  some  skill  to  make 
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it  cut  in  one  plane ;  or  a  short,  broad,  stiff-backed  amputation  saw  which 
is  used  especially  for  the  knee.    In  many  cases  a  narrow  saw  with  a 


Fig.  361.— Butcher's  saw  for  excisions. 


Fig.  362. — Wood's  crank-saw  for  excisions. 


movable  back  (Fig.  362)  is  useful.  Two  copper  retractors  and  blunt 
hooks  should  be  ready. 

It  is  always  well  to  render  the  limb  bloodless  ;  and  in  cases  of  ex- 
cision for  disease  it  is  very  important  to  remove  all  tubercular  and 
septic  granulation-tissue,  afterwards  applying  1  in  20  carbolic,  or  1  in 
500  sublimate,  lotion.  To  avoid  removing  long  pieces  of  bone  the  solid 
shell  beneath  the  periosteum  may  sometimes  be  completely  scooped  out. 

Excisions  for  injury  consist  usually  in  picking  and  dragging  out, 
through  an  enlarged  wound,  splinters  of  bone,  and  in  protruding  and 
rounding-off  the  ends  of  the  bones  ;  they  admit  of  no  formal  description. 
The  following  operations  serve  as  guides  in  the  treatment  of  injuries  but 
have  been  planned  for  cases  of  disease. 

Excision  of  Special  Joints. 

Excision  of  the  shoulder. — The  straight  anterior  incision  de- 
scribed and  figured  at  p.  927,  and  about  4  inches  long,  is  by  far  the  best. 
This  is  in  the  line  of  the  long  head  of  the  biceps,  which  should  be  pre- 
served if  it  be  not  destroyed  by  disease.  The  whole  of  the  diseased  head 
should  be  removed  with  a  small  saw ;  but  no  more  should  be  taken 
away  than  is  necessary,  as  such  important  muscles  are  attached  close  to 
the  head.  If  the  tuberosities  must  be  removed,  preserve  the  capsule 
and  periosteum.  The  glenoid  fossa  rarely  requires  the  application  of 
the  gouge ;  when  it  does  the  prognosis  is  usually  bad.  The  synovial 
membrane  should  be  removed  with  a  sharp-spoon,  sublimate  lotion  1  in 
500  applied,  and  then  iodoform  rubbed  in  freely ;  a  large  tube  is  brought  out 
through  an  opening  in  the  skin  and  deltoid  behind  (above  the  circumflex 
vessels  and  nerves),  and  the  anterior  wound  is  closed  carefully.  No 
splint  is  required  :  a  good  pad  of  antiseptic  wool  in  the  axilla  as  part  of 
the  dressing,  and  a  bandage  fixing  the  arm  until  healing  is  fairly  esta- 
blished, are  all  that  is  necessary.  Then  passive  movement  and  massage 
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must  be  regularly  practised.  As  a  rule  the  arm,  after  excision  of  the  head 
of  the  humerus,  cannot  be  raised  above  a  horizontal  line,  but  all  other 
movements  should  be  present  and  strong. 

Excision  of  the  elbow. — The  patient  lies  on  his  back,  and  the  arm 
is  held — with  the  elbow  somewhat  bent  and  the  olecranon  pointing  as 
nearly  upwards  as  possible — by  two  assistants,  one  of  whom  grasps 
the  upper,  the  other  the  fore-arm.  A  straight  longitudinal  incision,  5  or 
6  inches  long,  is  made  a  little  inside  the  centre  of  the  back  of  the  joint, 
starting  3  inches  above  the  olecranon  and  sinking  at  once  into  the  bone, 
then  running  down  over  the  olecranon  and  along  the  subcutaneous 
border  of  the  ulnar.  If  it  is  intended  to  preserve  the  periosteum,  this 
membrane  is  now  elevated  together  with  the  tendinous  insertion  of  the 
triceps  and  muscular  fibres  arising  from  the  process  ;  but  if  the  peri- 
osteum is  not  to  be  saved  these  parts  are  shaved  off  as  close  as  possible 
to  the  bone.  By  traction  with  the  left  thumb  placed  in  the  cut  above 
the  olecranon,  by  keeping  the  edge  of  the  scalpel  constantly  turned  to- 
wards bone,  and  by  varying  the  amount  of  flexion  of  the  joint,  it  is  easy 
to  raise  all  the  soft  parts  first  on  one  side  and  then  on  the  other  as  far 
as  the  epicondyles  ;  on  the  inner  side  the  ulnar  nerve  will  be  raised 
with  all  care  from  its  groove  behind  the  inner  condyle,  and  on  the  outer 
equal  care  must  be  taken  not  to  injure  the  prolongation  from  the  tendon 
of  the  triceps  to  the  fascia  over  the  anconeus,  which  is  the  chief  con- 
nection left  between  the  extensor  muscle  and  the  fore-arm  bones.  The 
joint  is  now  flexed  and  the  base  of  the  olecranon,  having  been  deeply 
notched  with  a  saw,  is  cut  through  with  bone-forceps  and  the  process 
is  removed.  Forced  flexion  till  arm  and  forearm  are  parallel  and  a 
touch  or  two  of  the  knife  on  the  lateral  ligaments  cause  the  joint  to 
gape  and  permits  examination  of  the  bone-ends.  Now  cause  the 
humerus  to  protrude  by  drawing  the  fore -arm  down,  seize  it  with  the  lion- 
forceps,  clear  it  for  the  saw  by  a  sweep  or  two  of  the  knife,  and  remove 
as  much  as  is  necessary.  The  two  epicondyles  should  be  left  if  possible  ; 
the  portion  between  them  may  be  cut  out  into  the  shape  of  a  horse- 
shoe. Then  the  coronoid  process  and  head  of  the  radius  are  similarly 
removed,  one  after  the  other :  the  orbicular  ligament  being  spared  if  pos- 
sible. The  wound  is  drained  and  accurately  brought  together,  and  the 
joint,  in  a  position  of  moderate  flexion,  is  wrapped  in  a  large  wool 
dressing,  round  which  an  elastic  bandage  is  lightly  coiled.    The  limb 


Pig.  363. — Heath's  splint  for  excision  of  the  elbow. 


may  be  simply  laid  on  a  pillow  :  no  splint  is  required  unless  the  dressing 
just  described  is  insufficient  to  prevent  lateral  displacement  of  the  bones ; 
this  is  most  likely  to  occur  after  excision  for  injury.  When  required,  a 
simple  angular  splint  often,  jointed  at  the  elbow,  is  as  good  as  any.  C. 
Heath's  splint  (Fig.  363)  acts  well,  but  the  clamps  beneath  the  dressing 
open  an  easy  way  for  sepsis.    Very  gentle  passive  movement  and  sham- 
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pooing  should  be  begun  at  the  end  of  the  first  week  when  all  goes  well, 
and  the  patient  must  be  encouraged  to  use  his  muscles  as  early  as°possible ;' 
but  when  a  flail-joint  is  likely,  absolute  fixation  at  a  right  angle  must  be 
maintained  until  tolerably  firm  union  is  established. 

Many  other  incisions  have  been  employed,  especially  f-  and  H  cuts  : 
they  are  now  rarely  used  in  much  swollen  joints  to  give  room.  But 
cross  cuts  should  never  extend  deeper  than  the  skin  ;  the  elbow  opened 


Fig.  364.— Excision  of  elbow  by  H-cut :  all  soft  parts  divided. 

by  the  old  H  incision  is  shown  in  Fig.  364,  and,  the  triceps  being  cut 
across,  complete  loss  of  extension -power  should  not  cause  surprise. 

Hiiter,  from  an  experience  of  about  40  cases,  strongly  recommends 
the  following  operation:— A  longitudinal  cut  2  cm.  long  is  made  on  to 
the  inner  epicondyle  rather  towards  its  flexor  aspect,  and  through  it  the 
common  tendon  and  int.  lat.  ligament  are  divided  close  to  the  bone  or 
elevated  with  the  periosteum.  Next  an  incision,  8-10  cm.  long,  is  made 
on  to  the  external  epicondyle  and  most  superficial  part  of  the  head  of 
the  radius.  The  ext.  lat.  ligament  is  divided,  the  soft  parts  separated 
from  the  front  and  back  of  the  head  of  the  radius,  which  is  at  once 
removed  with  a  fine  saw  or  bone-forceps.  There  is  now  room  to 
introduce  the  forefinger  into  the  joint,  to  stretch  the  capsule  and  strip 
it  from  the  front  and  back  of  the  humerus  with  an  elevator  or  probe- 
pointed  knife.  If  the  fore-arm  is  drawn  over  to  the  ulnar  side  the 
humerus  protrudes  easily  through  the  long  radial  wound,  leaving  the 
ulnar  nerve,  which  has  not  been  touched,  upon  the  ulnar  side ;  the  end 
of  the  bone  is  to  be  sawn  off.  The  olecranon  can  then  be  shelled  out 
of  its  coverings  with  perfect  ease  and  removed.  In  this  way  the  triceps 
and  its  attachments  to  the  fore-arm  are  less  interfered  with  than  by  the 
longitudinal  incision,  the  ulnar  nerve  can  scarcely  be  injured,  and  Hiiter 
says  the  restoration  of  function  is  more  complete  ;  he  had  met  with  no 
failure  in  civil  practice.  He  gives  no  caution  about  the  posterior  inter- 
osseous nerve,  which  is  obviously  endangered,  as  it  winds  back  through 
the  supinator  brevis  below  the  head  of  the  radius,  by  his  long  radial 
incision. 

The  long  wound  is  closed  accurately,  whilst  the  inner  affords  perfect 
down -drainage. 

Excision  of  the  wrist. — This  was  the  latest  of  the  resection  opera- 
tions to  yield  a  good  result.  The  operation  now  almost  invariably  per- 
formed is  that  introduced  by  Sir  J.  Lister  ('  Lancet,'  April  1, 1845),  which 
was  planned  in  accordance  with  the  view  that  the  ivliolc  synovial  mem- 
brane must  be  removed,  whilst  the  numerous  tendons  must  be  interfered 
with  as  little  as  possible. 

The  first  step  is  to  break  down  any  existing  adhesions  in  the  wrist  or 
finger  tendons.  An  incision  (Fig.  365,  ll)  is  made  down  to  bone  from 
about  the  middle  of  the  dorsal  aspect  of  the  radius,  on  a  level  with  the 
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styloid  process,  down  and  out  to  the  radial  side  of  the  base  of  the  second 
metacarpal,  and  thence  along  the  radial  border  of  this  bone  for  half 
its  length.  The  first  part  of  this  cut  should  lie  parallel  and  a  little 
internal  to  the  ext.  sec.  inter, 
nod.  poll,  (b.)  and  necessarily 
divides  the  tendon  of  the  ext. 
carp.  rad.  brev.  (i).  With  an 
elevator  the  soft  parts  on  the 
radial  side  of  the  incision  are 
now  raised,  the  ext.  carp.  rad. 
long,  (h)  being  first  detached 
from  its  insertion.  The  radial 
artery  and  thumb  tendons 
being  drawn  out  by  a  small 
retractor,  the  trapezium  is 
separated  from  the  rest  of 
the  carpus  with  bone  forceps 
placed  in  the  lower  part  of 
the  wound;  then  the  wrist 
is  extended,  and  the  tendons 
on  the  dorsal  surface  of  the 
hand  are  separated  from  the 
carpus — but  not  from  the 
radius  and  ulna — as  far  to- 
wards the  ulnar  side  as  pos- 
sibly. Now,  supinating  the 
hand,  make  an  incision  on 
the  palmar  side  of  the  pos- 
terior edge  of  the  ulnar, 
starting  2  ins.  above  the  joint 
and  running  half-way  down 
the  fifth  metacarpal,  keeping 
toward  the  palmar  aspect. 
First  complete  the  raising  of 
the  dorsal  tendons,  detaching 
the  ext.  carp.  uln.  (k)  from  the  base  of  the  fifth  metacarpal.  The  soft 
parts  on  the  front  of  the  wrist  are  now  to  be  raised,  an  elevator  being 
used  and  kept  close  to  the  bones ;  the  pisiform  bone  and  unciform 
process  must  be  separated  with  bone-forceps  from  the  rest  of  the 


Fig.  365. — The  radial  cut  and  parts  concerned  in 
Lister's  excision  of  the  wrist :  A,  radial  artery 
and  deep  arch ;  b,  ext.  sec.  internod.  poll. ;  c, 
ext.  indicis ;  D,  dig.  ext.  comm. ;  e,  ext.  min. 
dig. ;  f,  ext.  prim,  internod.  poll. ;  g,  ext.  oss. 
met.  poll. ;  h  and  I,  ext.  carp.  rad.  long,  aud 
brev. ;  k,  ext.  carp,  ulnaris  ;  ll,  line  of  radial 
cut ;  mm  shows  amount  of  metacarpus  to  be 
removed ;  and  nn  the  amount  of  radm*  and 
ulna.    (Lister,  slightly  modified.) 


Fig.  366.— -Sequestrum-forceps. 

.carpus,  and  then,  the  wrist  being  flexed,  the  mass  of  tendons  can  be 
raised.  The  carpus  (except  the  trapezium  and  pisiform)  can  now  be 
separated  with  bone-forceps  from  the  radius  and  metacarpus  and  ex- 
tracted with  sequestrum-forceps  (Fig.  366).  .  The  radius  and  ulna  can 
now  be  protruded  from  the  ulnar  incision  and  their  diseased  surfaces 
removed  ;  it  is  a  great  advantage  when  the  styloid  process  can  be  pre- 
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served  by  the  oblique  cut  shown  (n),  for  when  it  is  removed  the  hand 
tends  to  fall  to  the  ulnar  side  ;  all  synovial  membrane  and  cartilage 
from  between  the  ulna  and  radius  must  be  removed  with  a  chisel  and 
spoon.  The  bases  of  the  4  inner  metacarpals  are  similarly  protruded 
from  the  ulnar  and  radial  wounds  and  removed — the  position  of  the 
deep  arch  being  remembered.  There  being  now  plenty  of  room,  the  tra- 
pezium is  seized  and  dissected  out,  care  being  taken  not  to  cut  either 
the  radial  artery  or  the  flex.  carp.  rad.  tendon  in  the  groove  on  its 
anterior  surface  ;  then  the  base  of  the  first  metacarpal  is  protruded  and 
its  cartilage  removed.  Lastly,  the  unciform  process  may  be  dissected 
out,  and  the  pisiform  bone  cleared  of  cartilage  or  removed  according  to 
its  state. 

Throughout  the  operation  the  position  of  the  radial  artery  and  deep 
arch  (aa),  and  the  importance  of  disturbing  the  tendons  no  more  than  is 
absolutely  necessary,  must  be  borne  in  mind.  Both  wounds  are  closed 
except  the  central  part  of  the  ulnar,  in  which  a  large  tube  is  placed.  An 
antiseptic  dressing  having  been  applied,  a  splint  made  by  sticking  a 
piece  of  cork  (Fig.  367,  c)  on  to  a  flat  piece  of  wood,  is  placed  beneath  the 


Fig.  367. — Hand  fixed  upon  Lister's  splint  for  excision  of  wrist  (Lister). 


part  so  as  to  keep  the  fingers  semi-fixed,  and  thus  enable  the  surgeon  to- 
break  down  adhesions  forming  in  the  flexor  sheaths — which  he  could 
not  do  were  the  fingers  kept  extended.  The  thumb  tends  to  drop  into 
the  palm  and  is  supported  by  a  bar  of  cork  (t),  whilst  a  pad  of  gauze 
keeps  it  out  from  the  fore -finger. 

The  after-treatment  is  most  important.  The  object  is  to  get  full 
movement  of  the  fingers  and  firm  fibrous  union  between  the  metacarpals 
and  fore-arm  bones.  The  wrist  is,  therefore,  kept  as  fixed  as  possible 
until  distinct  union  is  established ;  then  all  the  movements  of  the  wrist 
are  regularly  gone  through.  But  from  the  second  day  the  fingers  and 
thumb  are  to  be  fully  flexed  and  extended  at  every  joint.  Passive  move- 
ment must  be  continued  until  the  patient's  muscles  can  prevent  the  for- 
mation of  adhesions.  A  splint  must  be  worn  so  long  as  the  wrist  i 
weak,  and  often  a  hollow  one  supporting  the  ulnar  border  of  the  hand  i 
best,  as  the  hand  tends  to  fall  that  way. 

Excision  of  the  hip  may  be  performed  through  variously  place 
incisions.  Langenbeck's  posterior  and  Hitter's  anterior  incisions  ar 
usually  employed.  For  the  posterior  incision  the  patient  is  turned  on 
to  the  sound  side ;  the  surgeon  stands  behind,  and  an  assistant  in  front 
holds  the  slightly-flexed  diseased  limb  above  the  knee  with  one  hand, 
and  the  flexed  leg  with  the  other,  using  the  latter  as  a  lever  in  rotatory 
movements.  The  incision  begins  at  right  angles  to  the  surface  midway 
between  the  crest  of  the  ileum  and  the  top  of  the  great  trochanter,  sinks 
in  at  once  to  bone  (which  should  be  the  head  of  the  femur)  and  runs 
downwards — curving  round  parallel  to,  and  keeping  its  distance  from. 
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the  trochanter — until  it  is  4-5  inches  long.  The  hip  is  now  flexed, 
strongly  rotated  in  and  pushed  up,  and  with  the  help  of  a  stroke  or  two 
of  the  knife  upon  the  capsule  at  the  bottom  of  the  wound,  the  head  is 
dislocated,  makes  its  appearance  in  the  wound  and  can  be  sawn  off.  Some 
surgeons,  believing  that  the  trochanter  obstructs  drainage,  always  cut  the 
muscles  from  it  and  saw  through  the  bone  above  the  trochanter  minor  ; 
but  perfect  drainage  can  be  obtained  without  this,  and  the  major  process, 
if  healthy,  should  be  left.  Sayre  is  one  of  those  who  always  remove  it. 
After  the  above  incision,  he  pulls  outwards  the  flap  exposing  the  tro- 
chanter, divides  the  periosteum  horizontally  below  it  as  far  round  as 
possible,  and  elevates  it  and  the  muscles  from  the  process ;  he  then 
opens  the  joint  freely,  tilts  out  the  head,  which  completes  the  stripping- 
off  of  the  periosteum,  and  saws  through  below  the  trochanter  major. 
He  says  that  he  thus  gets  a  longer  limb,  and  showed  a  specimen  at  the 
Congress  of  1881  in  which  a  distinct  neck  had  been  reproduced.  After 
the  ordinary  excision  the  femur  usually  rises  until  the  trochanter  minor 
rests  like  the  head  in  the  acetabulum  ;  so  preservation  of  the  trochanter 
major  does  not  increase  the  length  (but  it  does  the  strength)  of  the  limb. 
Through  the  above  incision  sequestra  can  be  easily  removed  from  the 
acetabulum,  and  extensive  resections  of  the  hip-bone  have  occasionally 
been  performed  through  it. 

When  the  head  of  the  femur  is  dislocated  and  lies  on  the  dorsum 
ilii,  an  incision  parallel  to  the  fibres  of  the  gluteus  max.  may  be  made 
directly  upon  it.  In  these  and  other  cases  Gowan's  osteotome  enables 
the  head  to  be  removed  through  a  very  short  incision. 

For  the  anterior  incision  the  patient  lies  upon  his  back  and  an 
incision  3-5  inches  long  is  begun  at  a  point  midway  between  the  ant.  sup. 
spine  and  the  tip  of  the  trochanter  maj.,  and  carried  downwards  and  a 
little  forwards  parallel,  and  somewhat  external,  to  the  sartorius.  The 
cut  falls  between  the  edges  of  this  muscle  and  the  tensor  vag.  fern,  and 
gluteus  medius;  these  are  separated,  and  the  bone  reached  just  where 
the  fibres  of  the  vastus  ext.  are  rising  from  the  root  of  the  trochanter 
and  anterior  trochanteric  line.  An  incision  parallel  to  the  neck  of  the 
femur  is  made  through  the  capsule  and  these  fibres,  and  an  elevator 
levers  the  soft  parts  from  the  bone  above  and  below  the  cut.  A  finger  can 
now  be  introduced ;  it  guides  a  narrow  saw  to  the  neck  of  the  femur, 
and  this  is  divided  at  right  angles  to  its  long  axis,  seized  with  bone- 
forceps,  and  twisted  out.  The  trochanter  can  be  removed  easily  from 
this  incision  if  necessary.  Perfect  drainage  may  be  established  through 
a  puncture  made  upon  bow-forceps  pushed  from  the  back  of  the 
joint  through  the  tissues  of  the  buttock.  It  is  said  to  be  difficult  to 
reach  the  acetabulum  through  this  incision,  and  it  is  not  suitable  for 
cases  of  dorsal  dislocation. 

As  hip-abscesses  most  frequently  point  in  front  of  the  tensor  vag. 
fern.  (p.  328),  the  incision  necessary  to  open  them  leads  directly  to  the 
junction  of  the  neck  and  shaft. 

After  excision  of  the  hip  simple  weight-extension,  with  sand-bags  on 
-either  side  of  the  limb,  usually  acts  well.  Long  splints,  and  Hamilton's 
splints,  simple  and  bracketed,  are  used ;  but  if  one  is  required,  the  best 
is  the  modification  of  Thomas's  double  hip-splint  for  cases  complicated 
with  sinuses  (p.  326).  Both  limbs  may  be  fixed  to  it  with  plaster  of 
Paris. 

For  the  results  of  excision  of  the  hip  for  disease,  see  p.  329. 
Sxcision  of  the  knee. — The  incision  ordinarily  used  starts  far 
.back  over  the  condyle  of  the  femur  farthest  from  the  surgeon,  behind 
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the  lateral  ligament,  runs  downwards  and  forwards  to  the  tubercle,  just 
above  which  it  passes,  and  then  turns  up  to  a  point  on  the  other  con- 
dyle symmetrical  to  the  starting-point.  This  short  flap  is  raised  con- 
taining the  patella  and  its  ligament ;  the  joint  is  then  flexed,  the  lateral 
and  crucial  ligaments  fully  divided,  the  thigh  and  leg  brought  into 
contact  all  along  and  held  vertical.  By  traction  on  the  leg  and  a  few 
sweeps  of  the  knife  the  lower  end  of  the  femur  is  protruded  and  cleared 
for  the  saw ;  in  adults  the  whole  epiphysis  is  usually  removed,  but  in 
children  the  epiphyseal  line  should  be  spared,  if  this  can  be  safely  done. 
[A  cut  passing  above  the  patellar  surface  removes  the  whole  epiphysis.] 
The  sawn  surface  of  the  femur  should  be  parallel  to  the  surface  of  the 
normal  condyles ;  when  the  plane  of  these  is  unrecognisable,  flex  the 
thigh  to  90°  and  hold  it  so  that  its  inner  border  corresponds  to  the  mid- 
line of  the  body  ;  the  saw  must  now  be  held  horizontal— both  from  teeth 
to  back  and  from  point  to  heel.  The  tibia  is  next  protruded  and  cleared 
and  a  thin  layer  cut  from  its  surface,  the  leg  being  vertical  and  the  saw 
horizontal.  Every  attention  must  be  paid  to  the  direction  of  these  cuts 
and  to  leaving  perfectly  plane  surfaces.  The  saw  may  be  used  from  or 
towards  the  popliteal  as  may  be  most  convenient ;  with  the  most  ordi- 
nary care,  wound  of  the  popliteal  is  impossible.  The  patella  may  be 
dissected  out  or  cleared  of  cartilage  and  left.  After  this  operation  a 
short  tube  should  be  brought  out  through  an  opening  made  upon  forceps 
pushed  from  the  joint  out  beneath  the  skin  just  external  to  the  biceps 
tendon ;  and  a  large  tube  may  run  from  the  supra-patellar  pouch  to  the 
outer  side  of  the  wound,  the  rest  of  which  is  accurately  closed,  the  ends 
of  the  lig.  patellae  having  been  carefully  united. 

Jones  of  Jersey  used  the  same  incision,  but  raised  a  skin  flap  only, 
opened  the  joint  on  either  side  of  the  patella  and  its  ligament,  and 
pushed  them  aside  whilst  he  removed  the  bone-ends.  This  preserves 
the  extension  apparatus  intact,  but  is  a  difficult  method  to  practise  and 
does  not  permit  free  access  to  the  synovial  membrane.  With  the  same 
object  of  preserving  the  extensor  intact,  to  prevent  dropping  back  of  the 
tibia,  Volkmann  makes  a  transverse  incision  across  the  lateral  ligaments 
and  centre  of  the  patella,  saws  through  the  latter,  and  thus  opens  the 
joint.  After  excision,  the  cartilage  is  removed  from  the  patella  and  the 
fragments  are  wired  (p.  249).    This  is  an  excellent  operation. 

Whatever  method  is  adopted  it  is  essential  in  tubercular  cases  that 
the  whole  synovial  membrane  be  dissected  out,  that  at  the  back  of  the 
joint  being  removed  after  the  ends  of  the  bones  have  been  resected  ;  the 
femur  and  tibia  should  be  made  to  fit  accurately  and  without  strain., 
and  it  is  well  to  fix  them  together  by  a  couple  of  stout  wire  sutures 
taking  a  deep  hold  of  each  ;  all  bleeding  should  be  checked  before 
closing  the  wound ;  and  the  selected  fixation  apparatus  should  be  firmly 
applied  whilst  the  patient  is  still  anaesthetised. 

There  are  plenty  to  choose  from,  but  the  great  majority  are  applied 
close  to  the  limb,  and  the  fixation  which  they  afford  is  gained  at  great 
risk  of  sepsis  ;  this  is  true  of  Maclntyre's  splint  (Fig.  368)  cut  narrow 
behind  the  knee,  and  of  the  formerly  popular  combination  of  a  modified 
Maclntyre  and  a  bracketed  long  splint  (Fig.  369)  introduced  by  Par- 
kinson. From  an  antiseptic  point  of  view  Butcher's  box-splint,  lined 
with  horsehair  and  shown  in  Fig.  370,  is  much  superior;  but  it  pos- 
sesses no  advantage  over  a  piece  of  Gooch's  splint,  cut  as  in  Fig.  373,  to 
fit  the  patient.  A  large  gauze  dressing,  reaching  far  up  and  down,  i- 
applied,  and  then  the  limb  is  laid  in  the  splint,  well  padded  with  some 
antiseptic  wool,  and  a  bandage  is  firmly  applied  round  all.    The  splint. 
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should  reach  a  little  more  than  half-way  round  the  thigh,  and  it  is  used 
for  the  first  two  or  three  dressings— so  long  as  the  discharge  continues 
free ;  but  as  soon  as  the  first  rush  is  over,  the  splints  shown  in  Fig. 
373,  made  of  hoop-iron,  may  be  applied  as  follows :  The  patient  being 


Fru.  368.— Knee  after  excision  upon  a  Maclntyre  swing  from  a  Salter's  cradle. 


FtG.  369.— Parkinson's  splint  for  excision  of  the  knee. 


FlG.  370.— Butcher's  box-splint  with  falling  sides. 


anaesthetised,  the  Gooch  splint  is  opened  and  a  small  dressing  applied 
round  the  knee ;  the  front  of  the  foot,  leg,  and  thigh  are  then  covered 
with  a  layer  of  boracic  lint  and  an  anterior  splint  containing  the  iron 
rod  intended  for  this  aspect  of  the  limb  is  made  of  flannel  soaked  in 


952 


RESULTS  OF  EXCISION  OF  THE  KNEE 


thick  plaster  cream  ;  the  limb  is  now  raised  in  contact  with  the  anterior 
splint  and  a  posterior  one  containing  the  other  iron  is  applied,  the  two 
being  held  together  by  a  plaster  bandage.  When  the  plaster  is  set,  the 
limb  can  be  swung  by  the  hook  on  the  anterior  iron  opposite  the  bend 
of  the  ankle. 

But  the  best  of  all  splints  after  excision  of  the  knee  is  Thomas's 
knee-splint  applied  with  a  few  turns  of  plaster  bandage  round  the  thigh 
and  leg  above  and  below  the  dressing,  whilst  a  handkerchief  thrown  in 
figure-8  round  the  ankle,  or  a  short  extension  strap,  fixes  the  foot  to  the 
end  of  the  splint.  A  large  quantity  of  antiseptic  wool  is  massed  about 
the  joint  and  compressed  by  elastic  webbing  wound  lightly  round  it  and 
the  splint,  so  that  it  not  only  checks  oozing,  but  gives  efficient  support 
to  the  limb  between  the  plaster  bandages.  This  dressing  should  not  be 
changed  unless  discharge  comes  through  and  remains  moist,  or  unless 
some  unfavourable  symptom  arises. 

Results. — The  limb,  when  firm  union  in  the  straight  position  occurs, 
is  thoroughly  serviceable,  enabling  the  patient  to  walk  as  strongly  as 
ever,  and  we  read  of  a  case  of  Park's  performing  the  duties  of  a  sailor. 
But  in  a  considerable  number  of  cases  the  disease  continues,  little  or 
no  union  occurs  and  sinuses  multiply — a  result  shown  in  Fig.  372, 
necessitating  either  re-excision  or  amputation  to  prevent  death  from 
hectic,  &c. ;  a  second  or  even  a  third  resection  may  be  successful.  Even 


limb  was  finally  most  serviceable. 

those  who  recover  will  have  frequently  a  deformed  limb,  either  because 
early  displacement  back  and  out  is  not  prevented,  or  because  bending 
out  occurs  when  the  patient  begins  to  walk  ;  and  this  may  happen  even 
after  apparently  firm  union  for  some  months.  The  mortality  and  the 
necessity  for  amputation  have  both  been  considerably  reduced  by  modern 
surgery,  but  the  necessity  for  long  wearing  of  a  splint,  to  prevent  bending 
and  disappointment,  remains. 

Excision  of  the  knee,  though  it  has  been  successfully  undertaken  by 


Fig.  371. — Result  of  excision  of  left 
knee  by  Mr.  Price,  Oct.  1856.  The 
patient  was  a  woman,  aged  26  ;  the 
patella  was  retained,  but  was  cut 
out  after  a  year  because  abscesses 
continued  to  form  round  it.  The 


Fig.  372.— Knee  of  a  boy  aged  9, 2  yrs.  and 
3  mos.  after  excision  by  Mr.  Price  :  am- 
putation, recovery.  '  Lancet,'  Nov.  27, 
1858. 
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•Gant  and  others  as  late  as  53,  should  rarely  be  performed  after  35. 
Under  this  age,  with  a  sound  constitution  and  disease  which  can  be  re- 


Fig.  373. — a,  A  piece  of  Gooch's  splint  for  use  after  excision  of  the  knee,  osteo- 
tomy for  deformed  femora  or  leg-bones,  &c. ;  b,  pieces  of  hoop-iron  bent  into 
anterior  and  posterior  splints  for  excision  of  the  knee. 

moved  with  tolerable  completeness,  the  patient  has  a  good  chance  of 
recovery  with  a  valuable  limb. 

Excision  of  the  ankle-joint. — Formal  excision  is  now  rarely 
undertaken,  Syme's  amputation  being  performed  instead.  Sinuses  are 
opened  up,  the  whole  astragalus  perhaps  removed,  and  gouges  are 
applied  freely  to  other  bones  ;  such  operations  may  lead  to  very  good 
results,  the  deformity  and  impairment  of  the  limb  being  surprisingly 
slight. 

The  joint  maybe  excised  through  incisions  over  each  malleolus.  The 
first  cutis  made  along  the  posterior  edge  of  the  external  malleolus  just  in 
front  of  the  peronei  down  to  the  point  of  the  process,  and  is  about  2  inches 
long ;  it  then  turns  up  along  the  anterior  edge  for  1  inch  ;  the  skin  and  peri- 
toneum are  elevated  together,  the  flap  raised,  the  fibula  sawn  through  above, 
the  upper  end  of  the  fragment  drawn  out  with  forceps,  the  periosteum 
separated  from  its  inner  surface,  the  ligaments  attached  to  the  mal- 
leolus divided  from  within,  and  the  process  removed.  The  peronei  are 
usually  exposed,  but  must  not  be  injured.  Next,  a  vertical  incision 
inch  long  is  made  over  the  inner  malleolus  reaching  to  its  tip,  and  a 
curved  incision,  rather  longer,  is  made  round  the  border  of  the  process 
— the  two  cuts  forming  an  anchor.  Periosteum  and  skin  are  now  raised 
from  the  longitudinal  wound,  and  then  the  periosteum  and  tendons 
are  elevated  first  from  the  anterior  then  from  the  posterior  surface  of 
the  tibia ;  the  tibia  can  now  be  sawn  through  with  a  narrow  saw.  When 
the  section  is  complete,  the  int.  lat.  ligament  is  cut  from  the  malleolus, 
and  the  loose  piece  of  bone  seized  with  forceps  and  twisted  out.  The 
tendons  behind  the  malleolus  may  be  exposed,  but  must  not  be  injured. 
Lastly,  a  fine  saw  is  passed  in  at  the  posterior  end  of  the  anchor-cut, 
and  made  to  remove  the  whole  joint  surface  of  the  astragalus,  cutting 
in  a  line  which  is  concave  upwards  ;  or  this  may  be  made  the  second 
step  of  the  operation,  being  effected  after  removal  of  the  outer  malleolus. 

Dissatisfied  with  the  results  of  this  method  in  tubercular  arthritis, 
and  attributing  the  failures  to  imperfect  exposure  and  removal  of  the 
diseased  parts,  Hiiter  introduced,  for  these  cases,  an  operation  by  an 
.  anterior  transverse  incision,  dividing  all  tendons,  nerves,  and  vessels  in 
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front  of  the  joint,  together  with  the  lateral  and  anterior  ligaments. 
The  joint  is  then  opened  widely,  all  diseased  parts  carefully  removed, 
bones  subperiosteally  when  possible,  a  transverse  drain  is  inserted,  and 
then  all  the  tendons  and  nerves  are  sutured.  Before  their  division,  cat- 
gut threads  are  passed  through  each,  above  and  below  the  points  at 
which  they  are  to  be  cut.  In  the  few  cases  upon  which  he  had  thus 
operated,  Hiiter  had  obtained  primary  union  of  the  skin-wound,  and 
complete  restoration  of  the  functions  of  the  tendons  and  nerves. 

The  foot  may  be  steadied  by  an  anterior  and  posterior  plaster  splint 
outside  the  antiseptic  dressing,  or  it  may  be  fixed  upon  a  Thomas's  knee- 
splint  with  a  foot -piece  moving  on  the  vertical  bars,  or  it  may  be 
bandaged  to  an  anterior  splint  of  hoop-iron  or  stout  wire.  It  should  be 
swung.  The  prognosis  varies  just  as  for  the  knee  ;  the  operation  is  not 
usually  successful  after  mid-life.  Hiiter  is  strongly  in  favour  of  earl} 
resection. 

Excision  of  tarsal  bones  is  usually  an  informal  operation  when 
undertaken  either  for  disease  or  injury,  being  performed  through  en- 
larged sinuses  or  wounds,  or,  when  dislocated,  through  an  incision 
directly  on  to  the  displaced  bone.  As  a  rule  it  should  be  attempted  in 
cases  of  disease  only  when  this  is  limited  to  one  or  two  bones,  as  often 
happens  when  the  os  calcis  or  cuboid  is  its  seat ;  but  very  extensive 
disease  has  thus  been  successfully  dealt  with  in  children  and  young 
adults. 

The  performance  of  such  operations  as  these  upon  normal  subjects 
is  much  more  difficult  than  upon  those  actually  suffering  from  caries  of 
the  bones,  in  whom  the  part  to  be  removed  is  usually  soft  and  reduced 
in  size,  whilst  its  ligaments  tear  or  strip  off  more  or  less  readily  on 
account  of  inflammatory  infiltration  and  softening.  The  extent  of  the 
incisions  necessarily  varies  with  the  amount  of  dissection  that  has  to  be 
done. 

The  posterior  pari  of  the  astragalus  can  be  excised  in  cases  of  astra- 
galo-calcaneal  disease  only  after  resection  of  the  ankle  by  Langenbeck's 
method :  the  saw  is  pushed  across  the  joint  from  the  anterior  end  of 
the  anchor-incision,  and  made  to  cut  its  way  downward  and  a  little 
backwards  through  the  neck  into  the  groove  beneath  the  bone  in  which 
the  interosseous  astragalo-calcaneal  ligament  is  attached.  The  hinder 
part  of  the  bone  is  then  seized  and  twisted  out. 

When  the  whole  astragalus  requires  excision  by  a  formal  operation, 
the  anterior  limb  of  Langenbeck's  anchor-incision  should  be  prolonged 
forwards  to  the  tubercle  of  the  navicular  bone.  After  removal  of  the 
malleolar  arch,  the  dorsal  astragalo-navicular  ligament  is  elevated  from 
the  astragalus  and  the  whole  bone  wrenched  out,  either  at  once  or  after 
division  of  the  interosseous  astragalo-calcaneal  ligament  with  a  bistoury 
thrust  into  the  sinus  pedis.  After  removal  of  the  bone  the  os  calcis  and 
navicular  must  be  examined  and  morbid  parts  gouged  away. 

The  danger  in  these  cases  is  recurrence,  which  is  frequent— so  fre- 
quent that  many  surgeons  rarely  or  never  perform  such  excisions ;  if 
the  disease  is  checked  by  the  operation,  the  foot  on  recovery  is  usually 
strong,  useful,  and  movable  at  the  false  joint.  The  elevated  periosteum 
of  the  malleoli  in  young  people  usually  forms  sufficient  bone  to  make 
the  joint  laterally  secure. 

When  the  malleoli  are  sound  they  have  sometimes  been  saved,  either 
without  or  with  division  and  displacement,  to  permit  extraction  of  the 
astralagus  ;  when  they  are  replaced  the  ankle  may  be  drained  by  a  tube 
brought  out  external  to  the  tendo  Achillis. 
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The  os  calcis  may  be  subperiosteal^  excised  through  a  horse-shoe 
incision  running  from  a  point  j>  inch  posterior  to  the  tubercle  of  the  fifth 
metatarsal  round  the  heel  and  along  the  inner  side  to  a  point  below  the 
astragalo-navicular  joint,  keeping  all  the  while  above  the  sole  ;  the  flap 
is  raised  from  the  sole,  and  an  elevator  is  employed  to  raise  with  it  all 
the  periosteum  from  the  plantar  surface  ;  next  the  periosteum  and  all 
soft  parts  are  elevated  from  the  sides  and  upper  surface,  the  tendo 
Achillis  being  cut  away  from  the  bone  ;  the  astragalo-calcaneal  joint 
is  now  opened,  the  interosseous  ligament  divided,  after  which  the  bone 
can  be  removed.  The  usefulness  of  the  foot  after  this  operation  and 
the  small  amount  of  deformity  are  surprising. 

Oilier  employs  a  single  incision  starting  outside  the  tendo  Achillis 
running  down  to  the  heel  and  then  turning  forwards  to  the  tubercle  of 
the  fifth  metatarsal. 

The  cuboid  or  other  small  bone  must  be  exposed  in  the  way  least 
likely  to  injure  tendons  or  vessels  and  carefully  removed,  together  with 
any  disease  of  contiguous  bones.  Excision  of  the  navicular  or  cunei- 
form bones  is  almost  useless,  as  the  complex  synovial  membrane  which 
runs  between  these  bones  is  usually  widely  affected. 
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Section  I. — Tonics. 
Acid  Tonics. 

The  four  mineral  acids  are  good  tonics.  Sulphuric  is  considered 
the  most  tonic  and  astringent,  nitric  and  nitrohydrochloric  the  most 
alterative  and  cholagogue,  phosphoric  the  mildest  and  most  nourishing  ; 
but  many  such  views  are  imaginary.  For  economy's  sake,  these  acids 
may  be  prescribed  in  bulk,  thus  : — 

F.  1.  Dilute  Sulphuric  Acid. — Bp  Acidi  sulphurici  diluti  unciam 
dimidiam.  Dose,  v\v.-x.  for  a  child,  x.-xxv.  for  an  adult,  in  three 
ounces  of  water,  or  of  water  sugared,  or  sweetened  with  syrup  of  ginger 
or  orange-peel. 

All  four  dilute  acids  of  the  P.B.  have  the  same  dose,  and  may  be 
prescribed  in  the  same  way.    The  most  effective  tonic  of  all  is  : — 

2.  Aromatic  Sulphuric  Acid,  best  with  water  only  ;  in  debility  with' 
thirst,  profuse  perspiration,  atonic  diarrhoea,  &c. 

3.  Sulphuric  Acid  and  JEther,  or  Sutton's  Punch. — ]£>  Acidi  sul- 
phurici diluti  inxl. ;  spiritus  astheris  sulphurici  compositi  f  3ij . ;  sac- 
chari  albi  ^ss. ;  aquas  menthas  viridis  fjvj.  Misce.  Sumatur  pars 
quarta  quater  die.  An  admirable  restorative  after  illness  ;  for  delirium 
tremens,  &c. 

4.  Dilute  Nitromuriatic  Acid.  (See  also  F.  168.) — Ife  Acidi  nitro- 
muriatici  diluti  f3ij. ;  spiritus  astheris  nitrosi  f5ij. ;  syrupi  ftjss. ;  aqua? 
f^viijss.  Misce.  Sumatur  pars  sexta  ter  die.  In  dyspepsia,  with  nasty 
tongue  and  inactive  liver. 

With  a  dose  of  this  it  is  often  useful  to  give  a  pill  of  sulphate  of  zinc 
(gr.  j.)  with  a  little  bitter  extract,  or,  in  other  cases,  liguor  taraxaci  3j. 

J$c  Acidi  nitromuriatici  diluti  f5ij- ;  infusi  chirettas  f  Jvijss.  Misce. 
f  Jjss.  ter  die.    (Dr.  Prout.) 

]c^>  Acidi  nitrici  diluti,  acidi  muriatici  diluti,  aa  f^jss. ;  syrupi 
aurantii  f^j. ;  aquas  florum  aurantii  fjj. ;  aquas  destillatas  fjxiijss. 
Misce  ;  sumatur  cyathus  vinarius  ter  vel  quater  die.  (Brodie.) 

5.  Nitric  Acid  Mixture  to  relieve  Thirst. — Potassas  nitratis  5j. ; 
acidi  nitrici  diluti  f3ij.;  syrupi  f  Jij. ;  aquas  puras  Oij.  Misce.  Dosis 
f  Jiv.  pro  re  nata. 

6.  Nitrous-Acid  Mixture  for  Dysentery  and  Diarrhoea.- Aquas 
camphoras  f  Jiv. ;  acidi  nitrosi  in  xxx. ;  tincturas  opii  rt[  xx.  Misce.  A 
tablespoonful  every  two  hours.  Said  by  Parrish  to  have  a  loide 
reputation  in  the  United  Stales. 

7.  Phosphoric  Acid  for  Hectic. — 1^  Acidi  phosphorici  diluti  fluidun- 
ciam  dimidiam ;  infusi  quassias  fluiduncias  octo.  One  tablespoonful 
in  a  wineglass  of  water.  This  acid  is  next  to  the  vegetable  acids  in 
mildness,  and  is  suitable,  when  combined  luith  anodynes  and  demulcents, 
for  coughs  and  irritable  throats  :  with  tonics  and  pepsin  for  dyspepsia 
and  debility ;  for  thirst,  &c. 

N.B. — The  word  Squire  appended  to  a  Formula  indicates  a  quotation  from  Squire's 
'  Companion  to  the  British  Pharmacopoeia,'  10th  edition.  The  word  Pa?-?ish  indicat<  3 
quotation  from  Parrish's  '  Treatise  on  Pharmacy'  (Philadelphia,  1864). 
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Light  Bitter  Tonics. 

Use  a  light  bitter  infusion  instead  of  the  sugared  water,  mentioned 
above,  thus : — 

8.  Cinchona  or  Cascarilla  with  Acid. — B=  Acidi  sulphuriei  diluti 
tnv.-xv. ;  syrupi  aurantii  f3ss. ;  infusi  cascarillae  (vel  decocti  cinchonae) 
f5x.    Ter  die  sumendus. 

9.  For  Children. — Bp  Decocti  cinchonae  fjj. ;  syrupi  zingiberis  f3j. ; 
acidi  sulphuriei  diluti  tnviii.    Ter  die. 

N.B.  Many  bitter  medicines  are  made  less  nauseous  by  the  addition 
of  a  few  drops  of  the  spirit  of  chloroform. 

10.  Quinine  as  a  Stomachic  and  Tonic. — B^  Quiniae  sulphaiis 
gr.  ij.  ;  acidi  sulphuriei  diluti  ri\v.-xv. ;  tincturae  aurantii,  syrupi 
ejusdem,  aa  fjss. ;  aquas  f^jss.    Ter  die  sumendus. 

11.  Quinine  with  infusion  of  Roses. — Bo  Kosae  gallicae  petalorum 
drachmas  duas ;  acidi  nitrici  diluti  fluidrachmam  dimidiam,  aquae  de- 
stillata3  frigidae  rluiduncias  quinque.  Let  them  stand  two  hours,  stir 
frequently,  then  strain,  and  add  one  drachm  of  powdered  sugar.  Dis- 
solve twelve  grains  of  sulphate  of  quinia  in  the  above,  and  fill  with 
water  to  six  ounces.    Dose,  one  ounce,  twice  or  thrice  daily. 

To  make  a  clear  quinine  mixture  with  infusion  of  roses,  the  infusion 
must  be  made  with  dilute  nitric  acid,  not  sulphuric,  nor  any  sulphate. 
(Squire.) 

12.  Quinine  with  Ammonia.— Prescribe  Tinct.  Quinice  Ammon.  3j., 
P.B.,  in  cold  water,  Jij.,  twice  or  thrice  daily.  An  agreeable  stimulating 
tonic. 

13.  Quinine  as  a  Febrifuge  and  Antiperiodic. — Quinine  may  be 
given  as  a  simple  tonic,  as  above  ;  it  may  be  tried  in  all  cases  charac- 
terised by  periodicity,  and  thus  resembling  malarious  disease,  for  which, 
in  all  its  forms,  quinine  is  a  standard  remedy;  and,  lastly,  it  may  be 
used  as  an  antipyretic.  In  the  last  case  it  may  be  given  in  two  ways  : 
either  in  doses  of  5-10  grs.  every  two  or  three  hours,  or  in  one  knock- 
down dose  of  30  or  40  grs. — the  patient  in  both  cases  being  reduced  to 
a  state  of  stupor  with  severe  headache  and  loud  subjective  noises.  Anti- 
pyretics thus  used  seem  so  to  poison  the  protoplasm  of  the  body  that 
its  metabolism  is  checked  and  the  temperature  consequently  falls  ;  they 
should  be  used  only  when  thev  patient  seems  to  be  in  danger  from  the 
fever,  and  are  not  commonly  employed  in  the  secondary  fevers  of 
surgery.  It  is  exceedingly  doubtful  whether  quinine  has  any  influence 
over  the  rigors  of  pyaemia  or  of  urethral  origin.  Many  like  the  quinine 
bitter ;  large  doses  are  best  given  stirred  up  with  milk,  made  into  a  bolus 
in  moistened  wafer  paper  (to  be  had  at  any  pastrycook's),  or  into  pills 
(gr.  v.)  with  a  paste  of  flour  and  boiling  water. 

14.  Liquor  Cincltonce. — Bp  Liquoris  cinchonae  flavae  (Battley)  inxx. ; 
aquae  pimentae  fjj.  Quater  die  sumendus.  In  profuse  suppuration  and 
spreading  inflammations  ;  it  may  be  given  in  water  simply,  or  combined 
with  the  aromatic  sulphuric  acid.  The  extr.  cinch,  liq.,  P.B.,  is  said  to 
be  half  the  strength  of  Battley's. 

15.  Bark  with  Ammonia. — Bo  Decocti  cinchonae  flavae  f  Jjss. ;  am- 
monia? earbonatis  gr.  v.    Bis  vel  ter  die. 

16.  Bark  ivith  Liquor  Potasscc. —  Ijt  Decocti  cinchonae  flavae  f^jss. ; 
liquoris  potassae  tuxx.  ;  tincturae  cinchonae  compositae  mxxx.  Bis  vel 
ter  die. 

17.  Bark  with  Guaiacum. — Bo  Tincturae  guaiaci  ammoniatae,  tinc- 
turae cinchonae  composite,  singularum  fjj.     Misce.    Dosis  f3ij.,  bis 
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die  e  cyatho  laetis.  In  chronic  rheumatism  and  constipation  with 
debility. 

18.  Sulphate  of  Zinc.—Tfc  Zinci  sulphatis  gr.  j. ;  extracti  anthe- 
midis  gr.  iij.  Fiat  pilula,  ter  die  sumenda.  The  dose  may  be  increased 
to  five  grains ;  to  be  taken  at  meal  times.  A  good  tonic  in  oxaluria, 
especially  with  nitromuriatic  acid,  F.  4. 

19.  Valerianate  of  Zinc. — tjt>  Zinci  valerianatis  grana  ij.-x. ;  mu- 
cilaginis  tragacanthae  q.s.  ut  fiat  pilula,  ter  die  sumenda.  In  nervous 
exhaustion. 

20.  Oxide  of  Zinc  Pills.— ^  Zinci  oxidi  grana  quatuor  ;  extracti 
gentianae  granum.  Fiat  pilula,  ter  die.  Of  great  service  in  the  profuse 
perspirations  of  phthisis. 

Preparations  of  Iron. 

21.  Iron  Filings. — By-  Ferri  limaturae  parse  granum  ;  mannas,  saponis, 
theriacae,  vel  extracti  giycyrrhizae  quantum  satis  sit  ut  fiat  pilula,  ter 
die  sumenda. 

When  iron  is  administered  sloivly  and  gently  to  produce  a  gradual 
improvement  of  health,  the  metallic  iron,  in  the  form  of  filings  or  of 
Quevenne's  '  reduced  iron  '  answers  perfectly  well.  Be  it  observed  that 
these  solid  preparations  are  apt  to  irritate  the  rectum.  The  old  siveet 
black  steel  wine  from  Apothecaries'  Hall,  the  carbonate  and  oxide, 
citrate,  tartrate,  and  phosphate,  are  also  sloio  and  unirritating.  So  is 
the  1  Mistura  Aromatica,'  P.  B.,  commonly  called  Heberden's  Ink.  The 
practitioner  must  decide  whether  to  give  a  rapidly  acting  and  powerful 
styptic  preparation,  such  as  the  chloride,  or  a  mild  one.  A  pale,  broad, 
flabby  teeth-indented  tongue  almost  always  requires  a  strong  prepara- 
tion. The  tongue  should  be  cleaned  by  a  little  rhubarb  and  soda  or 
other  means  before  iron  is  given.  Combine  it  ivith  ginger  or  capsicum 
when  it  is  '  heavy  '  for  the  stomach.  Dark  bilious  persons  who  find 
difficulty  in  taking  iron  slwuld  take  ivith  it  plenty  of  fruit  or  lemon- 
juice. 

•  Fer  Re"duiV — May  be  taken  in  the  form  of  the  Trochisci  ferri 
redacti,  P.  B. 

22.  Citrate  of  Iron  with  Ammonia. — Ferri  et  ammoniae  citratis 
(Bullock)  5ss. ;  ammonias  sesquicarbonatis  5ss. ;  tincturae  cardamomi 
compositas,  syrupi,  singulorum  f 5iij.  Aquae  fjvj.  Misee.  Dosis  pars 
sexta  ter  die.    In  debility  ivith  acidity  and  flatulence. 

Citrate  of  Iron  for  Children. — l£,  Ferri  citratis  gr.  xij.  (Bullock); 
syrupi  aurantii  fluidrachrnas  duas ;  aquas  destillatae  fjiij.  Misee. 
Dosis  fjss.  ter  die. 

23.  Iron  in  an  Effervescing  Draught.—  &  Ferri  et  ammoniae  citra- 
tis gr.  v. ;  ammoniae  carbonatis  gr.  v. ;  potassae  bicarbonatis  gr.  xv. ; 
syrupi  zingiberis  5ss. ;  aquae  f  Jiss.  Twice  or  thrice  daily,  in  efferves- 
cence with  one  tablespoonful  of  lemon -juice,  or  15  grains  of  citric  acid 
dissolved  in  a  tablespoonful  of  water. 

24.  Acetate  of  Iron. — 1$,  Tincturae  ferri  acetatis  (P.  B.)  fluidrach- 
mam ;  aquae  pimentae  fluiduncias  sex.  Sumat  aeger  partem  sextam  ter 
die.    A  mild  and  effective  salt  of  iron,  as  also  is  the  Tartrate. 

25.  PJwsphate  of  Iron  (P.  B.).— f£>  Syrupi  ferri  phosphatis,  P.  B., 
fjij.    Sumatur  cochleare  parvum  ter  vel  quater  die. 

The  syrup  of  pyropliosphate  of  iron,  made  by  Cooper  of  Oxford 
Street;  Parrish's  compound  syrup  of  phosphates  of  iron  and  lime,  some- 
times called  chemical  food — an  acid  solution  containing  in  one  fluid 
drachm  2^  gr.  phosphate  of  lime,  1  gr.  of  phosphate  of  iron,  with  traces 
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of  phosphates  of  soda  and  potassa,  and  free  hydrochloric  and  phosphoric 
acids — are  very  useful.  The  lactate  of  iron  has  little  solubility  and  little 
taste,  and  is  often  mixed  with  chocolate,  &c. 

26.  Chloride  of  Iron. — Tincturae  ferri  perchloridi  f5ij. ;  syrupi 
zingiberis  ^j. ;  spiritus  astheris  nitrici  f3ij.;  aquas  fjvij.  Misce. 
Sumantur  cochlearia  duo  magna  bis  die. 

In  erysipelas  and  pycemia,  in  which  the  perchloride  is  given  in  large 
doses,  as  f5j.  every  three  or  four  hours,  it  passes  through  the  alimentary 
canal  and  completely  deodorises  its  contents. 

27.  Iron  with  Quinine.— Quiniae  disulphatis  3j. ;  tincturas  ferri 
perchloridi  f3jss. ;  syrupi  aurantii  f5iv.  ;  aquas  f5xiv.  Dose  3j.,  or  more, 
in  water.  (Parrish.) 

28.  Ammonio- chloride  of  Iron. — Bo  Ferri  ammonio-chloridi  gr.  xx. ; 
tincturae  zingiberis  f3ij. ;  ammonias  sesquicarbonatis  3j.  ;  syrupi  fjss. ; 
aquae  destillatae  fjvss.  Misce.  Dosis  f  Jj.  ter  die.  In  debility,  with 
acidity  and  flatulence. 

The  writer  finds  this  the  best  preparation  to  allay  the  craving  of 
drunkards.    The  ammonio-chloride  is  not  in  the  P.  B. 

29.  Steel  and  Acid  Mixture. — B^,.  Ferri  sulphatis  gr.  xij. ;  acidi 
sulphurici  diluti  f5j.  ;  tincturas  cardamomi  compositas  f  Jss. ;  infusi  rosas 
compositi  fjvss.  Misce,  sumantur  cochlearia  duo  magna  bis  vel  ter  die. 
(Brodie.) 

30.  Steel,  Ammonia,  and  Quassia. — Bo  Infusi  quassias  f  Jss. ;  tinc- 
turae ferri  ammoniati  f3ss. ;  ammonias  sesquicarbonatis  gr.  vj. ;  syrupi 
aurantii  f 3j. ;  aquas  destillatae  f5vij.  Misce,  fiat  haustus,  bis  vel  ter 
quotidie  sumendus.    For  hysterical  women.  (Brodie.) 

31.  Iodide  of  Iron. — The  syrup  (P.  B.),  5jss.,  in  water  or  ginger 
tea,  may  be  given  thrice,  or  one  of  Blancard's  pills  of  iodide  of  iron 
twice,  daily. 

32.  Griffith' 's  Mixture. — Bp.  Myrrhae  contritas  5j. ;  potassas  carbona- 
tis  3ss. ;  ferri  sulphatis  gr.  xij. ;  spiritus  myristicas  fjss. ;  sacchari  5iv. ; 
aquas  f^vss.  Dissolve  the  sulphate  in  two  ounces  of  water ;  then  rub 
the  other  ingredients  smoothly  together,  and  add  them.  Dose,  f  Jj.  to 
fjjss.  thrice  daily. 

Nux-vomica  and  Strychnia. 

33.  Bo  Liquoris  strychniae,  P.  B.,  nx  iij . ;  tincturae  zingiberis  i^x.; 
aquas  fluidunciam.  Bis  vel  ter  die.  The  strychnia  may  be  gradually 
increased  to  10  minims  (  =  ^  grain).  This  valuable  medicine  may  be 
added  to  any  acid  tonic.  Curtis's  syrup  of  iron,  qUnine,  and  strychnia 
is  of  great  service,  or  the  following  : — 

Bo  Liquoris  strychniae  fluidrachmas  duas ;  tincturas  ferri  ehloridi 
fiuidrachmas  quatuor ;  quiniae  sulphatis  grana  viginti  quatuor ;  syrupi 
zingiberis  ad  fluiduncias  tres.  3j.  bis  vel  ter  die. 

Bo  Tincturas  nucis  vomicae  (P.  B.)  f3j. ;  acidi  nitromuriatici  diluti 
f3ij. ;  tincturas  zingiberis  f 3ij- ;  syrupi  f3iij. ;  aquas  f  Jvss.  Misce.  Dosis 
pars  sexta  ter  die.  In  atonic  dyspepsia  this  is  most  valuable ;  also  in  any 
form  of  functional  paralysis  after  all  known  causes  are  remedied. 

Nux-vomica  is  the  pleasantest  bitter  possible,  and  may  be  given  alone 
or  combined  with  phosphoric  or  other  acids,  or  purgatives. 

Section  II. — Stimulants  and  Nutritives. 

41.  Ammonia. — Bo  Liquoris  ammonias,  P.  B.,  semidrachmam  ;  muci- 
laginis  acacias  drachmas  sex,  aquas  fluiduncias  sex.  Misce.  Dose,  a 
sixth  part  occasionally,  with  an  equal  quantity  of  water. 
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Bo  Ammoniae  sesquicarbonatis  gr.  xx. ;  spiritus  aetheris  sulphurici 
f3j. ;  syrupi  zingiberis  f 3iij. ;  aquae  anethi  f  Jvjss.  Misce.  Dosis  pars 
quarta  subinde.    In  syncope,  hysteria,  tympanites,  &c. 

Ammonia  Pills. — fjk  Ammoniae  carbonatis  gr.  v. ;  extract  gentianae 
q.  s.  ut  fiat  pilula.  To  be  kept  in  a  corked  bottle.  One  or  two  relieve 
dyspeptic  flatulence,  palpitation,  &c. 

42.  Chloroform  Mixture. — Bo  Spiritus  chloroformi  f3j. ;  pulveris 
acaciae  5j- ;  aquae  f  Jvi.    Misce.    Dosis  pars  quarta  subinde. 

Chloroform  Mixture  with  Camphor. — Bo  Chloroformi  f5j. ;  camphorae 
gr.  xxx. ;  ovivitellum;  aquae  f^vj.  Tere  simul,  ut  fiat  mistura.  Dosis 
fjj. — {United  States'  Pharm.) 

43.  Strong  Camphor  Mixture. — Bo  Camphorae  gr.  xxv. ;  amygdalas 
dulces  decorticatas  sex;  sacchari  purificati  5iij.;  optime  contere,  dein 
adde  gradatim  aquae  menthae  viridis  f^vijss.,  ut  fiat  mistura,  cujus 
sumantur  cochlearia  tria  magna  quarta  quaque  hora.  (Hooper.)  In 
hysteric  and  various  nervous  and  spasmodic  affections. 

The  soluble  essence  of  camphor  (not  spirit  of  camphor),  freely  miscible 
with  water,  may  be  given  in  doses  of  10 — 30  drops. 

44.  Negus. — Cinnamon,  ginger,  nutmeg,  and  cloves,  of  each,  bruised, 
one  scruple,  white  sugar  one  ounce,  claret  six  fluid  ounces  (or  port  or 
sherry,  and  hot  water,  of  each,  three  fluid  ounces).  Heat  together  until 
boiling  begins,  then  strain.  Dose,  two  fluid  ounces.  In  collapse,  syncope, 
rigors,  &c. 

White  Wine  WJiey. — Sherry  or  madeira  a  wineglassful,  hot  milk  half 
a  pint ;  boil  together  till  the  milk  curdles,  then  strain  through  muslin. 

Egg  Wine. — Beat  up  well  with  a  spoonful  of  cold  water  the  yolk  of  a 
new-laid  egg.  Add  to  these  by  degrees  a  glass  of  sherry,  mixed  and 
boiled  with  an  equal  part  of  water.    Add  a  little  nutmeg  and  sugar. 

A  Nightcap. — Dissolve  a  quarter  of  an  ounce  of  isinglass  and  two- 
lumps  of  sugar  in  a  small  tumbler  of  boiling  water.  Add  half  a  glass  of 
brandy,  a  glass  of  sherry,  or  two  glasses  of  claret,  and  a  bit  of  nutmeg 
or  cinnamon.    A  capital  thing  for  a  patient  ivho  is  afraid  of  cholera. 

Preparations  of  Flesh  Meat. 

45.  Essence  of  Beef  .—Take  a  pound  of  lean  beef,  free  from  skin, 
bone,  and  fat ;  chop  it  up  ;  put  it  into  a  large  earthen  jar  with  cover ; 
cement  the  edges  with  flour  paste  ;  tie  it  up  tightly  in  a  cloth  ;  plunge 
it  into  a  saucepan,  and  let  it  boil  for  two  hours  ;  pour  off  the  liquid 
essence  from  the  coagulated  muscle  ;  let  it  stand  till  cold  ;  skim  off  the 
fat. 

See  communications  by  the  author  to  the  '  Obst.  Soc.  Trans.,'  vol.  iii., 
p.  143,  and  1  Med.  Times  and  Gaz.,'  1861,  vol.  i.  pp.  536,  587,  advocat- 
ing the  use  of  this  essence  as  a  substitute  for  brandy  in  cases  of  debility 
and  nervous  exhaustion.  The  essence  of  beef  originally  prepared  for 
the  writer  from  the  above  formula  by  Brand  is  excellent ;  also  Gillon's 
Essence  of  Beef,  &c.  Brand's  Concentrated  Beef  Tea  is  good  where  a 
mild  gelatinous  broth  is  desired.  Liebig's  Extract  of  Meat,  especially 
the  South  American,  is  not  nice  by  itself  ,  but  good  to  flavour  poor  broth. 
These  preparations  contain  little  albumen,  but  the  extractives  seem  to 
act  as  a  stimulant. 

Pur6e  of  Meat. — Take  any  raw  or  underdone  meat,  chicken  or  mutton 
by  preference  ;  cut  off  skin  and  fat,  pound  it  in  a  mortar  until  it  is  a 
paste,  if  raw,  or  a  powder,  if  cooked.  Diffuse  a  tablespoonful  of  this 
through  half  a  pint  of  good  beef  soup,  and  let  it  just  boil. 

Meat  Custard. — Take  any  cooked  meat,  or  poultry,  pound  it  to  a 
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powder ;  separate  sinew,  fibre,  &c. ;  mix  it  with  yolk  of  egg  and  milk,  to 
make  a  custard  ;  flavour  with  salt  and  a  little  marjoram  ;  gently  cook 
it  till  it  sets.  These  are  modes  of  administering  meat  to  patients  too 
feeble  to  masticate. 

Raw  Meat  is  both  food  and  medicine  in  cases  of  obstinate  diarrhoea, 
especially  of  infants,  vomiting  of  pregnancy,  and  ulceration  of  intestines 
from  fever,  dysentery,  or  tubercle.  The  meat  may  be  beef  or  mutton, 
which  may  be  scraped  so  as  to  get  the  red  pulp  free  from  sinew,  or  may 
be  pounded  into  a  paste.  This  may  be  given  to  infants  with  a  little 
sugar  ;  to  adults  it  may  be  given  with  pepper  and  salt  in  a  sandwich, 
or  mixed  raw  with  beef  tea,  or  with  warm  gelatinous  broth  and  allowed  to 
set  to  a  jelly,  so  that  it  may  be  eaten  cold.  See  article  by  the  Author,  Med. 
Times  andGaz.,  1870,  vol.  ii.  p.  4.  A  nourishing  juice  may  be  obtained 
by  just  covering  scraped  beef  with  water,  allowing  it  to  stand  for  an 
hour  and  then  squeezing  through  muslin  ;  flavour  with  sugar  or  salt. 

Pancreatised  Food  is  very  valuable  for  patients  of  feeble  digestive 
power,  and  for  others  able  to  take  but  little  food.  Sir  Wm.  Roberts' 
brochure  should  be  consulted  for  full  details.  He  recommends  the 
Liq.  pancreaticus  (Benger). 

Pancreatised  Milk. — To  milk,  Oj.,  add  water,  Jv.,  to  prevent  curdling  ; 
heat  to  about  140  F. ;  add  about  5ij.  of  liq.  pancreat.  (it  is  not  of  con- 
stant strength)  and  sod.  bicarb,  gr.  x. ;  cover  and  put  under  a  cosey  in 
a  warm  place  for  1 — 1^  hour  ;  so  soon  as  a  slight  bitter  flavour  is  per- 
ceived, boil  for  2  or  3  minutes  to  stop  all  fermentation.  The  flavour  is 
improved  if  the  milk  is  skimmed  and  the  cream  added  after  digestion. 

Pancreatised  Milk-gruel. — Make  a  thick  gruel  of  wheat  flour,  oat  - 
meal, arrowroot,  sago,  pearl-barley,  pea  or  lentil  flour  ;  whilst  boiling  hot 
add  an  equal  quantity  of  milk  ;  the  temp,  will  be  about  125°  F.  To  each 
pint  add  Liq.  pancreat.  5ij.-iij.,  and  sod.  bicarb,  gr.  x.  Treat  as  above. 
This,  Roberts  says,  is  the  most  nutritive  preparation ;  it  may  be  used 
as  the  basis  of  jelly,  blancmange,  &c,  suitably  flavoured. 

Pancreatised  Beef-tea. — Minced  lean  beef  1  lb.,  water  Oj.,  sod. 
bicarb,  gr.  x.  ;  let  simmer  for  1^  hour ;  decant ;  beat  up  the  residue 
to  a  pulp  and  add  to  the  bouillon  ;  at  140°  F.  add  liq.  pancreat.  ^j.  and 
stir  ;  digest  under  cosey  for  2  hours  ;  boil,  strain,  and  season  with  salt. 
Very  like  ordinary  beef-tea,  and  containing  nearly  as  much  peptone  as 
milk. 

46.  Phosphorus  is  best  given  as  phosphorised  olive  or  codliver  oil. 
In  rickets,  and  after  operations  for  ununited  fracture,  it  well  deserves  a 
trial  in  doses  of  x^jth  gr.  twice  daily,  or  oftener  in  smaller  quantities. 
Its  subtle,  poisonous  nature  must  not  be  forgotten.  As  an  aphrodisiac, 
and  in  neuralgia,  doses  of  even  gr.  ^th  have  been  given. 

47.  Phosphate  of  Lime  is  best  given  in  the  B.  P.  syrup,  5ss. — ij.,  in 
water,  thrice  daily. 

Section  III.— Astkingents. 

61.  For  Colliquative  Diarrhcea,  Ulceration  of  the  Bowels,  in  Fever, 
Pycemia,  Phthisis,  <&c. —  Ljk  Cupri  sulphatis  gr.  iij. ;  pulveris  opii  gr. 
jss. ;  extracti  glycyrrhizae  q.  s.  ut  fiat  massa  in  pilulas  vj.  dividenda. 
Sumat  unam  quartis  horis. 

62.  Gallic  Acid  Mixture. — tjk  Acidi  gallici  gr.  xl. ;  syrupi  f5ij.  ; 
aquae  destillat;^  f  ^viij.  Misce.  Dosis  pars  sexta,  tertia  vel  quarta  quaque 
hora.    In  passive  hemorrhage. 

63.  Alum  Mixture  and  Whey. — Ij*  Aluminis  3j. ;  acidi  sulphurici 
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diluti  f  5jss. ;  syrupi  f  Jss. ;  infusi  rosae  f  Jvijss.  Misce.  Dosis,  pars 
sexta  quarta  quaque  hora.    In  the  same. 

Ro  Aluminis  vj.  ;  lactis  Oj.  ;  corticis  limonis  9j.  Coque  per  quar- 
tam  partem  horae,  et  cola.    To  be  drunk  cold,  ad  libitum. 

64.  Pill  of  Creosote  for  Diarrhoea  and  Vomiting.— Creosoti 
guttam ;  saponis  grana  quatuor.  Fiat  pilula  post  singulas  liquidas 
sedes  sumenda.  A  small  quantity  of  opium  may  be  added  at  discretion. 

65.  Turpentine  as  Astringent  and  Alterative. — Rc  Olei  terebinthinas 
sodae  bicarbonatis  3j.;  misturae  amygdalae  f 5 viij.    Misce.  A  sixth 

part  every  four  hours.  In  hcematuria  and  other  passive  hemorrhage, 
also  in  rheumatic  iritis. 

The  Confectio  Terebinthine,  P.  B.,  is  a  good  form,  or  the  oil  maybe 
given  in  doses  of  ten  drops  in  a  wineglass  of  cold  water.  Much  used  by 
Dr.  Begbie. 

66.  Bismuth  for  Diarrhoea. — This  is  best  given  in  the  dose  of  sixty 
grains  of  the  subnitrate  stirred  in  a  wineglassful  of  milk,  or  water, 
every  three  or  four  hours. 

67.  Ergot  as  a  Styptic. — Liquid  extract  v\xy.,  in  a  little  water, 
every  three  or  four  hours  ;  or  ergotine  gr.  v.,  dissolved  in  water,  n\x., 
subcutaneously. 

68.  Lead  Draught. — fjk  Plumbi  acetatis  gr.  iij. ;  aceti  destillati 
f.'ij.;  liquoris  opii  inj. — x. ;  syrupi  f3j.  ;  aquae  destillatae  f5vij.  Misce; 
fiat  haustus,  quarta  quaque  hora  sumendus  ad  sex  vices.  In  active 
hemorrhage. 

Lead  Pill  with  Opium. — Plumbi  acetatis  granum ;  pulveris  opii 

gr.  \.    In  hemorrhage  and  in  colliquative  diarrhoea. 

Section  IV. — Anodynes  and  Narcotics. 
*#*  Medicines  of  this  class  are  given  to  allay  pain,  and  may  be  em- 
ployed either  locally  or  generally.  Among  local  anodynes  we  may 
mention :  carbolic  acid,  hydrocyanic  acid,  vapour  of  chloroform,  poppy- 
head  or  belladonna  fomentations,  belladonna  and  glycerine,  opium  and 
morphia,  acetate  of  lead  ointment  and  lotions. 

The  principle  of  combining  several  soothing  medicines  in  one  pre- 
scription is  a  good  one,  as  our  own  formulas,  published  for  many  years, 
amply  testify ;  and  any  practitioner  who  desires  to  economise  opium, 
should  combine  a  lesser  dose  of  it  with  conium,  henbane,  camphor, 
Indian  hemp,  or  some  of  them.  The  popular  narcotic,  Chlorodyne, 
which  is  said  to  combine  chloroform,  morphia,  peppermint,  Indian 
hemp,  and  prussic  acid,  shows  the  success  of  this  principle. 

The  liquor  opii  (Battley),  the  solution  of  bimeconate  of  morphia 
(Squire),  the  Jeremie's  solution  (Savory  and  Moore),  or  the  purified 
extract  of  the  P.  B.,  are  preferable  to  crude  opium  or  its  tincture, 
because  they  are  deprived  of  the  rank  odoriferous  principle,  and  are 
less  likely  to  nauseate.  The  deodorised  opium  of  the  U.  S.  Pharm.  is  a 
good  form. 

Conium  and  other  mild  narcotics  have  long  had  a  repute  in  scrofu- 
lous and  cancerous  ulcers,  and  Mr.  Skey  showed  the  good  effect  of  opium 
in  ulcers  of  the  legs,  and  in  promoting  warmth  of  surface,  and  keeping 
up  the  cutaneous  circulation.  But  the  author  has  seen  this  mode  of 
treatment  greatly  abused  in  cases  of  disease  of  the  blood-vessels,  with 
ulceration  and  sloughing.  The  following  was  a  common  remedy  at  the 
Winchester  Hospital  forty-five  years  ago,  in  the  hands  of  Mr.  Charles 
Mayo,  for  painful  ulcers  on  the  legs  of  the  poor,  chronic  rheu- 
matism, &c. 
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81.  Compound  Soothing  Pills. — tjt>  Pulveris  ipecacuanhas  eompositi, 
extracti  conii,  singulorum  5j.  Misce,  et  divide  in  pilulas  xxiv. ;  quarum 
sumantur  una  vel  duas  subinde. 

83.  Pulvis  Sitdorificus  Salinus. — Q>  Pulveris  ipecacuanhas  eom- 
positi grana  quindecim ;  potassae  nitratis  gran  a  quindecim ;  potassse 
bicarbonatis  grana  quinque.  Misce,  fiat  pulvis,  hora  somni  sumendus 
e  cyatho  ptisanas.  For  a  bad  cold.  A  substitute  for  the  original  pulvis 
Doveri. 

84.  Compound  Opiate  Mixtures. — ty>  Liquoris  opii  sedativi  inxx.  ; 
spiritus  ammonias  aromatiei,  spiritus  astheris  nitrici,  singulorum  fojss. ; 
syrupi  f 3ij. ;  misturas  camphoras  fjvss.  Misce.  Dosis,  pars  quaita, 
quartis  horis. 

85.  1^  Syrupi  papaveris  f3iv. ;  magnesias  carbonatis  5ss. ;  spiritus 
astheris  nitrici,  tincturas  hyoscyami,  singulorum  f 5ij. ;  misturas  cam- 
phoras f^vij.  Misce.  Dosis,  pars  sexta  subinde.  To  tranquillise  the 
system  after  injuries,  operations,  accouchements,  hemorrhage,  violent 
mental  excitement,  &c.    (Dr.  Gooch.) 

86.  Stimulating  Narcotic  Draught  for  Delirium  Tremens. — Ex- 
tracti opii  (Hill)  gr.  ij.  vel  iij. ;  aquas  ferventis  f^iv. ;  tere  in  mortario  et 
adcle  brandy  f  Jjss. ;  sacchari  q.  s.  Misce.  The  patient  should  be 
allowed  to  sip  this  out  of  the  tumbler  like  a  glass  of  grog. 

87.  Remedies  which  persuade  Sleep. — Orangeflower  water  is  decidedly 
ranked  by  the  French  amongst  the  calmants,  and  half  a  wineglassful, 
slowly  sipped,  will  often  coax  a  patient  to  sleep ;  so  will  valerian,  musk, 
castor,  extract  of  lettuce,  cherry-laurel  water ;  the  tincture  of  sumbul 
in  doses  of  two  drachms,  given  in  a  little  orangeflower  water  ;  amongst 
wines  the  Champagne  and  Burgundy,  or  good  red  Ofner  or  Carlowitz 
(some  fine  white  wines  are  exciting  and  prevent  sleep)  ;  amongst  beers, 
Guinness's  Dublin  stout ;  lastly,  the  bromide  of  potassium,  or  chloral, 
in  doses  of  10  to  20  grs.  at  bedtime. 

88.  Chloral  Hydrate. — May  be  given  in  doses  of  5  to  30  grs.,  but  it 
is  best  combined  with  morphia  or  bromide  of  potassium  ;  thus 

Bp  Chloral  hydratis  grana  decern ;  solutionis  morphias  bimeconatis 
(Squire)  v\v. ;  aquas  anethi  fluiduncias  duas.  Fiat  haustus,  hora  somni 
sumendus. 

Bp  Chloral  hydratis,  potassii  bromidi,  singulorum  gr.  x.-xx. ;  syrupi 
aurantii  3iij. ;  aquas  anethi  Jij.  Misce.  Or  morphia  may  be  given  hypoder- 
mically,  to  be  followed  in  an  hour,  if  sleep  is  not  induced,  by  a  dose  of 
chloral. 

89.  Ether  and  Camphor  for  Inhalation  — Camphoras  5j. ;  astheris 
^ss.  Misce.  A  few  drops  to  be  inhaled  from  a  handkerchief  in  violent 
nervous  headache,  neuralgia,  colic,  uterine  spasms  during  pregnancy, 
dysmenorrhaza,  &c. 

90.  Indian  Hcmp.—Rp  Extracti  cannabis  indicas  (Squire)  gr.  iij.; 
mannas  grana  duodecim.  Misce,  et  divide  in  pilulas  duodecim.  Dose, 
one,  two,  or  more.  An  uncertain,  but  very  often  efficacious,  narcotic  in 
sleeplessness,  neuralgia,  and  other  painful  maladies. 

Tincturas  cannabis  indicas  nix.;  mucilaginis  f 5j-  ;  aquas  f5vij. 
Misce,  fiat  haustus. 

Section  V. — Apeeients. 

101.  Calomel. —  1^  Calomelanos  grana  quatuor  ;  extracti  colocynthidis 
eompositi  grana  sex.    Fiant  pilulas  duas. 

fjo  Calomelanos  grana  quinque  ;  antimonii  tartarizati  grani  i  Fiat 
pilula.    In  acute  inflammation  with  engorged  liver. 
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102.  The  Dose  for  Bilious  Sick-Headache. —  Calomelanos  granum 
unum.  Fiat  pilula.  To  be  followed  after  an  hour  by  the  juice  of  a  lemon 
in  a  tumbler  of  hot  water,  with  a  little  sugar. 

103.  Black  Draught. — Bo  Sennae  foliorum  3vj. ;  zingiberis  concisi 
5ss. ;  extracti  glycyrrhizae  3ij. ;  potassae  carbonatis  3ss. ;  aquae  ferventis 
f^ix.  Post  horas  tres  cola,  et  adde  spiritus  ammoniae  aromatici  f5ij.  V 
magnesias  sulphatis,  ^j.  (vel  potassae  tartratis  Jj.) ;  tincturae  sennae, 
tincturae  cardamomi  compositae,  aa  f^ss.    Dosis,  f  Jss. 

This  draught  is  greatly  improved,  both  in  flavour  and  efficacy,  by  the 
addition  of  a  few  caraway  seeds  and  cloves,  one  ounce  of  buckthorn 
juice,  one  of  tincture  of  jalap,  and  six  of  moist  sugar.  It  is  imitated' 
by  the  Mist.  Seniles  Co.  P.  B.,  and  is  best  prepared  on  the  large  scale. 

104.  Bed  Draught. — Bo  Magnesias  sulphatis  3ij. — iv.  ;  syrupi  zingi- 
beris, tincturae  cardamomi  compositae,  singulorum  f5j. ;  infusi  rosae  com- 
positi  f5x.  Misce. 

105.  Haustus  Magnesice  Sulphatis  Acidus. —  Magnesiae  sulphatis 
3j. — 5iv. ;  syrupi  aurantii  f 3 i j . ;  acidi  sulphurici  diluti  nix. —  xx. ;  aqua? 
f5jss.    Misce,  hat  haustus. 

106.  Haustus  Magnesia?  Albus. — Bo  Magnesiae  sulphatis  3ij.  ;  mag- 
nesiae carbonatis  dj. ;  syrupi  zingiberis  f3j. ;  aquae  menthae  viridis  f5xj. 
Misce,  fiat  haustus.  This  draught  will  often  be  retained  by  the  stomach 
when  almost  every  other  is  rejected. 

107.  Rhubarb  Draughts  and  Powders. — Bp  Pulveris  rhei  gr.  x.  ; 
sodae  bicarbonatis  gr.  xx.  ;  sacchari  albi  gr.  xx. ;  olei  lavandula? 
m  quinque.  Misce,  fiat  pulvis,  e  cochlearibus  duobus  aquae  sumendus.. 
This  is  the  most  perfect  combination  of  rhubarb.  The  lavender  hides  its 
flavour  completely. 

108.  Pills  of  Rhubarb  and  Essence  of  Ginger. — Bo  Bhei  gr.  ivss. ; 
essentiae  zingiberis  fortissimae  q.  s.  ut  hat  pilula.  A  very  convenient  and 
active  pill.    (Dr.  Ferguson.) 

109.  Rhubarb  and  Polychrest  Salt. — Bo  Pulveris  rhei,  potassae  sul- 
phatis, a  a  Jj. ;  pulveris  zingiberis  3j.  Misce.  Dosis,  gr.  x. — xl.  A  capital 
aperient  for  children.   (Dr.  Win.  Fordyce.) 

ti  Bhei,  potassae  sulphatis,  aa  9j. ;  spiritus  lavandulae  compositi  f 5j • ; 
aquae  fjj.    Misce,  hat  haustus.    A  warm  efficient  purgative. 

110.  Saline  Aperient  Draught. — Bo  Sodae  potassio-tartratis  3ij- ; 
sodae  bicarbonatis  d].  ;  sacchari  albi  3j.  Fiat  pulvis,  e  cyatho  aquae  su- 
mendus, cum  cochleari  magno  succi  limonis,  vel  cum  acidi  citrici  granis 
quindecim. 

111.  Epsom  Salts  and  Tartar  Emetic. — Bo  Magnesiae  sulphatis  ^j. ; 
antimonii  tartarizati  gr.  j.  ;  aquae  menthae  f^x.  Misce  ;  sumantur  coch- 
learia  magna  tria  quarta  quaque  hora.  An  active  nauseating  aperient, 
fit  for  robust  persons  threatened  with  orchitis  or  other  acute  inflamma- 
tion.   (Sir  A.  Cooper.) 

112.  Saline  aperients  with  Tonics. — 1%  Magnesiae  sulphatis  ^j. ; 
acidi  sulphurici  diluti  f 3j.  ;  ferri  sulphatis  gr.  xv.  ;  infusi  gentians 
compositi  f.^iij.  ;  tincturae  aurantii  f3iv.  ;  infusi  rosae  f^vj.  Misce. 
Dosis  pars  sexta  bis  quotidie. 

Combinations  of  saline  purgatives  with  tonics,  so  as  to  answer  tht 
double  purpose  of  draining  congested  abdominal  veins  and  bracing  the 
system,  are  of  great  efficacy  in  most  chronic  complaints. 

Sulphate  of  iron  gr.  j.,  or  quinine  gr.  ij.,  or  tincture  of  nux-vomica 
fl\xv.,  added  to  F.  105,  answers  the  same  purpose. 

113.  Pulvis  e  quotum  Salibus,  or  '  German  Powder.'  —  Bo  Sodii 
chloridi,  sodae  sulphatis,  magnesiae  sulphatis,  potassae  sulphatis,  singu- 
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lorum  partes  asquales.  Optime  misceantur,  et  desiccentur  ante  ignem. 
Dosis  5j. — ij.,  ex  cyatho  aqua?  calidas.  An  agreeable  saline  aperient.  A 
grain  of  sulphate  of  iron  or  giiinine  may  be  added  to  each  dose,  loith 
sugar  or  ginger,  if  agreeable. 

114.  Carlsbad  Powder. — May  be  imitated  by  substituting  two  drachms 
of  sulphate  of  soda  for  the  potassio-tartrate  in  F.  110. 

115.  Castor  Oil  Mixture. — There  is  nothing  offensive  in  the  taste 
of  castor  oil,  but  it  is  indigestible,  and  creates  unpleasant  eructations. 
People  of  sense  take  it  floated  in  a  little  brandy,  or  in  an  acid  efferves- 
cing draught.  They  who  want  it  disguised  may  adopt  the  following 
draught.    (Parrish)  : — 

Ijb  Pulveris  gummi  acacias,  sacchari  albi,  singulorum  5iij.;  olei 
menthas  piperitas  guttas  quatuor  ;  olei  ricini  f^j.  Kub  the  gum,  sugar, 
and  mint  into  a  powder ;  add  about  3vj.  of  water,  then  the  castor  oil  by 
degrees,  with  a  little  more  gum  or  a  little  more  water,  as  may  be  neces- 
sary to  make  a  perfect  emulsion.  Then  add  water  slowly  to  bring  the 
quantity  to  ^iv.    Dose  jss. — ^j. 

116.  Castor  Oil  and  Turpentine  Mixture. — Substitute  half  an  ounce 
of  oil  of  turpentine  for  half  of  the  castor  oil  in  the  above. 

117.  Aperient  Electuary. — Bp  Pulveris  potassas  supertariratis  ^ss. ; 
sulphuris  praecipitati  5iv. ;  confectionis  sennas  ^j.  '■>  syrupi  zingiberis 
quantum  satis  sit. 

118.  Pilulce  Cathartics. — Aloes  5SS. ;  pulveris  colocynthidis, 
cambogias,  aa  5j- ;  jalapas  5ij.;  saponis  3j.;  antimonii  tartarizati  9ss. ; 
olei  caryophyllorum  m\xx.  Contunde  simul,  et  divide  in  pilulas pondere 
granorum  quinque.    A  thorough  but  easy  purge. 

119.  Pilulce  Cathartics  cum  Calomelane. — Pilulas  praecedentis  5iv. ; 
calomelanos  5j-    Misce,  et  divide  in  pilulas  lx. 

120.  Poclophyllin. —  ^  Besinas  podophylli  gr.  | — \  ;  sacchari  albi  q.  s. 
ut  fiat  pulvis. 

Ijk  Kesinae  podophylli  gr.  \ — § ;  extracti  colocynthidis  compositi 
gr.  ij. ;  extracti  hyoscyami  gr.  iv.  Fiant  pilulae  duae.  A  most  efficient 
purge,  but  very  griping  to  some  persons. 

It  is  difficult  to  detect  any  superiority  in  podophyllin  over  good 
scammony,  save  that  the  dose  is  smaller. 

121.  Blue  Pill  and  Colocynth. — Ijk  Pilulas  hydrargyri  9ss. ;  extracti 
colocynthidis  compositi  Bijss.    Misce,  fiant  pilulas  duodecim. 

122.  Sulphate  of  Iron  with  Aloes. — Ijk  Ferri  sulph.  exsic.  gr.  j.  vel  ij. ; 
ext.  aloes  aq.  gr.  j.  Fiat  pilula.  In  habitual  constipation,  give  one, 
thrice  daily,  after  food ;  often  no  action  results  for  two  or  three  days  ;  so 
soon  as  a  loose  motion  results,  one  pill  is  left  off,  or  if  only  one  is  being 
taken,  it  is  required  less  often.  (J.  Kent  Spender.)  This  is  the  best  treat- 
ment of  constipation. 

123.  Pilulce  Aloes  Dilutee. — Bp  Extracti  aquosi  aloes  Barbadensis, 
saponis,  theriacas,  extracti  glycyrrhizae,  aa  5j.  Solve  leni  calore  in  balneo  ; 
dein  divide  in  pilulas  xlviij.  Dosis,  una  hora  somni.  A  capital  eccoprotic 
aperient,  unloading  the  colon  of  scybala. 

124.  Ipecacuanha  and  Rhubarb  Pills. — Pulveris  ipecacuanhas 
gr.  xxiv. ;  pulveris  rhei  9iv. ;  saponis  9ss.  Misce,  et  divide  in  pilulas 
xxiv. ;  quarum  sumatur  una  ter  die.  A  gentle  aperient  for  piles  and 
other  congested  conditions  of  the  intestines. 

125.  Pills  of  Colocynth  and  Pitch. — ^  Pilulae  colocynthidis  com- 
posites gr.  ij. ;  picis  nigras  gr.  iij.  Fiat  pilula.  For  persons  affected  with 
joiles. 

126.  Pills  of  Aloes  and  Sulphuric  Acid. — Aloes  Barbadensis 
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gr. xxiv.  ;  acidi  sulphurici  f ortissimi guttas  vj.  Misce,  et  divide  In  pilulas 
vj.  ;  quarum  sumantur  duo  quarta  quaque  hora.  A  very  powerful  ape- 
rient, that  often  succeeds  when  almost  everything  else  fails.  (Dr. 
Dickson.) 

127.  Guaiacum  and  Jalap  Pills. — Bp  Guaiaci  pulveris,  extracti 
jalapae,  extracti  hyoscyami,  aa  9j. ;  cambogia?  gr.  iij.  Misce,  et  divide 
in  pilulas  duodecim ;  quarum  sumantur  una  vel  dua?  hora  somni.  An 
active  purge,  not  irritating  to  the  rectum. 

128.  Gingerbread  Electuary. — Ijc  Guaiaci  pulveris  5ij.  ;  sulphuris, 
rhei,  aa  5j. ;  zingiberis  5j-  Treacle  quantum  satis  sit  ut  fiat  electuarium. 
Dosis,  pars  sexta.    (Sir  C.  Locock  ?) 

129.  Guaiacum  Electuary.— Bp  Pulveris  guaiaci  5ij.  ;  pulveris  rhei 
5ss. ;  sulphuris  5j- ;  pulveris  myristica?  5ss.  ;  theriaca?  quantum  satis  sit 
ut  fiat  electuarium.  Dosis,  pars  sexta  omni  nocte.  In  chronic  rheumatic 
diseases.    This  is  commonly  called  the  '  Chelsea  Pensioner.'' 

180.  Colocynth  with  Henbane  and  Belladonna  Pills. — Yjo  Pilula? 
colocynthidis  coinposita?  grana  tria ;  extracti  hyoscyami  grana  duo. 
Misce,  fiat  pilula. 

Pilula?  colocynthidis  composita?  grana  xviij.  ;  extracti  belladonna? 
granum  unum.  Misce,  et  divide  in  pilulas  sex.  Dosis,  una  hora  somni. 
In  piles.    Belladonna  is  too  powerful  a  medicine  to  be  used  lightly. 

Section  VI. — Alterative,  Saline,  Febrifuge,  and  Specific  Remedies. 

141.  Saline  Draught. — i^,  Potassa?  nitratis  9ij. ;  soda?  sesquicar- 
bonatis  9j. ;  syrupi,  spiritus  a?theris  nitrici,  aa  f^j. ;  aqua?  fjv.  Misce. 
Dosis,  f^jss.  quarta  quaque  hora. 

Effervescing  with  Potass. —  Rp  Potassa?  bicarbonatis  9iv. ;  syrupi 
zingiberis  f5ij.  ;  aqua?  f  Jvss.  Dosis,  fjjss.  quarta  quaque  hora,  cum 
f^SS.  succi  limonum  recentis. 

Effervescing  with  Ammonia. — F£  Ammonia?  sesquicarbonatis  Bijss. ; 
tinctura?  cardamomi  composita?  f Jss.  ;  aqua?  f^vss.  Misce.  Dosis, 
f  Jjss.  quarta  quaque  hora,  cum  cochleari  magno  succi  limonum,  vel 
gr.  xv.  acidi  citrici.    In  the  early  stage  of  erysipelas  and  low  fevers. 

Minder erus  Draught. — Ik  Liquoris  ammonia?  acetatis  f  Jij.  ;  spiritus 
setheris  nitrici  fjss.  ;  mistura?  camphora?  fluidunciasquinque  cum  semisse. 
Misce.    Dosis,  pars  quarta  quarta  quaque  hora. 

Carbonate  of  Ammonia. — Ijb  Ammonia?  carbonatis  5ss. ;  spiritus 
setheris  nitrici  f  Siij  -  ;  mistura?  acacia?  f  5 iij  -  ;  mistura?  camphora?  f^vij. 
Misce.    Dosis,  fjjss.  tertia  vel  quarta  quaque  hora. 

Borax. — Soda?  biboratis  5j- ;  soda?  carbonatis  5ss. ;  potassa? 
nitratis  5ss.  Misce,  et  divide  in  pulveres  sex  ;  quorum  sumatur  unus 
ter  die  e  cyatho  aqua?.    In  lithic  deposits. 

142.  Phosphate  of  Soda.—  J^o  Soda?  phosphatis  ?iij.  Fiat  pulvis, 
mane  sumendus  e  cyatho  aqua?.    As  an  aperient  when  the  urine  is  red. 

143.  Lithia  Draught. — Bp  Lithia?  citratis  grana  quinque ;  aqua? 
destillata?  fluiduncias  duas.  Misce.  Ter  die  sumendus.  A  bottle  daily 
of  Blake's  Lithia  water  is  probably  the  best  form  of  this  anti-lithic  and 
anti-podagric  remedy. 

144.  Calomel  and  Opium  Pill. — ^  Calomelanos  gr.  j. — ij. ;  pulveris 
opii  gr.  J — \  ;  extracti  glycyrrhiza?  quantum  sufficiat  ut  fiat  pilula,  quartis 
— sextis  horis  sumenda.   To  mercurialise  the  system  in  acute  peritonitis. 

145.  Calomel  and  Opium  with  Antimony. —  Ijb  Calomelanos  gr. 
j. — ij. ;  pulveris  opii  gr.  \ — |;  antimonii  tartarizati  gr.  ^ — £ ;  extracti 
glycyrrhiza?  quantum  satis  sit  ut  fiat  pilula.  This  formula  may  be  used 
when  there  is  a  considerable  amount  of  sthenic  inflammation. 
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146.  Alterative  Pill  and  Powder. — Pilulas  hydrargyri  granum 
dimidium ;  extracti  hyoscyami  gr.  ij.  Misce,  fiat  pilula,  bis  vel  ter  die 
sumenda. 

Alterative  Powder. — Ro  Hydrargyri  cum  creta  gr.  ij.  ;  pulveris  rhei 
gr.  v.  ;  sacchari  bss. ;  pulveris  cinnamomi  gr.  v.  Misce,  fiat  pulvis,  omni 
nocte  sumendus.  As  a  gentle  alterative  in  chronic  diseases,  when  the 
secretion  of  bile  and  urine  is  scanty. 

147.  Plummer's  Pill. — Bo  Sulphureti  aurati  antimonii,  calomelanos, 
aa  3ij. ;  tere  simul  donee  bene  misceantur,  dein  adde  pulveris  resinas 
guaiaci  5iv. ;  balsami  copaibas  q.  s.  ut  fiat  massa  pilularis  ex  cujus 
singulis  drachmis  formentur  pilulas  xij. 

148.  Tartar  Emetic. —  Bo  Antimonii  tartarizati  granum  ;  aquas  destil- 
latas rluidunciam.    Sumatur  cochleare  parvum  quarta  quaque  hora. 

149.  Colchicum  and  Magnesia. — %>  Vini  colchici  f3ij.  ;  liquoris 
magnesias  carbonatis  fjjss.  ;  misturae  camphoras  f  jivss.  Misce;  sumantur 
cochlearia  duo  quarta  quaque  hora. 

150.  White  Purgative  Draught  with  Colchicum. — Bo  Aceti  colchici 
f 3j. ;  magnesias  sulphatis  3ij. ;  magnesias  carbonatis  Bj.  ;  syrupi  zingi- 
beris  f 3j- ;  aquas  anethi  f5x.    Misce.    (Sir  C.  Scudamore.) 

151.  Antilithic  Pill.  —  Bp  Extracti  colchici  acetici,  hydrargyri  cum 
creta,  aa  gr.  j.  ;  extracti  colocynthidis  compositi  gr.  ij.  Misce,  fiat  pilula, 
omni  nocte  sumenda.  (Brodie.) 

152.  Sir  A.  Cooper' 's  Prescription  for  Chronic  Gout  and  Rheumatism. 
P>  Potassas  bicarbonatis  3ss.  ;  tincturas  aurantii  f3ij.  ;  decocti  aloes 
compositi  fjvij.    Misce  ;  sumatur  cyathus  vinarius  omni  mane. 

153.  Sir  A.  Cooper's  Prescription  for  Cancer. — Bo  Ammonias  car- 
bonatis gr.  v. ;  sodas  carbonatis  3ss.  ;  tincturas  calumbas  f 3j . ;  infusi 
gentianas  compositi  f^jss.    Misce,  fiat  haustus,  bis  die  sumendus. 

154.  Antacid  and  Carminative  Mixture. — Ammonias  carbonatis 
3ss. ;  potassas  bicarbonatis  3jss. ;  aquas  destillatas  f^vijss.  Dosis,  f,^jss. 
bis  die.  For  adults  labouring  under  rheumatism,  dyspepsia,  acidity, 
and  turbid  urine.    To  be  taken  after  breakfast  and  at  bedtime. 

155.  Liquor  Potassce  Mixtures. — Bo  Liquoris  potassas  f3iij. ;  aquas 
destillatas  f  Jx.    Misce  ;  sumatur  pars  sexta  ter  die  post  cibum. 

Bo  Liquoris  potassas,  tincturas  gentianas,  syrupi  zingiberis,  spiritus 
astheris  nitrici,  aa  fSiij-  ;  aquas  destillatas  f^vjss.  Misce  ;  sumatur  pars 
sexta  bis  vel  ter  die  post  cibum. 

156.  Bismuth  (see  F.  66). — Bo  Bismuthi  nitratis,  sodas  bicarbonatis, 
singulorum  9j. ;  pulveris  tragacanthas  compositi  gr.  v. ;  pulveris  zingi- 
beris gr.  v.  Misce,  fiat  pulvis,  hora  post  cibum  sumendus  ter  die. 
In  all  cases  of  acidity,  flatulence,  and  irritable  stomach,  combinations  of 
bismuth  and  alkali  are  most  valuable;  but  in  less  doses  than  twenty 
grains  bismuth  is  worthless.  Five  minims  of  pr  us  sic  acid,  P.  B.,  may  be 
added  to  each  dose  if  there  is  much  pain. 

157.  Prussic  Acid  Mixture. — Ijk  Acidi  hydrocyanici  diluti  -r^iv. ; 
potassas  bicarbonatis  gr.  x. ;  aquas  f  Jss.  Misce,  fiat  haustus,  bis  die 
sumendus.    In  cases  of  irritable  acid  stomach. 

158.  Antilithic  Poivder. — Bo  Magnesias  gr.  vj. ;  potassas  bicarbonatis 
gr.  xij. ;  potassas  tartratis  gr.  xv.  Misce  ;  fiat  pulvis,  omni  vespere 
sumendus  e  cyatho  parvo  aquas.  (Brodie.) 

159.  Sarsapa,rilla  and  Nitric  Acid.— Bp  Decocti  sarsas  compositi 
f  Jiv.  ;  acidi  nitrici  diluti  i^xx. — x. ;  tincturas  hyoscyami  f3ss.  Misce; 
fiat  haustus,  ter  die  sumendus. 

The  old-fashioned  decoction  of  sarsaparilla,  freshly  made,  and  taken 
in  doses  of  at  least  a  pint  daily,  is  far  better  than  the  concentrated  ex- 
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tracts.  It  is  an  excellent  sedative,  nutritive,  and  diaphoretic ;  patients 
should  stay  indoors  and  keep  warm  whilst  taking  it. 

160.  Alkaline  Infusion  of  Sarsaparilla. — Yfc  Sarsaparillae  radicis 
concisaeet  contusae  ^ij. ;  radicis  glycyrrhizae  concisae  5ij. ;  liquoris  potassae 
v\  xl. — lx. ;  aquae  destillatae  ferventis  fjx. ;  tincturae  cardamomi  com- 
positae  fjiij.  Macera  per  horas  viginti  quatuor,  et  cola.  Sumatur  totum 
quotidie.  (Brodie.) 

162.  Corrosive  Sublimate  Pills. — 1^,  Hydrargyri  sublimati  corrosivi, 
ammonias  hydrochloratis,  aa  gr.  j. ;  aquas  destillatae  guttam  ;  micae  panis 
quantum  satis  sit  ut  fiant  pilulas  xij.,  quarum  sumatur  una  ter  die. 
(Sir  B.  Brodie.) 

Mr.  Liebreich  gives  corrosive  sublimate  in  chronic  disease  of  the  eye, 
in  one  daily  dose  of  gr.  ^  after  dinner. 

163.  Corrosive  Sublimate  and  Bark  for  Children. — Ik  Hydrargyri 
sublimati  corrosivi  gr.  j. ;  tincturae  cinchonas  (vel  tincturae  rhei)  ^ij. 
Solve.  Dosis,  f3j.  ter  die  ex  aqua.  To  be  taken  after  meals.  (Sir  A. 
Cooper.) 

164.  Corrosive  Sublimate  and  Steel. — Hydrargyri  sublimati  cor- 
rosivi grana  duo ;  tincturae  ferri  sesquichloridi  nuidunciam.  Solve. 
Dosis,  minima  quindecim  ter  die,  e  cyatho  aquae  vel  decocti  hordei,  vel 
sarsae,  vel  cerevisiae,  vel  siveetivort. 

165.  Iodides  of  Potassium  and  Mercury. — Ijo  Potassii  iodidi  grana 
quadraginta ;  hydrargyri  corrosivi  sublimati  granum  unum ;  syrupi 
aurantii  fluidrachmas  sex  ;  aquae  ad  fluiduncias  octo.  Dosis,  semiuncia 
ter  die,  e  cyatho  aquae.  Half  a  drachm  of  the  syrup  of  iodide  of  iron,  or 
fifteen  minims  of  the  liquid  extract  of  bark,  may  be  added  to  each  dose. 

166.  Combinations  of  Mercury  with  Tonics. — Ijb  Pilulae  hydrargyri 
3ij. ;  ferri  sulphatis  exsiccati  9j. ;  extracti  opii  gr.  v.  Misce,  et  divide 
in  pilulas  xx. ;  quarum  sumantur  duae  hora  somni  et  una  mane. 
(Bumstead.) 

Hydrargyri  cum  creta  9ij. ;  quiniae  disulphatis  9j. ;  mannae  quan- 
tum satis  sit  ut  fiat  massa  in  pilulas  xx.  dividenda.  (Ibid.) 

167.  Other  Antisyphilitic,  Antistrumous,  and  A  bsorbefacient  Remedies. 
Certain  remedies  which  seem  to  have  the  power  of  causing  atrophy  of 
morbid  cell-growth  are  of  use  alike  in  chronic  inflammation,  thickening, 
chronic  rheumatism,  some  ulcers,  scrofula,  and  some  tumours,  especially 
of  bone  and  fibrous  tissue.  They  are,  1,  mercury,  F.  162,  165,  &c. ; 
2,  liquor  potassae,  F.  16  and  155  ;  3,  certain  salts  of  potash  and  soda,  as 
the  chlorate  ;  4,  certain  salts  of  ammonia,  as  the  carbonate,  chloride,  and 
nitrate,  F.  141,  178 ;  5,  compounds  of  iodine,  F.  169  et  sea. ;  6,  the 
analogous  compounds  of  bromine ;  7,  certain  other  metals,  as  gold  and 
platinum.  The  writer  advises  that  in  obstinate  syphilis,  in  nervous 
diseases,  epilepsy,  tumours,  &c,  these  remedies  be  given  perseveringly 
in  alternation  or  conjunction  with  some  nutrient  or  tonic.  Thus  ^  of 
a  grain  of  the  chloride  of  gold  and  sodium,  in  a  pill  (with  a  glass  of 
sarsaparilla)  thrice  daily  ;  or  a  drachm  of  iodide  of  potassium,  a  drachm 
of  bromide,  and  a  drachm  of  chloride  of  ammonium,  to  a  winebottle  of 
distilled  water,  which  the  patient  should  take  in  a  week  in  divided 
doses. 

168.  Chlorate  of  Potash  may  be  used  as  a  lotion  in  the  proportion  of 
gr.  80  to  an  ounce  of  glycerine  and  three  ounces  of  water.  It  may  also 
be  made  into  lozenges  (P.  B.).  As  an  internal  remedy  the  dose  is  10  to 
30  grains  in  solution.  Or  a  mixture  may  be  made  of  two  drachms 
chlorate  of  potash,  half  a  drachm  dilute  hydrochloric  acid,  three  of 
syrup,  and  six  ounces  of  water.    Dose,  a  sixth  part  every  four  hours. 
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In  ulcerative  stomatitis  and  all  foul  ulcerations  of  the  mouth;  also  in 
sore  throat. 

169.  Iodine  Mixture. — ^>  Liq.  iodinii  tnv.-xv.,  syr.  aurant.5j.-iij-, 
aq.  anethi  5j.-iij.,  ter  die. 

170.  Iodine  Ointment  (see  B.  P.). 

171.  Iodine  Paint.— It  is  composed  of  iodine  with  half  its  weight  of 
iodide  of  potassium,  rubbed  together  with  enough  spirits  of  wine  to  make 
it  of  the  consistence  of  paint.  Used  as  a  strong  discutient  for  bubo, 
diseased  joints,  &c. 

172.  Iodine  Lotion. — Tincture  iodinii,  P.  B.,  3j. ;  aquae  destillatas 
Oj.   Misce.    For  scrofulous  ulcers,  fistulce,  and  washing  out  cavities. 

173.  Rubefacient  Solution  of  Iodine. — Ijb  Iodinii  5iv.  ;  potassii  iodidi 
5J.  ;  aquas  destillatas  fjjvij.    Misce.    To  touch  very  indolent  sores. 

174.  Caustic  Solution  of  Iodine. — Ijt  Iodinii,  potassii  iodidi,  aa  ; 
aquas  destillatas  f^ij.  Misce.  To  destroy  iveak  granulations,  ragged 
edges  of  sores,  &c. 

175.  Iodine  Bath. — Should  contain,  for  children,  half  a  grain  of 
iodine  to  each  quart  of  warm  water ;  and,  for  adults,  one  drachm  to 
twenty-five  gallons.  The  body  may  be  immersed  ten  minutes.  (The 
Effects  of  Iodine  in  Scrofulous  Diseases,  by  Lugol,  translated  by 
O'Shaughnessy.    Lond.  1831.) 

176.  Iodide  of  Potassium  with  Bitters. — Tfa  Potassii  iodidi  9j. ;  infusi 
gentianas  compositi  (vel  decocti  cinchona?)  f  ^vss. ;  tinctures  aurantii  f5ij. 
Misce.    Dosis,  pars  sexta  ter  die. 

177.  Iodide  of  Potassium  with  Alkali. — Ijk  Potassii  iodidi  gr.  xij. ; 
potassas  bicarbonatis  5j. ;  (feZ  liquoris  potassas  f  3ij .)  ;  syrupi  f^ss. ;  aquas 
f^vss.    Misce.    Dosis,  fjj.  bis  die. 

178.  Nitrate  and  Muriate  of  Ammonia.— Ip  Ammonias  muriatis  5ij. ; 
aquas  destillatas  f^viij.  Misce.  Sumat  partem  quartam  ter  die.  (Sir  J 
Watson.) 

I£>  Ammonias  nitratis  3ss. ;  aquas  fjvss.  ;  syrupi  aurantii  f 3iv. 
Misce.  Sumat  cochlearia  duo  ampla  ter  die.  Dr.  Egan.  In  rheu- 
matism and  secondary  syphilis. 

179.  Be  Valingen's  Solution  of  Arsenic. — 1^  Liquoris  arsenici  hydro- 
chlorici,  P.  B.,  tr\xl.  ;  aquas  destillatas  f^xxiv.  This  quantity  will  fill  a 
winebottle,  and  the  dose  is  a  wineglass  three  times  a  day  at  meal-times. 

180.  Foioler's  Solution. — Liquoris  arsenicalis  (Fowleri  P.  B.) 
-ntxl. ;  aquas  destillatas  fluiduncias  xxiv.    Dose  as  the  last.1 

181.  Donovan's  Solution. — A  compound  of  arsenic,  mercury,  and 
iodine. — Dose,  v\  x. — xxx. 

Section  VII.  Emetics. 

191.  Relaxing  Emetics. — ^t>  Antimonii  tartarizati  gr.  iij.  ;  aquas 
destillatas  f^iij.  Misce. 

J^o  Antimonii  tartarizati  gr.  j.  ;  ipecacuanhas  9 j.  Misce,' fiat  pulvis. 
To  cut  short  croup  and  acute  bronchitis  of  children,  the  emetic  should 
be  given  in  small  doses,  and  repeated  frequently  till  it  takes  effect.  To 
be  mixed  in  a  wineglass  of  water. 

192.  Warm  Emetic. — Pulveris  ipecacuanhas,  ammonias  carbonatis, 

1  Arsenic  '  should  never  be  given  when  there  is  any  f  everishness  ;  never  on  a*  empty 
-stomach.  .  .  .  The  first  effect  to  be  looked  for  is  an  itching  or  smarting  of  the  con- 
junctiva, and  swelling  and  puffmess  of  the  lower  eyelid  ;  upon  which  the  dose  should  be 
reduced.  ...  If  the  conjunctiva  continue  much  inflamed,  the  dose  should  be  again 
reduced.  .  .  .  The  arsenical  course  should  be  continued  for  as  many  months  after  the 
disappearance  of  the  skin  disease  as  it  had  existed  vears  before.'  (Hunt, '  Diseases  of  the 
Skin.'   JLond.  1847.) 
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aa  9j.  ;  spiritus  lavandulas  compositi  v\x. ;  aquas  fjj.  Misee,  fiat 
haustus.  Bibat  asger  postea  infusi  anthemidis  tepidi  octarium.  In  the 
incipient  stage  of  erysipelas,  fever,  &c. 

193.  Mustard  Emetic. —  Bo  Farinas  sinapis  vulgaris  cochleare  magnum; 
aquas  tepidas  octarium.  Misce. 

194.  Zinc  Emetic. — tjl  Zinci  sulphatis  3ij. ;  aquas  f  Jij.  Misce,  fiat 
haustus. 

Section  VIII.— Gargles. 

201.  Cooling  and  Sialagoguc  Gargles  for  Acute  Inflammation— Bo 
Oxymellis  unciam  ;  acidi  hydrochlorici  diluti  inxxx.  ;  aquas  rosas  fjj.j 
aquas  puras  fjvj.  Misce. 

Bo  Potassas  chloratis  3j  - ;  decocti  hordei  uncias  decern.  Misce. 
Ijb  Boracis  3j. ;  mellis  ^j. ;  aquas  rosas  fjj. ;  aquas  f^vj.  Misce. 

202.  Soothing  Gargle. —  ^  Extracti  papaveris  drachmam  ;  boracis 
drachmam  ;  aquas  ferventis  fluiduncias  octo.  Misce. 

Glycerine  is  a  capital  soothing  application,  in  diphtheria,  &c,  either 
painted  on  with  a  camel's-hair  pencil,  or  in  combination  with  either  of 
the  above  gargles.    (See  F.  272.) 

203.  Vegetable  Astrigent  Gargles. — Tinct.  gallas,  or  tinct.  catechu, 
f^ss.,  aq.  ad  Oss. 

Tannin  Gargle. — 9>  Tannin  3}.;  spiritus  astheris  sulphurici  f 3iij - ; 
misturas  camphoras  f^vss.  Misce.  For  salivation,  spongy  gums,  re- 
laxed throat,  dx. 

204.  Mineral  Astringent  Gargles. — Bo  Aluminis  5j-;  acidi  sulphurici 
diluti  v\xx.  vel  mel.  pur.  5iij-  ;  decocti  cinchonas  vel  aquas  fjiij. 

Bo  Zinci  chloridi  gr.  x. ;  aquas  fjviij.  Misce.  It  is  convenient  to 
give  the  patient  packets  of  20  grains  of  sulphate  of  zinc,  and  let  him 
dissolve  each  in  a  tumbler  of  water  to  make  a  gargle  when  required. 

205.  Creosote  Gargle. — Bo  Creosoti  guttas  xx.  ;  aquas  f^viij.  Agita 
simul  donee  solutum  fuerit  creosoton. 

Carbolic  Acid  Gargle. — Bo  Acidi  carbolici  gr.  xvj. ;  aquas  fluiduncias 
octo.  Misce. 

Antiseptic  Gargle.  —  ^  Liquoris  sodas  chlorinatas  f5iv.  {vel  liquoris 
potassas  permanganatis  f^ss.) ;  aquas  destillatas  i Jiij.  Misce.  A  table- 
spoonful  to  be  mixed  with  a  glass  of  warm  brandy  and  ivater,  to  be  used 
as  a  gargle. 

206.  Stimulating  Gargles. — Bo  Tincturas  capsici  f5ij.  ;  oxymellis 
f Jss. ;  aquas  fjvijss.  Misce. 

Bo.  Tincturas  pyrethri  f 3iij .  ;  aquas  5viij.  Misce. 

207.  Corrosive  Sublimate  Gargle. — Bo  Hydrargyri  sublimati  cor- 
rosivi  gr.  ij. ;  acidi  hydrochlorici  diluti  f3j.  ;  mellis  33.;  aquas  destil- 
latas fjvij.  Misce. 

Section  IX. — Enemata  and  Supposttoeies. 

211.  Nutrient  Enemata  are  usually  made  of  beef -tea  and  the  yolk  of 
an  egg,  often  with  a  little  brandy  ;  but  pancreatised  milk  gruel  (p.  vi) 
is  probably  the  best  material.  Sansom  (Lancet,  1881)  recommended  the 
employment  of  defibrinated  blood,  either  fresh,  or  dried  and  dissolved. 

The  rectum  must  first  be  cleared  of  fasces  by  an  enema.  The  nutrient 
enemata  should  not  exceed  three  or  four  ounces,  given  every  three  or 
four  hours.  The  rectum  should  be  gently  washed  out  with  a  small  cold 
water  enema  twice  or  thrice  daily  to  prevent  decomposition  of  retained 
injection.  This  washing  out  with  water  relieves  the  thirst  of  which 
patients  thus  fed  complain  so  much.    Irritation  of  the  rectum  often 
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soon  supervenes,  so  that  injections  are  not  retained  ;  for  a  time  it  may 
be  combated  by  the  addition  of  a  few  drops  of  liq.  opii  sed.  to  each  in- 
jection. Warmth  and  absolute  rest  are  important  adjuncts  in  rectal 
feeding. 

Suppositories  of  digested  meat  have  been  suggested  by  Spencer  of 
York. 

Opiate  Enema. — Bo  Unboiled  starch  ^j. ;  laudanum  f5ss.  Misce. 
(P.  B.) 

Opiate  Suppository. — Bo  Pulveris  opii  gr.  j. — ij. ;  sevi,  i.e.  tallow, 
gr.  xx.  Misce. 

213.  Turpentine  Enema. — Olei  terebinthinas  f^j. ;  vitelli  ovi  (vel 
mucilaginis  acacias)  quantum  satis  sit.  Tere  simul,  et  adde  decocti  horclei, 
vel  decocti  avenas,  fjxix. 

214.  Castor  Oil  Enema. — Bo  Olei  ricini  f^iij. ;  potassas  carbonatis 
gr.  xv. ;  saponis3j.;  aquae  ferventis  octarium.  Tere  simul  donee  bene 
misceantur. 

216.  Purgative  Enemata. — Bo  Magnesia?  sulphatis  5ij. ;  decocti 
avenas  octarium.  Misce. 

Bo  Fellis  bovini  inspissati  Jss. ;  saponis  5j. ;  aquas  ferventis  octa- 
rium.   Good  for  dissolving  scybala. 

Half  an  ounce  of  senna  leaves  infused  in  a  pint  of  boiling  water, 
till  cool  enough,  forms  a  most  effective  clyster. 

217.  Enemata  for  destroying  Ascarides. — Bo  Aloes,  saponis,  aa  3j. ; 
aquas  octarium,  vel  infusi  quassias  octarium.  One  part  of  dilute 
citrine  ointment  with  twelve  of  cocoa  butter,  placed  within  the 
sphincter,  is  a  capital  remedy.  Suppositories  of  tannic  acid  (P.  B.) 
are  good. 

Section  X. — Lotions. 

231.  Spirit  Lotion. — Bo  Spiritus  vini  rectificati  f^j. ;  aqua?  f^xv. 
Misce. 

232.  Goulard's  Lotion.  The  liguor  plumbi  subacetatis  dilutus,  P.  B., 
is  a  modern  form  of  this,  and  contains  a  quarter  of  an  ounce  each  of 
'  Goulard's  extract '  (Liq.  plumb,  diacet.)  and  of  rectified  spirit  to  the 
pint. 

233.  Nitrate  of  Lead.  —Bo  Plumbi  nitratis  drachmam ;  aquas  destil- 
latas  octarium.  Fiat  lotio.  A  capital  deodorising  lotion  for  ulcers, 
cancers,  dc.    (Dr.  Ogier  Ward.) 

234.  Zinc  Lotion. — Bo  Zinci  sulphatis  grana  xx. ;  aquas  octarium. 
Misce. 

235.  Acetate  of  Zinc  Lotion. — Bo  Liquoris  plumbi  diacetatis  f  3ss. ; 
zinci  sulphatis  5ss. ;  aquas  destillatas  octarium  dimidium. 

Acetate  of  Zinc  with  Creosote  Lotion. — Bo  Plumbi  acetatis,  zinci 
sulphatis,  aa  9ss. ;  creosoti  guttam  unam.  Tere  simul  ut  fiat  pulvis, 
in  aquas  octario  dimidio  solvendus  ut  fiat  lotio.  A  convenient  and, 
excellent  astringent,  corrective  of  foetor  in  otorrhoza  and  other  fetid 
discharges. 

236.  Lotion  of  Chloride  of  Ammonium. — Bo  Ammonias  hydrochlo- 
ratis  Jj.;  acidi  acetici  diluti,  spiritus  camphoras,  aa  f 3SS. ;  misturas 
camphoras  f  3XV.  Misce.  A  discutient ;  much  like  the  excellent  lotion 
of  Baspail. 

237.  Nitric  Acid  Lotion. — Bo  Bosss  petalorum  3j.  ;  aquas  ferventis 
3viij. ;  acidi  nitrici  diluti  f  3ijss.    Misce,  et  cola  post  horam.    To  clean 

ioul  ulcers. 
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238.  Opiate  Lotion. — fjt>  Pulveris  opii  5ss.  ;  aquas  destillatas  fer- 
ventis  f  Jviij. ;  macera  per  horas  duas,  et  cola.  For  irritable  sores, 
phagedena,  &c. 

239.  Poppy  Lotion. — ^t.  Extracti  papaveris  5ij. ;  aquas  ferventis  f^-iv. 
Misce.  The  addition  of  a  drachm  of  borax  forms  a  capital  lotion  for 
itching  eruptions. 

240.  Conium  Lotion. — Ro  Extracti  conii  5j.  ;  aquas  destillatas  f.^iij.; 
tere  simul,  et  macera  per  horas  duas  ;  dein  cola.    For  painful  sores. 

241.  Belladonna  Lotion. — R^>  Extracti  belladonnas  9j. ;  aquas  f^iv. 
Misce,  et  cola. 

242.  Arsenical  Lotion. — R^  Liquoris  arsenicalis  f 5j- ;  aquas  destillatas 
f^j.    Misce.    hi  Onychia. 

243.  Black  Wash. — Rj  Calomelanos  5j- ;  mucilaginis  acacias  f^ss. ; 
liquoris  calcis  fjvss.  Misce. 

244.  Yellow  Wash. — R.  Hydrargyri  sublimati  corrosivi  gr.  vj. — xij.; 
liquoris  calcis  f^vj.  Misce. 

245.  Chloride  of  Zinc  Lotion. — Ro  Zinci  chloridi  grana  octo  ;  aquas 
destillatas  f.^viij.    Misce.    The  best  lotion  for  cancer  of  the  womb. 

Mem. — The  1  liquor  zinci  chloridi  P.  B.'  is  strongly  impregnated 
with  chlorine. 

246.  Iron  Lotion. — R^  Ferri  sulphatis  gr.  viij. ;  aquas  destillatas 
f^viij.  Misce.  See  Mr.  Vincent's  'Observations'  for  the  use  of  this 
lotion  in  piles. 

Lotions  of  the  chloride  of  iron  may  be  made  by  adding  two  fluid 
drachms  of  tincture  of  steel  to  four  ounces  of  water.  A  concentrated 
solution  of  sulphate  of  iron  was  much  recommended  by  Velpeau  in 
erysipelas.  The  citrate  of  iron,  in  the  proportion  of  five  grains  to  the 
ounce,  is  a  favourite  lotion  of  Eicord's  in  phagedasnic  sores. 

247.  Alum  Lotion  and  Bath. — R>  Aluminis  5j-;  aquas  destillatas- 
octarium.  Misce. 

For  an  alum  bath,  for  leucorrhosa,  prolapsus  uteri,  &c,  add  a  table- 
spoonful  of  powdered  alum  to  enough  cold  or  tepid  water  to  make  a 
hip-bath  ;  it  should  be  injected  by  means  of  an  india-rubber  syringe 
(Higginson's). 

248.  Blue  Lotion. — Rj  Cupri  sulphatis  gr.  viij. ;  aquas  f 5 viij.  Misce. 
Often  used  with  an  equal  part  of  opiate  lotion,  for  phagedenic  sores,  &c. 

249.  Tannin  Lotion. — Rj  Acidi  tannici  5ss. ;  spiritus  rectificati 
f5j.;  aquas  destillatas  f^iv.  Misce. 

Catechu  and  Oakbark  Lotions. — l£  Catechu  5j. ;  aquas  ferventis 
f  5  viij.    Macera  per  horam,  et  cola. 

]£>  Corticis  quercus  ^ij.  ;  aquas  ferventis  octarium ;  coque  ad  con- 
sumptionem  dimidii,  et  cola. 

250.  Borax  Lotion. — Ro  Boracis  5j- ;  aquas  destillatas  f  Jviij.  Misce. 

251.  Lotion  of  Friar's  Balsam. — Ro  Tinct.  benzoini  co.  5j. ;  aquas 
51  j.    Misce.    For  chronic  eczema. 

252.  Benzoin  Lotion. — Rj  Benzoini  5j. ;  spiritus  rectificati  5x.  Add 
of  this  tincture  5j.  to  distilled  water  jvj.  For  eczema,  chafing,  heat,  &c. 
(Squire.) 

253.  Solution  of  Nitrate  of  Silver  with  Ether,  for  swabbing  the 
throat,  is  made  by  dissolving  20  grains  of  crystallised  nitrate  in  one 
drachm  of  water,  and  adding  one  ounce  of  spirit  of  nitric  or  sulphuric 
ether. 

Urethral  Infections. 

254.  Nitrate  of  Silver. — Ro  Argenti  nitratis  (cryst.)  gr.  ij. ;  aquas 
destillatas  f^viij.   Misce.  (Ricord.) 
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N.B.  Nitrate  of  silver  for  solutions  ought  to  be  crystallised,  and  of  a 
pure  white  colour,  not  darkened  by  exposure  to  light  or  contact  with 
organic  matter. 

255.  Sulphate  of  Zinc. — ^  Zinci  sulphatis  gr.  viij.  ;  aquae  de- 
stillatae f.^viij.  Misce. 

256.  Acetate  of  Zinc. — ]£>  Zinci  sulphatis  gr.  v. ;  liquoris  plumbi 
diacetatis  f3ss. ;  aquas  rosas  f  3iv.    Misce,  fiat  injectio. 

257.  Acetate  of  Copper. — fjt>  Cupri  sulphatis  gr.  v. ;  liq.  plumb, 
diacet.  f5ss. ;  aq.  rosas  ffiv.    Misce,  fiat  injectio. 

258.  Ammonio-sulphate  of  Copper. — ljt>  Liq.  cupri  ammonio-sul- 
phafcis  nixx. ;  tinct.  opii  f3ss.  ;  aq.  rosas  f^iv.    Misce,  fiat  lotio. 

259.  Sulphate  of  Zinc  with  Opium. — Pulveris  opii  9ss. ;  aquae 
ferventis  octarium  dimidium ;  macera  per  horas  duas,  dein  cola  et  adde 
zinci  sulphatis  Bss. 

260.  Sulpho-carbolate  of  Zinc. — rjt>  Zinci  sulpho-carbolatis  gr.  j.-ij.  -r 
aquae  destillatas  unciam.  Misce. 

261.  Carbolic  Acid. — Acidi  carbolici  granum ;  aquae  fiuiduncias 
ij. — iv.  Misce. 

262.  C oily ria  or  Eye  Lotions. — Bo  Zinci  sulphatis  gr.  j. ;  vcl  aluminis 
gr.  j.  ;  vcl  cupri  sulphatis  gr.  ^;  vel  argenti  nitratis  gr.  j. ;  vel  zinci 
acetatis  gr.  j. ;  vel  liq.  plumbi  diacetatis  v\y.  ;  aquae  destillatae  f^j. 
Misce. 

One  part  of  good  brandy  to  six  of  water  makes  an  admirable  collyrium 
for  most  cases. 

263.  Corrosive  Sublimate  Collyrium. — Bo  Hydrargyri  sublimati  cor- 
rosivi  gr.  j.  ;  aquae  destillatae  f  jviij.   Misce.  (Mackenzie.) 

264.  Opiate  Collyrium. —  tjb  Zinci  sulphatis  gr.  xij.  (vel  liquoris 
plumbi  diacetatis  f3&s.) ;  liquoris  opii  sedativi  f5ij. ;  aqua?  destillatae 
fjxij.  Misce. 

265.  Stimulating  Liniments. — Bo  Liquoris  ammonias  f 3 j. ;  linimenti 
camphorae  (vel  linimenti  camphorae  compositi)  fjj.  Misce,  fiat  lini- 
mentum. 

Bo  Tincturae  capsici  f 3SS. ;  linimenti  saponis  f^ss.  Misce. 

266.  Chilblain  Liniment. — Bo  Tincturae  cantharidis  f3iij.  ;  lini- 
menti saponis  f3ix.    Misce,  fiat  linimentum.  (Wardrop.) 

267.  Opiate  Liniment. — Bo  Tincturae  opii  f  Jss.  ;  linimenti  saponis 
f^j.  Misce. 

268.  Belladonna  and  Glycerine. — Bo  Extracti  belladonnas,  glycerini,. 
aa.  Misce. 

269.  Anodyne  Camphor  Liniment. — Bo  Campl  orae  3ij. ;  spiritus 
rectificati  5j-5  giycerini  5}.  A  capital  soothing  rubefacient  for  chronic- 
rheumatism  and  neuralgia. 

270.  Mercurial  Liniment. — Bo  Unguenti  hydrargyri  fortioris,  adipisj. 
aa  ^iv. ;  camphorae  53'. ;  spiritus  rectificati  fjj.;  liquoris  ammonias  f^iv. 
Misce. 

271.  Croton  Oil  Embrocation. — Bo  Olei  tiglii  guttas  xxx. ;  linimenti 
saponis  f^ss.  Misce. 

272.  Bismuth  and  Glycerine  Liniment. — Bo  Bismuthi  trisnitratis  in 
pulverem  subtilissimum  redacti  semiunciam  ;  glycerine  quantum  satis 
sit  ut  fiat  linimentum. 

273.  Tannin  with  Glycerine. — Bo  Glycerine  5xv. ;  tannin  3iij.  Misce. 
In  vaginitis.  If  diluted  with  twice  the  quantity  of  glycerine,  it  may  be 
used  as  an  injection  in  gleet,  and  as  an  application  in  suppurative  con- 
junctivitis. 

Glycerine  may  be  combined  with  tincture  of  iodine,  creosote,  borax, 
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and  almost  any  other  liquid.  The  solid  glycerate  of  starch  is  a  capital 
basis  for  ointments,  and  may  be  substituted  for  lard  or  other  fat.  It  is 
more  penetrating  and  dries  less ;  and  is  a  convenient  medium  for 
calomel,  red  precipitate,  and  other  mercurial  salts. 

274.  Glycerate  of  Starch. — Heat  together  6  parts  by  weight  of  starch 
and  30  of  glycerine,  in  a  porcelain  vessel,  over  a  water  bath,  stirring  till 
the  starch  is  completely  gelatinised.  Another  formula  is  85  parts  of 
glycerine,  5  of  starch,  and  10  of  water.  The  result  ought  to  be  trans- 
parent, gelatinous,  and  soft. 

275.  Carbolic  Oil.—Yjc  Acidi  carbolici  gr.  xlviij.;  olei  olivae  ^iv. 
Misce. 

277.  Antiseptic  materials. — We  must  carefully  distinguish  between 
truly  antiseptic  substances  which  prevent  fermentative  processes  by 
destroying  germs  or  by  inhibiting  their  development,  and  deodorising 
substances  which  absorb  fresh  gases  or  substitute  one  smell  for  another. 
The  latter  are  useful  when  foul  smells  are  present,  but  their  presence 
is  rarely  excusable. 

Carbolic  acid  is  best  kept  as  a  syrupy  fluid,  formed  by  adding  one- 
twentieth  of  its  weight  of  water  to  the  crystallised  acid,  or  the  crystals 
may  be  melted  by  heat  and  the  fluid  acid  measured.  Lotions  are  used 
of  1  part  in  20  and  1  in  40  ;  they  should  be  perfectly  clear  ;  turbidity 
or  undissolved  drops  mean  impurity  or  excess  of  the  acid,  in  either  case 
a  very  irritant  application.  Carbolic  oil  is  used  1  part  in  5  for  foul 
ulcers,  1  in  10  for  dressing  about  the  anus,  penis,  &c,  and  1  in  20  for 
catheters.  These  solutions  may  be  made  with  glycerine.  The  lotions 
are  much  more  effective.  Carbolic  gauze  is  too  well  known  to  need  de- 
scription. 

Perchlcride  of  mercury  is  the  most  powerful  antiseptic  at  our  dis- 
posal. Solutions  of  strength  1  in  500,  and  1  in  2,000  are  commonly  em- 
ployed ;  instruments  must  not  be  placed  in  them.  Sublimated  wool 
(|  per  cent.,  glycerine  5  per  cent.)  has  been  used  by  V.  Bruns;  gauze 
also  was  tried,  but  proved  very  irritant ;  Lister  suggested  combining  the 
perchloride  with  the  albumen  of  horse's  blood  serum  as  less  irritant, 
but  the  serum  sublimate  gauze  has  given  way  to  alembroth  wool  and 
gauze,  also  introduced  by  Lister.  Sal  alembroth  is  the  Arabic  name  of 
a  double  chloride  of  ammonium  and  mercury. 

Salicylic  Acid  lotion  is  a  saturated  solution :  an  ointment  is  made 
with  paraffin  (2  parts)  and  vaseline  (1  part)  as  a  basis  of  strength 
varying  from  1  in  30  to  1  in  8  :  a  cream  made  by  adding  salicylic  acid 
to  glycerine  till  the  consistence  of  cream  is  reached  is  very  useful  in 
preventing  carbolic  eczema.    Salicylic  wool  is  made  3-10  per  cent. 

Boracic  lotion  is  a  saturated  solution ;  boracic  lint  is  steeped  in  a 
saturated  boiling  solution  of  the  acid  and  then  dried ;  the  ointment  is 
made  like  the  salicylic  of  strength  1  in  5  ;  in  dusting  powders,  boracic 
acid  5j.  ad  5].  is  very  useful. 

Chloride  of  zinc  lotion  contains  20-40  grains  to  the  ounce,  and  is 
used  for  sponging  septic  wounds,  e.g.  sinuses  after  they  have  been  sharp- 
spooned.  Even  the  stronger  solution  does  not  prevent  primary  union, 
and  it  certainly  delays  putrefaction. 

Eucalyptus  gauze  is  used  in  place  of  carbolic  diluted  with  ol 
olivas ;  it  has  been  tried  as  a  dressing 

Thymol  lotion,  a  saturated  solution. 

Acetate  of  Alumina  lotion,  2\  per  cent. 

Sulphurous  Acid  lotion  varies  from  equal  parts  of  the  acid  (B.  P. 
and  water  downwards. 
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Permanganate  of  potash  to  be  efficient  should  be  of  the  strength 
5  per  cent.  (gr.  j.  ad 

Iodoform  is  used  chiefly  in  crystals  or  powder  ;  the  former  always 
when  any  large  surface  is  to  be  dusted.  Iodoform  wool  is  not  com- 
monly used  in  England. 

Section  XI. — Poultices. 

N.B.  Before  applying  any  poultice,  it  is  well  to  smear  the  skin  with 
glycerine  in  order  to  prevent  particles  from  sticking. 

The  impermeable  spongio-piline  is  a  good  and  clean  substitute  for 
poultices  ;  and  like  them  may  be  made  the  means  of  applying  carbolic 
acid,  creosote,  opium,  &c. 

Fomentations  may  be  made  by  steeping  flannel  (3  or  4  layers  thick) 
or  spongio-piline  in  boiling  opiate  or  belladonna  lotion,  F.  238,  &c, 
and  wringing  it  as  dry  as  possible  in  a  coarse  towel  or  special  wringer  ; 
they  should  be  applied  as  hot  as  can  be  borne  and  covered  with  oiled 
silk,  cotton-wool,  and  a  silk  handkerchief.  They  are  much  cleaner  than 
poultices  and  are  always  to  be  preferred  in  cases  of  wounds.  Fomen- 
tations of  boracic  lint  are  a  valuable  antiseptic  dressing. 

281.  Bran  Poultice. — Make  a  linen  or  flannel  bag  of  the  size  re- 
quisite to  cover  the  part  affected,  and  fill  it  loosely  with  bran.  Pour 
boiling  water  on  this  till  it  is  thoroughly  moistened,  and  wring  it  dry  in 
a  coarse  towel ;  apply  as  soon  as  it  is  cool  enough. 

282.  Bread  Poultice  consists  of  bread  crumb,  without  lumps,  steeped 
in  boiling  water  and  spread  thickly  on  linen.  It  does  not  retain  heat 
well,  and  should  not  be  applied  to  raw  surfaces. 

285.  Mustard  Poultice.— Is  best  made  by  mixing  flour  of  mustard 
with  warm  (not  boiling)  water.  Rigollot's  mustard  leaves,  or  charta 
sinapis,  P.  B.,  are  very  convenient. 

286.  Opiate  Poultice. — Poultices  medicated  with  eonium,  or  bella- 
donna, or  poppy,  may  be  easily  made  by  adding  some  of  the  extract  to 
the  bread  poultice. 

Scald  a  basin  ;  pour  into  it  sufficient  boiling  water  for  the  poultice, 
and  scatter  the  meal  into  this  with  the  left  hand  whilst  whipping  the 
water  briskly  with  a  spatula  in  the  right  ;  continue  until  the  mass  is 
smooth,  coherent,  and  no  longer  sticky.  Then  spread  it  (about  a  quarter 
of  an  inch  thick)  on  soft  linen  of  sufficient  size. 

288.  Charcoal  Poultice  is  made  by  stirring  an  ounce  or  more  of 
powdered  wood  charcoal  into  a  linseed  meal  poultice.  Sometimes 
placed  on  a  colotomy  wound,  but  an  oakum  fomentation  is  better. 

Section  XII. — Ointments. 

N.B.  The  glycerate  of  starch,  F.  274,  or  glycerine  pure,  or  the  ben- 
zoated  lard,  or  a  compound  of  wax  and  olive  oil,  P.B.,  or  vaseline  may 
be  substituted  for  adeps  in  most  of  the  following  ointments  with  benefit. 

301.  Scotfs  Ointment. — Bo  Unguenti  hydrargyri  fortioris,  cerati 
saponis,  aa  §j. ;  camphoras  pulverizatse  5j.  Misce. 

302.  Tartar  Emetic  Ointment. — Bo  Antimonii  potassio-tartratis  5j. ; 
adipis  5]'.  Misce. 

303.  Ointment  for  Piles. — Bo  Pulveris  gallas  3j.  ;  liquoris  plumbi 
diacetatis  mxv. ;  adipis  53.  Misce. 

Bo  Pulveris  opii  t)ss.  ;  liquoris  plumbi  diacetatis  guttas  x. ;  adipis 
.^ss.  Misce. 

The  suppositorium  plumbi  composition,  P.B.,  is  a  useful  form. 
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304.  Creosote  Ointment. — Bo  Creosoti  guttas  quadraginta ;  unguenti 
resinae,  adipis,  singulorum  unciam.  Misce. 

305.  Carbolic  Acid  Ointment. — Bo  Acidi  carbolici  gr.  x.-xxx. ;  adipis 
benzoati  unciam.    Misce.    See  Carbolic  Oil,  F.  275. 

306.  Carbolic  Acid  Putty  is  made  with  liquefied  carbolic  acid  2 
drachms ;  linseed  oil  1  oz. ;  prepared  chalk  4  oz.,  well  mixed. 

307.  Peruvian  Balsam  Ointment. — rjb  Balsami  Peruviani  5j. ; 
unguenti  cetacei  Jj.  Misce. 

This  and  the  two  foregoing,  like  the  old  elemi  ointment,  are  good 
stimulating  applications  to  indolent  and  sloughing  ulcers ;  but  the 
creosote  ointment  is  the  best.    It  is  good  also  for  piles. 

308.  Chalk  Ointment. — Bo  Cretas  preparatas  ^j. ;  olei  olivee  5iij.  -r 
adipis  Jss.    Misce.    For  burns,  excoriations  with  "acrid  discharge,  &c. 

309.  Bismuth  Ointment. — Bo  Bismuthi  nitratis  5ij. ;  adipis  jvj. 
Misce.    A  capital  ointment  for  excoriations  and  irritable  sores. 

310.  Magnesia  Ointment.— Jfc  Magnesias  carbonatis  adipis  jj. 
Misce.    (Mr.  Partridge.) 

311.  Ointments  for  the  Eyelids. — Bo  Unguenti  citrini  (hydrargyri 
nitratis)  5ss. ;  adipis  f^ss.    Solve  leni  calore. 

Bo  Liquoris  plumbi  diacetatis  guttas  x. ;  morphias  acetatis  gr.  iv.  ; 
calomelanos  gr.  x. ;  adipis  Jss.  Misce. 

312.  Ointment  of  Nitrate  of  Silver. — Bo  Argenti  nitratis  gr.  iv.  ; 
adipis  bene  loti  5ss.  Misce. 

313.  Calomel  Ointment.— Yfc  Calomelanos  5ij- ;  adipis  5vij.  Misce. 
In  chancre,  condylomata,  dc. 

314.  Ointment  of  Mercury  with  Opium. — Bo  Unguenti  hydrargyri 
fortioris  unciam  ;  extracti  opii  grana  quadraginta.  Misce.  For  pain- 
ful nodes. 

N.B.  Extract  of  belladonna  may  be  substituted  for  or  combined  with, 
the  above. 

315.  Green,  or  Verdigris  Ointment  (Pharm.  Ed.). — Bo  Cupri  acetatis 
5j-;  cerati  resinae  Jj.  Misce.  For  flabby  ulcers,  ic arts,  indolent  erup- 
tions, dc. 

316.  Goulard's  or  Compound  Lead  Cerate. — Bo  Liquoris  plumbi 
diacetatis  foiij-  ;  cerae  Jiv. ;  olei  olivae  octarium  dimidium ;  camphoras 
5ss.  Melt  the  wax,  and  add  gradually  to  it  the  oil,  in  which  the  cam- 
phor has  been  previously  dissolved ;  as  they  cool,  add  the  liquor 
plumbi,  stirring  continually  till  well  mixed. 

317.  Pied  Precipitate  Ointment.  —  R=  Hydrargyri  nitrico-oxidi  optime 
pulverizati,  5j. ;  adipis  5].  Misce. 

318.  Chloroform  Ointment. — Bo  Chloroform  1  part ;  lard  2  ;  blend 
quickly  by  trituration.    (Squire.)    In  itching,  as  pruritus  ani,  dc. 

Section  XIII. — Miscellaneous  Prescriptions  for  various  Surgical 

Diseases. 

331.  Remedies  for  Vomiting.— In  case  of  obstinate  vomiting,  the 
stomach  should  receive  for  a  few  hours  nothing  but  water  by  teaspoon - 
fuls,  or  small  lumps  of  ice,  and  the  patient  should  be  fed  by  enema. 
The  remedies  known  by  experience  to  have  most  effect  in  checking 
vomiting  are :  Hydrocyanic  acid,  a  drop  of  creosote  in  a  pill,  one-tenth 
of  a  grain  of  strychnine  in  a  pill,  bismuth  in  a  large  dose,  and  the  white 
draught  of  carbonate  and  sulphate  of  magnesia.  The  food  most  easily 
kept  down  is  cold  chicken  broth,  by  spoonfuls,  or  iced  soda  and  milk. 

332.  Arnica. — Bp  Tinctura?  arnicas  Jj.  Dose,  v\xv. — xxx.  In  ner- 
vous headache,  tinnitus  aurium,  and  as  a  local  application  for  muscular 
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stiffness  after  bruises.  Dr.  Garrod  thinks  that  the  effect  of  arnica  in 
causing  absorption  of  a  bruise  is  precisely  that  of  the  spirit  contained  in 
it,  and  no  more. 

334.  Remedies  for  Toothache. — I£>  Mastiches  3j. ;  spiritus  rectificati 
(vel  Eau  de  Cologne)  .fjss.  Solve.  Cotton  imbued  with  this  forms  a 
good  temporary  plug  for  a  carious  tooth.  The  same  purpose  is  answered 
by  a  solution  of  gum  copal  in  cether,  or  by  collodion,  or  by  a  solution  of 
gutta-percha  in  chloroform.    See  Tomes's  Lectures. 

JEthereal  Tincture  of  Tannin. — Ijt.  Acidi  tannici  5j- ;  mastiches 
3j. ;  astheris  sulphurici  33.  Misce. 

Camphor  with  Chloroform. — &  Camphorae  3j. ;  chloroformi  3SS. 

Pure  carbolic  acid,  liquefied  by  warmth  or  the  addition  of  a  little 
warm  water,  carefully  applied  on  a  morsel  of  wool. 

Cocaine,  4  per  cent.,  introduced  into  the  cavity. 

These  are  excellent  applications  for  the  cavity  of  a  tooth  or  an  exposed 
nerve. 

To  make  a  Metallic  Amalgam  or  Cement,  to  fill  Decayed  Teeth. — Eub 
together  in  a  mortar  some  silver,  reduced  to  a  fine  powder  by  filing  or  by 
precipitation,  with  a  few  globules  of  mercury.  When  well  mixed  into 
a  paste,  knead  it  well  with  the  fingers,  and  squeeze  out  any  superfluous 
mercury.  Then,  the  cavity  of  the  tooth  having  been  properly  scraped 
and  dried,  fill  it  with  the  amalgam,  making  the  surface  of  the  metal 
smooth  and  even  with  that  of  the  tooth.  The  patient  must  be  desired 
not  to  use  the  teeth  for  some  hours,  till  the  amalgam  has  become  hard. 

Stopping  of  Oxide  and  Chloride  of  Zinc. — '  For  temporary  fillings, 
the  various  preparations  of  zinc  oxychloride  are  exceedingly  useful. 
Zinc  oxide  is  mixed  with  a  strong  solution  of  zinc  chloride  into  a  thick 
paste,  which  after  the  lapse  of  a  short  time  becomes  perfectly  hard.'  1 — 
Tomes. 

Gutta-Percha  Filling. — '  Gutta-percha,  with  which  some  mineral 
substance,  such  as  powdered  silver  or  glass,  has  been  incorporated,  makes 
a  good  temporary  filling,  capable  of  lasting  for  some  months.  A  piece 
of  suitable  size  must  be  taken  and  warmed  over  a  spirit-lamp  till  the 
mass  is  softened.  The  cavity  having  been  dried,  the  heated  gutta-percha 
is  introduced.  It  must  not  be  too  hot,  but  it  must  be  sufficiently  warm 
for  the  surface  to  be  a  little  sticky,  so  that  it  may  adhere  to  the  surface 
of  the  cavity.  To  secure  its  adhesion,  a  good  plan  is  to  mop  out  the 
cavity  with  chloroform  after  drying  it.' 

4  Of  all  temporary  fillings,'  says  Mr.  Tomes,  '  the  preparations  of 
gutta-percha  are  the  most  reliable,  and  where  it  13  protected  from  the 
wear  of  mastication  it  is  exceedingly  durable.' 

335.  Demulcents  for  Gonorrhoea. — The  best  of  these  is  weak  mutton 
broth,  taken  in  great  abundance.  Besides  these,  the  Liq,  Potassae  mix- 
ture, F.  155,  and  F.  156  without  the  bismuth. 

336.  Copaiba. — The  best  way  of  taking  this  is  to  swallow  two  or 
three  gelatine  capsules  before  a  meal  or  at  bedtime.  Or  twenty  drops  of 
copaiba  may  be  made  into  an  emulsion  with  half  a  drachm  of  Liq. 
Potassae  and  an  ounce  and  a  half  of  water. 

Cubebs  should  be  taken  in  a  large  dose,  one  to  two  drachms,  for  two 
or  three  days  only.  F.  110  should  be  taken  every  morning  during  its 
administration. 

Copaibae  r\  x.,  pulv.  eubebis  gr.  xx.  Make  into  a  bolus  and  swallow 
in  wafer  paper. 

1  A  System  of  Dental  Surgery,  by  John  and  Charles  S.  Tomes  (Churchill :  London , 
1873). 
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337.  Steel  Mixture  for  Gleet. — Take  of  tincture  of  perchloride  of 
iron  three  drachms,  spirit  of  nitrous  ether  six  drachms,  tincture  of  Can- 
tharides  half  a  drachm,  water  to  eight  ounces.  A  sixth  part  to  be  taken 
twice  a  day. 

338  and  339.  Uva  Ursi  and  Buchu  are  best  administered  as  infu- 
sions, to  be  taken  ad  libitum.  Both  are  of  use  in  chronic  catarrh  of 
the  bladder. 

340.  Collodion,  P.  B.,  is  made  by  dissolving  1  part  of  gun-cotton  in 
3  of  rectified  ether  and  1  of  alcohol.  To  make  it  flexible,  add  to  an 
ounce  of  collodion  20  minims  of  Canada  balsam,  and  three  of  castor 
oil. — Squire. 

Ricliardson's  Styptic  Colloid  is  made  by  saturating  alcohol  with 
tannin,  then  adding  ether  and  gun-cotton. 

341.  Mustard  Bath. — Put  |  lb.  of  mustard  into  a  leg-bath  ;  |  lb.  into 
a  hip-bath ;  and  1  lb.  to  an  entire  bath.  The  water  at  98°.  This  is  an 
admirable  diffusive  stimulant  and  remedy  for  internal  congestion. 
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ABD 

Abdomex,  surgery  of,  589 

—  wounds  of,  600 

 with  protrusion  of  viscera,  601 

—  —  treatment,  602 

Abdominal  muscles,  rupture  of,  598 

—  viscera,  lacerations  of,  598 
 ,  diagnosis,  599 

  — ,  treatment,  601 

Abscess,  acute,  formation  and  course,  45 

 symptoms  of,  4  f 

 terminations  of,  48 

—  alveolar,  526 

—  areolar,  831 

—  of  Bartholin's  gland,  80 

—  —  bone,  261 

 breast,  acute,  833 

 ■  —  chronic,  834 

—  cerebral,  causes  of,  441 
 diagnosis  of,  443 

 mode  of  death  from,  443 

 morbid  anatomy  of,  442 

 seats  of,  442 

 symptoms  of,  443 

 ■  treatment  of,  444 

—  chronic,  causes  of,  48 

 symptoms  of,  49 

 terminations  of,  49 

 treatment  of,  57 

—  cold,  48,  462 

—  diagnosis  of,  from  aneurysm,  369 

—  of  gall-bladder,  697 

—  of  hip-joint,  323 

—  ischio-rectal,  725 

—  intracranial,  441 

—  of  kidney,  685 

—  labial,  828 

—  of  liver,  695 

—  lumbar,  462 

—  of  spleen,  698 
 ■  testis,  816 

 thyroid  gland,  569 

 tongue,  534 

 tonsil,  541 

—  orbital,  484,  495 

—  perinephric,  687 

—  periphlebitic,  392 

—  postpharyngeal,  467 

—  prostatic,  769 

—  psoas,  462 

 treatment  of,  466 

—  pytemic,  135 


AMP 

Abscess,  scrofulous,  62 

—  spinal,  462 

 diagnosis  of,  464 

 ■  treatment  of,  467 

—  strumous,  treatment  of,  51 

—  thecal,  469 

—  treatment  of,  antiseptic,  50,  52 
—  by  aspiration,  51 

— ■  counter  opening  in,  50 

—  drainage  of,  50 

—  incision  of,  50 

 ■  —  conditions  necessitating,  49 

 Hilton's  method,  50 

—  urethral,  77 

—  urinary,  766 
Acupressure,  303 
Acupuncture,  875 
Addison's  keloid,  191 
Adenoma  and  adeno-sarcoma,  112 

—  ■  of  breast,  835 

Air  in  veins,  388,  941 
Air-passages,  foreign  bodies  in,  552 

 —  diagnosis  of,  553 

 ■  treatment  of,  554,  555 

Albuminoid  disease,  54 
Albuminuria,  748 

Alopecia,  syphilitic,  86 
Amputation  for  burns,  169 

—  —  chronic  joint-disease,  307 

 compound  fracture,  214 

 ■  simple  fi»cture,  211 

 spreading  traumatic  gangrene,  128 

 vicious  union,  219 

—  indications  for,  909 

—  methods  of,  915 
 circular,  915 

 combined  flap  and  circular,  621 

 flap,  916 

 modified  circular,  621 

 oval,  620 

 by  racquet-incision,  621 

—  mortality  after,  910 

—  of  arm,  926 

—  —  breast,  842 
— ■  —  fore-arm,  925 
 leg,  933 

 lower  limb,  928 

 penis,  804 

 scrotum,  200 

 thigh,  937 

 upper  limb,  921-928 


3  e  2 


980 


INDEX 


AMP 

Amputation,  performance  of,  913 

—  Pirogoff 's,  932 

—  preparations  for,  912 
— ■  primary,  911 

—  principles  of,  911 

—  secondary,  911 

—  supra-condyloid,  936 

—  Syme's,  931 

—  Teale's  method  of,  919 

—  through  ankle-joint,  931 
Anaemia,  9 

—  accompanying  lymphadenoma,  107 

—  a  cause  of  inflammation,  10,  16 

—  symptoms  and  results  of,  10 

—  treatment  of,  12 
Anaesthetics,  administration  of,  857 

—  after-effects  of,  859 

—  asphyxia  during,  858 

—  cardiac  syncope  from,  859 

—  causes  of  death  from,  858 
— ■  contra-indications,  860 

—  history  of,  849 

—  local,  861 

—  uses  of,  860 

Aneurysm  by  anastomosis,  360 

—  causes  of,  364 

 ■  —  embolism,  365 

 injury,  364 

—  strain,  364 

 syphilis,  365 

—  cirsoid,  359,  360 

—  complications  of,  368 

—  contents  of  sac,  362 

—  cure  of,  spontaneous,  367,  368 

—  definition  of,  360 

—  diagnosis  of,  369 

 from  abscess,  369,  370 

 pulsating  sarcoma,  369 

 tumours,  369 

—  diffused,  367 

 symptoms  of,  368 

 diagnosis  of,  370 

—  dissecting,  356,  361 

—  fusiform,  361 

—  gangrene  after  compression  by  Es- 
march's  bandage,  375 

 in  diffused  form,  368,  369 

—  —  after  ligature,  378 
— •  hernial,  361 

—  iliac,  treated  by  Lister's  tourniquet, 
372 

—  intra-thoracic,  367 

—  —  distal  ligature  for,  379 

—  introduction  of  foreign  bodies  into 
sac,  381 

—  miliary,  362 

—  morbid  anatomy  of,  361 

—  of  aorta,  367 

—  treatment  by  Lister's  tourniquet, 

377 

—  introduction  of  wire  into  sac,  381 

—  of  lower  limb,  treated  by  Carte's  tour- 
niquet, 371 

—  popliteal,  treatment  by  flexion,  376 

—  predisposing  pathological  conditions, 
363,  364 

—  prognosis  of,  370 

—  rupture  of,  signs  of,  367,  368 

—  saccular,  361 

—  spontaneous,  361 

—  structure  of  sac,  362 


ART 

Aneurysm,  subclavian,  treatment  of.  371 
379 

—  suppuration  in,  368 

—  symptoms  of,  366 

—  terminations  of.  367 

—  traumatic,  211,  353,  360,  361 

—  treatment  of,  370 

 by  amputation,  379 

 ■  —  compression,  371 

 digital.  373 

—  •  distal,  374 

—  instrumental,  371 

 —  mode  of  cure  by,  373 

 proximal,  371 

 with   Esmarch's  bandage. 

374 

 diet,  370 

 electrolysis,  380 

 flexion.  376 

 general.  370 

 by  ice,  381 

 injection  of  coagulants,  381 

 ■  ergotin,  381 

 introduction  of  foreign  bodies, 

381 

 ligature,  376  ;  see  Ligature 

 local,  371 

 by  manipulation,  379 

—  true,  360 

—  varicose  (see  Aneurysmal  varix),  355 
Angina  Ludovici.  126 

Angioma,  101, 108,  382 
Ankle,  dislocations  of,  292 

—  fractures  about,  253 
Ankylo-blepharon,  485 
Ankylosis,  317 

—  diagnosis  between  fibrous  and  osseous. 
317 

—  treatment  of,  317-319 
Anthrax,  183 

—  varieties,  184 

—  oedema,  184 
Antiseptics,  meaning  of,  4 
Antiseptic  operations,  147 

—  substances,  5,  6 

—  surgery  in  warfare,  165 

—  treatment  of  abscess,  50,  52 

 of  compound  fracture,  215 

 wounds,  32,  36 

Antrum,  diseases  of,  521 
Anus,  artificial,  679 

—  after  strangulated  hernia,  613 

—  treatment,  680 

—  cancer  of,  739 

—  fissure  and  ulcer  of,  724 

—  imperforate.  722 
Arnold's  splint,  252 
Arrow  wounds,  167 

Arsenic  in  lymphadenoma,  108 
Arsenical  paste  in  cancer,  121 
Arteries,  atheroma  of,  356,  358 

—  changes  in,  causing  gangrene,  5T 

—  compression  of,  337,  345 

—  —  in  inflammation,  33 

—  contusions  of,  332 

—  degeneration  amyloid,  54,  357 
 calcareous,  357 

 fatty,  356 

—  division  of.  complete,  333 
 partial,  333 

I  haemorrhage  from,  333 
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Arteries,  haemorrhage  from,  arrest  of, 

natural,  335 
 ■  —  by  surgical  means,  339-348 

—  inflammation  of,  357  ;  see  Arteritis 

—  injuries  of,  332 

—  laceration  of,  336 

—  ligature  of,  53,  339,  348, 864 ;  see  Ligature 

—  obstruction  of,  10,  11 

 a  cause  of  gangrene,  57 

—  retraction  of,  333 

—  terminal,  10 

■ —  thrombosis  of,  57 

—  wounds  of,  332 

 with  fractures,  211,  215 

—  (Special) 

—  aorta,  dissecting  aneurysm  of,  361 

—  axillary  ruptured  in  attempt  to  reduce 

dislocated  shoulder,  279 

—  brachial,  wounds  of,  228 

—  carotid,  ligature  for  cirsoid  aneurysm, 

360 

—  compression  of  all  accessible,  rules  for, 

337,  338 

—  iliac,  wounds  of,  237 

—  intercostal,  wounds  of,  235 

—  internal  carotid,  wounds  of,  423 

—  middle  meningeal,  wounds  of,  423 
 treatment,  428 

—  of  hand,  acupressure  of,  341 

—  tibial  calcification  of,  357 
Arteriotomy,  872 
Arteritis,  acute,  357 

—  chronic,  357 

 causes  of,  358 

 effects  of,  359 

—  deformans,  358 

—  syphilitic,  359 
Arthritis,  295 

—  acute,  302 

—  suppurative,  302 

—  causes  of,  298 

—  chronic,  osteal,  297 
-  —  synovial,  296 

 diagnosis  from  synovitis,  315 

—  fungous,  298,  305 

—  gouty,  307 

—  infective,  298 

—  of  nervous  origin,  299 

—  rheumatic,  acute,  302,  308 

 chronic,  309 

 partial,  311 

 —  pathological  changes  in,  309 

 progressive,  310 

 treatment,  312 

—  syphilitic,  299 

—  traumatic,  298 

—  tubercular,  chronic.  297-305 

 pathology  of.  296,  297 

 position  of  joints  in,  304 

 symptoms  of,  303,  304 

 terminations  of,  304 

 treatment  of,  305-307 

—  varieties  of,  295 

Arthropathy,  accompanying  paralysis,  313 
 locomotor  ataxy,  312 

—  morbid  anatomy  and  pathology,  313 
Ascites,  diagnosis  of,  from  ovarian  cyst, 

706 

Ascitic  fluid,  characters  of,  706 
Asphyxia  during  anaesthesia,  858 
Aspirator,  use  of,  in  abscess,  52 


BLA 

I    Astragalus,  dislocations  of,  293,  294 
,     -  fracture  of,  254 
:    Atlieroma,  357 

|     -  influence  of,  on  aneurysm,  363 
Atresia  vaginas,  827 
Atrophy  of  bone,  255 


Bacilli,  9 

—  of  glanders  and  farcy,  74 
leprosy,  73 

of  septicaemia,  131 

 splenic  fever,  184 

 tuberculosis,  66 

 entry  into  body,  68 

 in  caries,  257 

 in  milk,  67 

 modes  of  spread  in  body,  67 

Bacteria,  3,  9 

—  action  of,  upon  the  body,  8 

-  attenuation  of,  8 

—  characters  of,  2 

-  classification  of,  9 

—  conditions  of  life  of,  3 

—  distribution  of,  in  nature,  6 

—  in  spreading  traumatic  gangrene,  127 

—  methods  of  checking  growth  of,  4 

-  mode  of  entry  into  body,  7 

—  mutability  of,  8 

—  -  non-pathogenic,  7 

—  pathogenic,  7,  9,  31 

—  relation  of,  to  body,  7 
Bacterium  termo,  5,  131 
Bandages,  864 

;       capelline,  869 
for  arm,  867 

 axilla,  868 

  finger,  866 

-  —  foot,  867 

-  fore-arm,  866 
j  groin,  868 

 hand,  866 

—  head  and  neck,  868 

I   knee,  867 

I  leg,  867 

—  -  materials  for,  860 

—  for  trunk,  868 

-  four-tailed,  870 
many-tailed,  870 

-  shawl-cap,  869 

—  suspensory,  ^70 

—  for  thigh,  868 

—  T-bandage,  870 
Barbadoes  leg,  198 

-  treatment  of,  200 
Bed-sores,  53,  61 

-  prevention  and  treatment  of,  61 
Belladonna  in  inflammation,  35 
Biceps,  dislocation  of  long  head  of,  194 
Bladder,  aspiration  of,  776 

—  -aspirator,  790 

—  atony  of,  780 

—  cancer  of,  784 

—  foreign  bodies  in,  778 

—  haemorrhage  from,  749 

—  inflammation  of,  acute,  780 
 —  chronic,  781 

—  injection  of,  782 

—  irritable,  779 

--  paralysis  of,  780 

—  rectal  puncture  of,  776 
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Bladde?,  rupture  of,  778 
 ,  in  fractured  pelvis,  237 

—  sarcoma  of,  784 

—  stone  in,  785 

 etiology  of,  785 

 sounding  for.  786 

 symptoms,  78G 

—  —  treatment,  788 
 varieties,  785 

—  tumours  of,  782 
 symptoms,  783 

—  —  treatment,  783 
 villous,  782 

—  wounds  of,  777 

Blood,  extravasation  of  ;  see  Extravasation 

—  state  of,  in  fever,  28 

—  state  of,  in  snake-bite,  173 
Blood-cysts,  109,  122 

Blood-letting,  general,  in  inflammation,  33 

 local,  in  inflammation,  34 

Blood-vessels,  erosion  of,  by  abscess,  48,  53 
Boils,  179,  186 

—  causes  of,  186 

—  treatment,  187 
Bone,  abscess  of,  261 

—  arrest  of  growth  of,  255 

—  atrophy  of,  254 

—  caries  of,  256,  257,  263 

—  deformities  of,  rickety,  265 

—  hypertrophy  of,  255 

—  inflammation  of,  255 

—  injuries  of,  203 

—  neorosis  of,  255,  261 

—  neuralgia  of,  255 

—  sclerosis  of,  256 

—  syphilitic  disease  of,  86,  88 
 in  infants,  92 

—  transplantation  of,  207 

—  tumours  of,  267,  269 

—  ulceration  of,  256 

Boracic  acid  as  an  antiseptic,  6,  30 

 dressings,  150 

Bougies,  oesophageal,  passage  of,  546 

—  rectal,  737 

—  urethral,  760 
Bow-knee,  471,  473 
Brain,  compression  of,  419 

 mode  of  death  from,  421 

 effects  of  local  pressure,  421 

 pathology  of,  419 

 symptoms  of,  420 

 treatment  of,  422 

—  concussion  of,  417 

—  contusion  of,  430 

—  cortex  arrangement  of  centres  in,  423 

—  localisation  of  function  in,  432,  433 

—  inflammation  of,  438 

—  injuries  of.  general,  417 

  —  local,  429 

 symptoms  of,  432 

—  laceration  of,  430 

 by  coutrecoup,  430,  431 

 results  of,  431 

 treatment  of,  437,  438 

—  motor  area,  lesions  of,  435 

 prognosis,  437 

 symptoms,  436 

 surface  relations  of,  431 

—  tumours  of,  448 

—  wounds  of,  incised,  429 
 —  punctured,  430 


CAN 

|    Brain,  wounds  of,  gunshot,  430 

j  —  treatment  of,  438 

,    Breast,  abscess  of,  acute,  833 

j  chronic,  834 

  diagnosis  of,  from  cancer  of.  84C  • 

I    —  adenoma  or  adeno-sarcoma  of,  835 

—  cancer  of  the.  118,  837,  842 

 age  for,  838,  841 

 causes  of,  838 

—  clinical  course  of,  839 

 —  diagnosis  of,  840 

,   —  duct-cancer,  837 

—  en  cui?-asse,  840 

—  cancer,  influence  of  heredity  in,  838 
 injury  in,  838 

 malignant  papillary  dermatitis,  838 

 prognosis  of,  841 

 scirrhous,  839 

 atrophic,  840 

i  signs  of,  S39 

!  soft,  840 

 treatment,  radical,  841 

 palliative,  843 

—  developmental  errors,  829 

—  hypertrophy  of,  829 

—  inflammation  of,  acute,  832 
 chronic  interstitial,  834 

—  neuralgia  of,  830 

—  removal  of,  842 
 results,  843 

I    — .  sarcoma  of,  837 
,    Bronchus,  foreign  bodies  in,  554 
!    Bubo,  82 
I    Bubon  d'emblee,  82 
Bucnemia,  198 

Bullets,  course  taken  by,  156 
■    —  detection  and  extraction  of,  158 

Bunion,  483 

Burns,  168 
I    —  constitutional  effects  of,  169 
I    —  contraction  after,  prevention  and  treat- 
ment of,  179 

—  degrees  of,  168 

—  plastic  operations  after,  171 

—  septic  infection  of,  168 

—  transplantation  of  cuticle  in,  176 

—  treatment  of,  169 

—  ulcers  of  duodenum  after,  169 

—  warty  cicatrices  from,  154 

!    Bursa?,  injuries  and  diseases  of,  191 

Bursitis,  acute,  191 
;    —  chronic,  192 


Cachexia,  with  malignant  growths,  9^ 
Calcification,  30 
Calculus,  lacteal,  830 

—  intestinal,  655 

—  prostatic,  773 

—  renal,  683 

 diagnosis,  684 

 symptoms,  684 

—  —  treatment,  684 

—  salivary,  541 

—  vesical ;  see  Bladder,  stone  in,  785 
Callosities,  189 

Callus,  206,  213 

Cancer,  acinous,  hard  and  soft,  113,  IIP 

—  atrophic,  119 

—  colloid,  113,  119 

—  destruction  of,  by  caustics,  121 
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Cancer,  encephaloid,  114,  119 

—  en  cuirasse,  119 

—  epithelial  (see  Epithelioma),  114 

—  hereditariness  of,  100 

—  mode  of  generalisation,  113 

—  scirrhous,  114,  118 

—  structure  of,  114 

—  treatment  of,  operative,  120 
 constitutional,  121 

—  of  bladder,  784 

 breast,  118,  837 

 kidney,  690 

 ■  prostate,  773 

 stomach,  675 

—  —  testis,  819 

 •  vulva,  829 

Cancrum  oris,  531 

Cannon  balls,  injuries  by,  154 
Carbolic  acid  as  an  antiseptic,  5,  39 
 dressings,  147 

—  eczema,  149 

—  poisoning,  symptoms  of,  147 

—  spray,  use  of,  149 
Carbuncle,  187 
Caries,  256,  257,  263 

—  diagnosis,  263 

—  fungosa,  257 

—  necrotica,  257 

—  scrofulous,  256,  257 

—  syphilitic,  88,  256,  257 

—  treatment,  264 
Carpus,  dislocations  of,  282 

—  fractures  of,  234 

Cartilages,  laryngeal,  fractures  of,  556 

—  loose  in  joints,  314 
Caseation,  30 
Castration,  820 
Cataract,  traumatic,  488 

—  treatment,  489 
Catheters,  759 
Catheterisation,  759 

—  in  female,  826 
Causalgia,  401 
Cautery,  actual,  875 

—  in  haemorrhage,  346 

—  Paquelin's,  876 

Cell  infiltration  in  inflammation,  24 
Cellulitis,  diffuse,  126 

—  of  axilla,  179 

—  of  neck,  126 

—  orbital,  495 

Cells,  epithelioid  (in  tubercle),  29,  65 
Chancre,  hard  (see  Syphilis),  198 

—  soft,  characters  of  sore,  81 

—  complications  of,  81 

—  phagedenic,  81 

—  —  treatment  of,  83 

—  treatment  of,  82 

—  virus  of,  80 
Charcot's  disease,  312 
Cheeks,  deformities  of,  508 
Chest,  contusions  of,  578 

—  wounds  of,  579 

Chest-wall,  chronic  abscess  of,  582 
Chigoe,  176 
Chilblains,  172 
Chimney-sweeps'  cancer,  821 
Chloroform,  853 

—  administration  of,  856 

—  as  local  anaesthetic,  861 

—  effects  of,  855 


CUR 

Chloroform,  tests  for  impurities,  854 
Chloride  of  zinc  as  an  antiseptic,  5,  52 

 —  as  caustic,  121 

  —  in  disinfection  of  wounds,  130, 150 

Cholecystectomy,  697 
Chondroma,  101,  104 
Chondro-osteitis,  syphilitic,  92 
Chondro-sarcoma,  105 
Choroid,  injuries  of,  490 
Chyluria  in  elephantiasis,  199 
Circulation,  collateral,  10 

—  disturbances  of,  9 
Circumcision,  803 
Clavicle,  dislocation  of,  274 

—  fracture  of,  222 

 complications  of,  223 

 treatment  of,  223 

Cleft  palate,  516 

—  —  operation  for,  516 

 ■  after-treatment,  519 

 •  results,  519 

Club-foot,  473 

 acquired,  causes  of,  474 

—  —  congenital,  causes  of,  475 

 treatment,  477 

Coagulation-necrosis,  23 
Cobra,  bite  of,  173,  174 
Cocaine,  862 

Coccyx,  fracture  of,  236 

Cold,  as  a  local  anaesthetic,  861 

—  as  an  antiseptic,  4 

—  effects  of,  and  treatment,  171, 17S 

—  in  treatment  of  haemorrhage,  346 
 inflammation,  34 

-  as  cause  of  inflammation,  17 

—  effect  of,  on  micro-organisms  in  tis- 
sues, 33,  34 

Colectomy,  669 ;  see  Bisection  of  intestine 
Collapse  (see  Shock),  139 
Colloid  cancer,  113,  119 
Colotomy,  668 

—  for  imperforate  anus,  723 

 intestinal  obstruction,  668 

 stricture  of  rectum,  737,  739 

—  inguinal,  739 

—  lumbar,  739 

—  —  results,  741 
Concussion  of  brain,  417 

—  of  spinal  cord,  449 
Condylomata,  86,  829 
Conjunctiva,  injuries  of,  485 

—  new  growths  of,  493 
Contraction  oi  toes,  482 

Contusion,  general  account  of,  141 ;  see 

also  Special  organs  and  regions 
Cornea,  burns  of,  from  lime,  486 

—  foreign  bodies  in,  485 

—  new  growths  of,  493 

—  wounds  of,  486 
Corns, 189 

Coronoid  process  of  ulna,  fracture  of,  231 
Corrosive  sublimate  as  an  antiseptic,  6,  39 

—  —  dressings,  149 

Costal  cartilages,  fractures  of,  236 
Counter-irritation,  35,  875 
Cranio-tabes,  93 
Croup  of  granulations,  128 
Crutch-palsy,  397 

Cuneiform  bone,  dislocation  of,  282 
Cupping,  dry  and  wet,  35,  873 
Curvature  of  spine  ;  see  Spine 
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Cystitis,  acute  and  chronic,  780,  781 
Cystocele,  827 

Cysto-sarcoma  of  breast,  835 

 testis,  819 

Cysts,  general,  121 

—  blood-cysts,  574 

—  bursal,  192 

—  of  breast,  843 

—  of  broad  ligament,  701 
 conjunctiva,  493 

—  dentigerous,  521 

—  dermoid,  122 

—  of  face,  511 
 neck,  573-575 

—  hydatid,  176 

—  ovarian,  121,  699 

—  parasitic,  176,  177 

—  paratendinous,  1 93 

—  parovarian,  701 

—  sebaceous,  190 

—  serous,  573 

—  of  spleen,  698 

 testis,  819 

 thyroid,  569 


Daboia,  bite  of,  173,  174 
Dactylitis,  strumous,  93 

—  syphilitic,  93 
Deafness  from  violence,  504 
Decomposition  of  discharges,  effects  of,  122 
Deformities  of  cheeks,  508 

 eyelids,  506 

 hands,  467 

 lower  limb,  471 

 ■  rickety,  473 

 lips,  508 

 nose,  506 

—  —  spine,  457 
Delirium,  febrile,  28 

—  traumatic,  140 

—  tremens,  140 

Dermatitis,  malignant  papillary,  838 
Dermoid-cysts,  122 
Desmobacteria,  9 
Diabetes  from  head-injury,  437 
Diet  in  inflammation,  36 

—  after  operations,  848 
Diphtheria,  surgical  treatment  of,  543 
Disease,  acquired,  1 

—  causes  of,  2 

—  here  iitary,  1 

—  infective,  8 

Disinfection  of  septic  abscesses,  52 

 attendants,  124 

 patients,  124 

 septic  wounds,  150 

Dislocations  (General,  270) 

—  causes  of,  271 

—  complete,  270 

—  complicating  fracture,  273 

—  compound,  273 

—  congenital,  271 

—  diagnosis  of,  272 

—  morbid  anatomy  of,  271 

—  pathological,  271,  297,  304,  310 

—  reduction  of,  272 

—  signs  of,  271 

—  traumatic,  270 

—  treatment  of,  272 

—  (Special),  273 


DYS 

Dislocations  of  ankle,  292,  293 

 astragalus,  293,  294 

 carpal  bones,  282 

 clavicle,  274 

 elbow,  280 

 ulna  and  radius  in  opposite  direc- 
tions, 280 

 fibula,  head  of,  292 

 fingers,  282 

 foot,  294 

 hip,  283 

 anterior  oblique,  284,  290 

 backwards,  284,  286 

 congenital,  290 

 downwards,  284,  289 

 down  and  in,  284,  289 

 down  and  out,  284,  289 

 everted  dorsal,  284,  290 

 irregular,  290 

 mechanism,  283 

 on  to  dorsum  ilii,  284,  285 

 pubic  bone,  284,  289 

 reduction,  methods  of,  285 

 complicated  with  fracture,  290 

  —  sciatic,  284,  286 

 subspinous,  284,  290 

 supraspinous,  284,  290 

 thyroid,  284,  289 

 upwards  and  forwards,  284,  289 

—  —  jaw,  273 

 knee,  290 

 metatarsus,  294 

 ■  patella,  291 

 radius,  280,  281 

 ribs,  282 

 sacro-iliac  joint,  283 

 semilunar  cartilages,  291 

 shoulder  joint,  274 

 congenital,  280 

 ■ —  diagnosis  of,  275 

 —  partial,  277 

 reduction  of,  277,  278 

 dangers  attendant  on,  279 

 in  old-standing  cases,  279 

 ■  —  subclavicular,  276 

 —  subcoracoid,  276 

 ■  —  subglenoid,  275 

 diagnosis  of,  276 

—  ■  subspinous,  277 

 upwards,  277 

—  —  spine,  454 

—  —  sternum,  282 

 symphysis  pubis,  236,  283 

—  —  tarsal  bones,  294 

 teeth,  524 

 tibia,  290,  293 

 thumb,  282 

 ulna,  280 

 wrist,  281 

Dissecting  porter's  wart,  179 
Dissecting-room  pustule,  179 
Dissection-wounds,  178 
Drainage-tubes,  use  of,  50,  52,  146,  148 
Drainage  of  wounds,  146 
Drowning,  treatment  of,  566 
Dry  dressings,  4 
Duodenostomy,  678 
Dupuytren's  contraction,  467 

—  splint,  254 

Dura  mater,  wound  of,  416 

Dysphagia  from  dislocation  of  clavicle,  274 
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Dysphagia  from  oesophageal  disease  or 
compression,  550 


Eaeache,  504 

Ear,  examination  of,  497 

—  external,  affections  of,  498 

■ —  —  accumulation  of  wax  in,  498 
 eczema  of,  499 

—  —  foreign  bodies  in,  498 

 inflammation  of,  499 

 neuralgia  of,  504 

 new  growths  of,  499 

—  internal,  affections  of,  504 

—  middle,  inflammation  of,  501 

 polypus  of,  503 

Ecchondroses,  106 
Echinococci,  176 

Ectopia  vesicae,  805 
Ectropion,  506 

Elbow,  dislocations  of,  280,  281 
Electricity,  uses  of,  876 
Electrolysis  in  aneurysm,  380 
Elephantiasis  Arabum,  198 

—  G-raecorum  ;  see  Leprosy,  170 
Embolism,  391 

—  a  cause  of  aneurysm,  365 

—  a  mode  of  cure  in  aneurysm,  368 

—  effects  of,  391,  392 

—  gangrene  from,  58 

—  in  pyaemia,  134,  135 

—  symptoms  of,  in  large  artery,  365 
Embryonic  type,  tumours  of,  109 
Emphysema  from  fractured  ribs,  235 
Emprosthotonos,  407 

Empyema  584 ;  see  Pyothorax 
Encephalocele.  446 
Encephaloid,  114,  119 
Enchondroma,  104 

—  of  testicle,  891 
Endarteritis,  357 

Endarteritis  obliterans,  cause   of  gan- 
grene, 58 
Enterotomy,  668 
Entropion,  506 
Epididymitis,  acute,  815 

—  syphilitic,  818 

—  tubercular,  818 

Epilepsy  as  result  of  head  injury,  412 

—  traumatic,  444 
Epiphysis,  separation  of,  204 
Epiphysitis,  syphilitic,  92 
Epispadias,  805 

—  Wood's  operation  for,  805 
Epistaxis,  512 
Epithelioma,  113,  114 

—  columnar,  117 

—  squamous,  114 

—  of  conjunctiva,  493 
 gum,  533 

 intestine,  654 

 jaw,  521 

 larynx,  558 

 lip,  511 

 oesophagus,  549 

 penis,  804 

—  —  rectum,  738 

 scalp,  447 

 scrotum,  821 

 skin,  191 

 tongue,  536  ;  see  Tongue 


EYE 

Epithelioma  of  uterus  (cervix),  720 

 vulva,  829 

Epithelium,  regeneration  of,  38 
Epulis,  533 

Ergot-poisoning,  gangrene  from,  56 
Erysipelas,  123 

—  cause  of  (M.  erysipelatis),  123,  124,  126 

—  cellulo-cutaneous,  126 

—  cutaneous,  124 

—  infectious  nature  of,  123,  126 

—  phlegmonous,  126 
Esmarch's  bandage,  845 
Ether,  administration  of,  852 

—  as  an  anaesthetic,  851 

—  effects  of,  853 

—  spray,  861 
Eucalyptus  gauze,  149 
Exarticulations  ;  see  Amputations,  909 
Exarticulation,  Chopart's,  931 

—  of  elbow,  925 

—  Hey's,  930 

—  at  hip,  937 
 knee-joint,  935 

—  Lisfranc's,  930 

—  of  fifth  metacarpal,  923 

—  —  first  metacarpal,  922 

—  at  metacarpophalangeal  joint,  622 

—  —  fifth  metatarsal,  930 
 first  metatarsal,  928 

 metatarso-phalangeal  joint,  928 

—  of  phalanges,  621,  628 

—  at  shoulder,  926 

—  of  toes,  928 

—  —  tarso-motatarsal,  930 
 transverse  tarsal,  931 

—  at  wrist,  924 
Excision  of  astragalus,  954 
 clavicle,  941 

 jaw,  upper,  522 

 lower,  523 

 os  calcis,  955 

— ■  —  scapula,  941 

 tarsal  bones,  954,  955 

 joints  ;  general  remarks,  942,  943 

 ankle,  953 

 hip,  948 

 knee,  949 

 indications  for,  942 

 shoulder,  944 

 wrist,  946 

 eyeball,  492 

 tonsils,  542 

—  —  tumours,  1  ''O 

 varicose  veins,  397 

Exostosis,  106 

—  of  ear,  499 

 femur,  268 

 orbit,  496 

—  ■ —  skull-bones,  447 

 sub-ungual,  471 

Extirpation  of  larynx,  565 

 cervical  glands,  576 

Extravasation  of  blood,  141 

—  —  —  terminations  of,  142 
Eyeball,  excision  of,  492 
Eyelids,  burns  of,  484 

—  deformities  of,  506 

—  ecchymosis  of,  484 

—  Meibomian  cysts  of,  511 

—  wounds  of.  484 
Eyes,  artificial,  493 
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Face,  cysts  of,  511 

—  development  of,  508 

—  eczema  of.  510 

—  impetigo  of,  510 

—  inflammations  of,  511 

—  injuries  of,  505 

—  new  growths  of,  511 

—  rodent  ulcer  of,  511 

—  syphilis  of,  511 
Faecal  impaction,  656,  661 

—  treatment,  674 
Farcy,  73 

Fat-embolism,  210,  212 
Fatty  tumour,  103 
Fauces,  gangrene  of,  543 

—  syphilitic  ulceration  of,  543 
Femur,  anatomy  of  neck  of,  238 

—  contusion  of,  241 

—  dislocations  of,  283-290 

—  fractures  of,  238 
Fever,  26-28 

—  prognosis  of,  28 

—  stages  of,  27 

—  terminations  of,  28 
Fibroblasts,  29,  30 
Fibrocellular  tumour,  102 
Fibroma,  or  fibrous  tumour,  101 

—  molluscum,  103 

—  of  bladder,  782 
Fibro-myoma,  108 

—  of  uterus,  715 
Fibro-plastic  tumour,  110 
Fibula,  dislocation  of,  292 

—  fractures  of,  251,  253 
Filariaa  in  elephantiasis,  199 
Fingers,  chancre  on,  84 

—  contraction  of,  467 

—  dislocations  of,  282 

—  webbed,  467 
Fistula,  43,  48 

—  in  ano,  725 

—  biliary, 

—  fascal,  593,  613,  679 

—  penile,  806 

—  urinary,  768 

—  recto-vaginal,  825 

—  salivary,  505,  508 

—  vesico-vaginal,  824 
Flat-foot,  482 
Fomentations,  34 

Foot,  dislocations  of,  294 

—  fractures  of,  254 
Forci-pressure  forceps,  343 
Foreign  bodies  in  bladder,  777,  778 
—  ear,  498 

—  eye,  485,  490 

—  nose,  512 

—  intestine,  655 

 oesophagus,  544 

  pharynx, 544 

 —  rectum,  723 

—  stomach,  675 

 ■  —  urethra,  753 

 ■  vagina,  824 

Fracture-bed,  238 

Fractures,  general  remarks,  203 

—  causes  of,  203 

— ■  complications  of,  210 

 wounds  of  main  arteries,  211,  215 

—  —  —  bruising,  swelling,  and  bullae,  211 
 dislocation,  273 


FBA 

Fractures,  complications   of,  extension 
into  joints,  211 

 fat  embolism,  210,  212 

—  gangrene,  212 

 injury  of  nerves,  212 

 •  —  pulmonary  embolism,  212 

 ■  shock,  210 

 thrombosis,  212 

 traumatic  aneurysm,  211 

 ■  delirium,  212 

 —  fever,  210 

—  diagnosis  of,  213 

—  examination  for,  205 

—  false  joint  after,  217 

—  general  effects  of,  210 

—  paralysis  after,  217 

—  reduction  of,  207 

—  shortening  after,  217 

—  signs  of,  205 

—  treatment  of,  207-210 

—  by  splints,  movable  and  immovable. 

208 

—  ununited,  and  their  treatment,  218,  219 

—  union  of,  206,  207 

 angular,  213 

 duration  of,  213 

 delayed,  217 

 fibrous,  213,  217 

 non-union,  213,  217 

—  varieties  of 

 ■  complicated  ;  see  Complications 

 compound,  204,  213 

—  amputation  in,  primary,  214 

 secondary,  217 

 conservation  in,  215 

 dangers  of  (special),  214 

 treatment  of,  214 

 at  epiphyses,  204 

 shortening  after,  213 

 green-stick  or  willow,  204 

 gunshot,  161 

 treatment,  164 

 impacted,  204 

 simple,  210 

 complications  of,  211 

 faulty  union  of,  213 

 unfavourable  results,  213 

 treatment,  207 

—  (Special),  219 

—  of  astragalus,  254 

 carpus,  234 

 clavicle,  222 

 coccyx,  236 

-  —  Colles'  fracture,  232,  233 
 coronoid  process  of  ulna,  231 

—  —  costal  cartilages,  236 

 femur,  238 

 neck  of,  239 

 diagnosis,  241 

—  between  extra-  and  intra- 
capsular fracture,  242 

 mechanism  of  impaction,  238 

 mode  of  union,  242 

 signs,  240,  241 

 treatment,  244 

 trochanter,  243 

 shaft  of,  243 

 treatment,  244-246 

 condyles,  243 

—  —  fibula,  251 
 foot,  254 
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Fractures  of  humerus,  226 

 ■  extracapsular  (surgical  neck), 

227 

 with  dislocation,  227 

 intracapsular  (anatomical  neck), 

226 

 ■  —  separation  of  upper  epiphysis,  226 

 great  tuberosity,  227 

 shaft  of,  228 

—  —  —  lower  end  of,  229 

 separation  of  lower  epiphysis,  229 

 hyoid  bone,  556 

 jaw,  upper,  220 

 lower,  220 

 laryngeal  cartilages,  556 

 malar  bone,  220 

 metacarpus,  234 

 nasal  bones,  219 

 olecranon,  230 

—  —  orbit,  483 

 os  calcis,  254 

 patella,  247,  250 

  union  in,  247 

—  treatment,  248-250 

 pelvis,  236 

 phalanges,  234 

—  —  Pott's,  253 

 radius,  231,  233 

 ribs,  234-236 

 sacrum,  236,  238 

 scapula,  224 

 ■  neck  and  processes,  225 

 skull,  412  ;  see  Skull 

—  —  spine,  452  ;  see  Spine 

—  —  sternum,  236 
 teeth,  524 

 thigh  ;  see  Femur 

 tibia,  251 

—  —  ulna,  230,  231 
Fragilitas  ossium,  255 
Frontal  sinus,  distension  of,  496 
Frost-bite,  171 
Furunculosis,  186 


GALAKTOCELE,  122,  831 

Galaktorrhoea,  830 
G-all-bladder,  abscess  of,  697 

—  —  distension  of,  697 

 rupture  of,  599 

 wound  of,  603 

Gall-stones,  696 

 impaction  of,  in  ducts,  697 

 in  bowel,  654 

Ganglion,  simple  and  compound,  193,  194 
Gangrene,  55 

—  amputation  in,  61 

—  antiseptic  measures  in,  60 

—  arrest  of,  58 

—  from  pressure  in  course  of  aneurysm, 
368,  369 

—  after  ligature  for  aneurysm,  378 

—  from  arrest  of   arterial  supply,  10, 
57 

—  after  wounds  of  arteries,  160,  353 

—  causes  of,  56 

 constitirtional,  55,  59 

—  diagnosis  of,  59 

—  demarcation,  line  of,  59 

—  dry,  55 

—  from  embolism,  58 
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Gangrene  from  endarteritis,  58 
 ergot,  56 

—  hospital,  59,  128 

—  incisions  in,  60 

—  from  inflammation,  30,  57 

—  —  injury,  56 

—  local,  55 

—  moist,  55 

—  mummification  in,  55 

—  from  pressure,  61 

—  prognosis,  59 

—  removal  of  dead  parts,  60 

—  senile,  57 

—  separation  of  slough,  59 

—  haemorrhage  during,  61 

—  spreading  traumatic,  127 
from  strangulation,  58 

-  symmetrical,  58 
signs  of,  55 

—  from  arterial  thrombosis,  57 

—  treatment  of,  59-61 

—  from  venous  obstruction,  58 
Gastroenterostomy,  678 
Gastro-intestinal  tract,  ruptures  of,  600 
 ■  —  wounds  of,  603 

—  diagnosis  of,  604 

—  ■  —  sutures  for,  605 

Gastrostomy,  551 

Genital  organs,  female,  malformations  of, 
827 

 new  growths  of,  828 

—  —  male,  malformations  of,  803,  805,  806 

—  —  new  growths  of,  804 
Genu  valgum,  471 

—  varum,  471, 

 treatment,  472,  473 

Giant-cells,  29,  30,  65 
Glanders,  73 

Glands,  cervical,  extirpation  of,  576 
Gleet,  76 

—  treatment  of,  79 
Glioma,  110 

—  of  retina,  494 
Glossitis,  534 
Glossy  skin,  14,  401 
Glottis,  oedema  of,  556 

—  scalds  of,  555 
Goitre,  569 

—  aerien,  575 

—  exophthalmic,  572 

—  malignant,  570 

—  symptoms  of,  570 

—  treatment  of,  571 
Gono-cocci,  75 
Gonorrhoea  in  male,  75 

—  complications  of,  76 

 Balano-posthitis,  77 

 Bubo,  77 

 chordee  in,  76 

 conjunctivitis,  77 

 treatment  of,  79 

 cystitis,  77 

 epididymitis,  77 

 haemorrhage  from  urethra  in,  77 

 lymphadenitis  and  lymphangitis. 

77 

 orchitis,  77 

  ovaritis,  80 

 prostatitis,  77 

 pyelitis,  77 

 ■■  —  retention  of  urine  in,  76 
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Gonorrhoea,  urethral  abscess  in,  77 

—  symptoms  in  male,  76 

 female,  80 

Gonorrhceal  rheumatism,  77 

 treatment  of,  79 

Gout,  307 

Granulation-tissue,  29,  38,  153 

Grey  granulation,  64 

Guinea-worm,  175 

Gullet ;  see  (Esophagus 

Gum-boil,  526 

Gums,  diseases  of,  532,  533 

Gummata,   general   pathology,  87  ;  see 

Special  organs 
Gunshot  wounds,  154 

 of  abdomen,  602 

 amputation  in,  163 

 antiseptic  treatment  of,  165 

 results  of,  166 

 characters  of  apertures,  157 

 characters  of,  159 

 course  of  balls,  156 

 detection   of   foreign  bodies  and 

balls,  158 

—  —  extraction  of  foreign  bodies,  159 
 gangrene  following,  160 

 haemorrhage  from,  155,  159 

—  —  treatment  of,  160 

 of  head,  415,  430 

 limbs,  161 

—  —  lodgment  of  balls,  157 

 foreign  bodies,  156 

 of  joints,  161 

 excision  in,  164 

 symptoms  of,  159 

 of  thorax,  579 

 treatment,  162-165 

 varieties,  161 


Hallux  valgus,  483 
Hammer-toe,  483 
Hands,  deformities  of,  467 
Harelip,  508 

—  treatment,  509,  510 
Haematocele,  vaginal,  813 

—  of  cord,  diffuse,  813 

 encysted,  813 

Haamatoma,  arterial,  333,  352,  360,  368 
 diagnosis  of,  353 

— -  —  treatment  of,  354,  377 

—  labial,  823 
Haematuria,  749 
Haemophilia,  385,  386 
Haemorrhage,  arterial,  333 

—  arrest  of,  natural,  permanent,  334 

  —  conditions  preventing,  336 

  —  temporary,  334 

—  cerebral,  425 

—  constitutional  effects  of,  347 

—  after  extraction  of  teeth,  529 

—  from  gunshot  wounds,  159 

—  as  result  of  gangrene,  61 

—  intermediary,  347 

—  intracranial,  423 

—  —  diagnosis  of,  426 

—  —  trephining  for,  428,  429 

—  primary,  347 

 treatment  of,  348 

—  recurrent,  335 


HER 

Hemorrhage,  secondary,  349 

  after  cautery,  346 

 contusion  of  arteries,  332 

  division  or  ligature,  335,  3 10 

 from  gunshot  wounds,  160 

 causes,  350 

 signs  of,  349 

 time  of  onset,  349 

 treatment  of,  350 

—  from  snake-bite,  174 

—  subarachnoid,  424 

—  subcranial,  423 

—  subdural,  424 

—  treatment  of,  deliberate,  338 

 by  acupressure,  343 

 cautery,  346 

  cold,  346 

 ■ —  elevation,  347 

—  forcipressure,  343 

 general  means,  347 

 hot  water,  346 

 immediate.  336 

 ligature  339  ;  see  Ligature 

 plugging,  345 

  pressure,  336 

 styptics,  346 

 torsion,  342 

 tourniquet,  337 

—  venous,  signs  of,  387 
Haemorrhoids  {see  Piles),  727 
Hasmothorax,  579 

—  treatment  of,  581 
Hanging,  treatment  of,  566 
Head,  diseases  of,  446 

—  injuries  of,  410 
 after-effects  of,  444 

—  malformation  of,  446 
Healing  by  granulation,  153 

—  of  two  granulating  surfaces,  154 

—  primary,  152 

—  beneath  a  scab,  153 
Heart,  injuries  of,  235,  582 
Hectic  fever,  53 

—  following  burns,  169 
Hernia,  607 

—  causes  of,  607 

—  contents  of,  608 

—  cure  of  radical,  611,  627 
 indications  for,  627 

—  incarcerated,  611 

—  inflamed,  612 

—  irreducible,  611 

—  reducible,  608 

—  reduction  of,  peritonitis  after,  626 

—  reduction  en  masse,  626 

—  sac  of,  608 

—  trusses  for,  609,  633 

—  strangulated,  612 

 aspiration  in,  618 

 ■  diagnosis  of,  615 

 dilatation  of  stricture  in,  618 

 gangrene  in,  615 

 local  signs  and  symptoms  of,  614 

 pathology  of,  612 

 results  of,  613 

 seat  of  stricture  in,  612 

 taxis  in  616,  633,  641 

—  ■ —  treatment  of,  616 

 operation  for,  619  ;  see  Herniotomy 

 reduction  of,  617 

 treatment  after,  618 
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Hernia,  strangulated,  persistence  of  sym- 
ptoms after  reduction,  625 

—  bronchialis,  575 

—  cerebri,  416 

—  diaphragmatic,  646 

—  femoral,  640 

—  —  coverings,  640 

—  —  diagnosis,  641 

 operation  for,  642 

 radical  cure  of,  643 

  seat  of  stricture,  642 

 treatment,  641 

— ■  inguinal 

 complicated  by  retained  testis,  639 

 congenital,  630 

 in  female,  631 

—  —  diagnosis,  631 

 direct,  629 

 coverings,  630 

 encysted  inguinal,  631 

 oblique,  620 

 coverings,  629 

 diagnosis  of,  631 

 operation  for  (see  Herniotomy),  33 

 radical  cure  of,  633 

 choice  of  operations,  639 

—  open  method,  638 

 —  Spanton's  operation,  638 

 Wood's  operation,  634 

—  results,  637 

— ■  — ■  seat  of  stricture  in,  633 

 treatment  of,  632 

 ■  ischiatic,  646 

 lumbar,  646 

 of  lung,  575,  580 

—  obturator,  645 

—  perineal,  645 

—  pudendal,  646 

—  rectal,  645 

—  testis,  817,  819 

—  umbilical,  643 

 radical  cure  of,  644 

 strangulated,  644 

—  —  treatment,  643 

—  vaginal,  645 

—  ventral,  644 
Herniotomy,  619 

—  artificial  anus  after,  623 

—  dressing  after,  619 

—  difficulties  in,  622 

—  femoral,  642 
  external,  642 

 haemorrhage  in,  642  # 

 internal,  642 

—  inguinal,  633 

 external,  620 

 internal,  621 

 ■  haemorrhage  during,  625 

  —  internal  after,  625 

—  management  of  adhesions,  625 

 gangrenous  bowel,  622 

 intestine,  622 

 omentum,  624 

—  resection  of  intestine  in,  623 

—  time  for  operation,  619 

—  umbilical,  644 

—  wound  of  intestine  in,  625 
Hilton's  method  of  opening  abscess,  50 
Hip-joint,  ankylosis  of,  318 

—  arthritis  of,  acute,  319 
 chronic,  320 


INF 

Hip-joint  amputation,  indications  for,  329 

 deformity  in,  correction  of,  327 

 diagnosis  of  differential,  324 

 from  perinephritis,  688 

 dislocation  in,  322 

 excision  of,  indications  for,  328 

 prognosis  of,  321 

  symptoms  of,  320-322 

 suppuration  in,  323 

 Thomas's  splint  for,  326 

 treatment  of,  325 

—  dislocations  of,  283-290 

—  rheumatoid  arthritis  of,  312 
Hodgkin's  disease,  107,  203 
Horns,  189 

Housemaid's  knee,  1 92 
Humerus,  dislocations  of,  274-280 

—  fractures  of,  226 
Hydatids,  176,  177 

—  of  liver,  696 

 kidney,  690 

Hydrocele,  121,  809 

—  colli,  573 

—  congenital  vaginal,  811 

—  of  cord  diffused,  812 
—  encysted,  812 

—  —  epididymis,  encysted,  812 

—  inguinal,  811 

—  of  testis,  812 

—  vaginal,  809 

 causes  of,  810 

 diagnosis  of,  631,  810 

 treatment,  810 

Hydrophobia,  180 

— ■  diagnosis  from  tetanus,  408 
Hydrocephalus,  447 
Hydronephrosis,  688 

—  treatment,  690 
Hydrops  articuli,  295,  300,  301 
Hymen  r'mperforate,  827 
Hyoid  bone,  fracture  of,  556 
Hyperemia,  active,  12 

—  collateral,  13 

—  compensatory,  13 

—  passive  or  mechanical,  14 
Hyperpyrexia,  26 
Hyphsema,  488 
Hypochondriasis,  sexual,  823 
Hypospadias,  806 

—  Wood's  operation  for,  806 
Hysterectomy,  bdominal,  719 

—  vaginal,  720 


Ice-bag,  use  of,  4 
Impotence,  causes  of,  821 
Incised  wounds,  143 
Incisions,  how  to  make,  846 
Infarction,  11 

Infection,  bacterial  in  compound  injuries, 
18 

Infective  diseases,  178 

—  granulomata,  66,  72,  74 

—  wound-diseases,  123 
Inflammation,  definition  of,  16 

—  causes  of,  16-18 

—  cells  in,  sources  of,  21 

—  clinical  signs,  analysis  of,  22-28 

—  effects  of,  general,  22 
—  local,  22 
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Inflammation,  fever  in,  25-28 

—  infective,  31 

—  intravascular  pressure  in,  22 

—  non-infective,  31 

—  process  of,  microscopically  observed, 
18-22 

—  summary  of  process,  22 

—  terminations  of,  28 

—  treatment  of,  principles  of,  32-37 
—  general,  36 

 local,  32 

 ■  preventive,  32 

—  varieties  of,  31,  32 

—  See  special  organs  for  inflammation  of 
parts 

Injury,  subcutaneous,  141  ;  see  Contusions 
Insanity,  relation  of,  to  concussion,  418 
Insects,  stings  of,  175 
Insensibility  from  injury,  diagnosis,  426, 
427 

Intestine,  compression  of,  by  tumours,  653 

—  foreign  bodies  in,  655 

—  new  growths  of,  655 

—  pseudo-strangulation  of,  6'57 

—  puncture  of,  668 

—  resection  of,  606 

—  strangulation  of,  by  bands,  647 

 by  adhesions,  652 

 symptoms,  659 

 treatment,  672 

—  stricture  of,  654 

—  symptoms,  661 

—  treatment,  674 

—  wounds  of,  603 
Intestinal  obstruction,  646 

 acute,  658 

 symptoms  of,  658 

 treatment,  672 

 aperients  in,  665 

  causes,  647 

 chronic,  658 

 symptoms  of,  658 

 treatment  of,  674 

 diagnosis  of  cause,  65G,  657 

 of  seat,  662 

 enemata  in,  666 

—  —  investigation  of  cases  of,  663,  664 
 opium  in,  666 

—  —  treatment,  general,  665 

 operative,  668 

 radical,  669 

Intussusception,  650 

—  acute,  659 

 treatment,  673 

—  chronic,  662 
 treatment,  674 

—  etiology  and  pathology,  651 
Iodoform,  39,  149,  150 

—  poisoning,  149 

Iodoform  in  treatment  of  abscess,  50,  52 

—  in  chancre,  82 
Iris,  injuries  of,  487 
Iritis,  syphilitic,  88 

—  traumatic,  488 

Irritation,  sympathetic,  of  eye,  490 

Issues,  876 

Ivory  exostosis,  106 


Jaws,  closure  of,  519 
—  fractures  of,  220 


LAP 

Jaws,  necrosis  of,  520 

—  lower,  dislocation  of,  273 

 tumours  of,  523 

 operations  on,  523,  524 

—  upper,  excision  of,  522 
— ■  —  tumours  of,  521 
Jejunostomy,  678 
Joints,  ankylosis  of,  317 

—  contraction  of,  316 

—  contusions  of,  269 

—  dislocation  of,  270 

—  excision  of,  for  chronic  disease,  306 

—  gunshot  wounds  of,  161 

—  haemorrhage  into,  in  haemophilia,  3SS 

—  inflammation  of  {see  Arthritis),  295 

—  injuries  of,  269 

—  loose  bodies  in,  314 

—  rheumatism  (chronic)  of,  309 

—  suppuration  in,  295 
 —  catarrhal,  302 

—  sprains  of,  269 

—  syphilitic  affections  of,  86 

—  trophic  changes  in,  401 

—  wounds  of,  270 


Keloid,  false,  154,  191 
Kidney,  abscess  in,  685 
 around  (perinephric),  687 

—  removal  of  (see  Nephrectomy),  693 

—  floating,  682 

—  hemorrhage  from,  749 

—  hydatid  of,  690 

—  incision  of  (see  Nephrotomy),  692 

—  malformations  of,  681 

—  malignant  disease  of,  690 

—  misplaced,  682 

—  movable,  682 

— ■  paracentesis  of,  691 

—  rupture  of,  599 

—  stone  in,  683 

—  surgical,  751 

—  suture  of  (Xephrorraphy),  694 

—  tubercular,  686 

-  wound  of,  603 
Knee-joint,  ankylosis  of,  318 
 arthritis,  acute,  302 

 chronic  (white  swelling),  329 

 ■  amputation  for,  332 

 differential  diagnosis  of,  329 

 ■  —  indications  for  excision,  331 

  Thomas's  splint  for,  330 

—  —  treatment  of,  330 

—  of  suppuration  in,  331 

 dislocations  of,  290 

 hydrops  of,  300 

-  —  suppuration  in,  acute,  302 
 chrouic,  331 

 ■  wounds  of,  165,  270 

Knock-knee,  471 

Koch,  investigation  of  tubercle,  66,  67 
Kocher's  method  of  reducing  dislocation 

of  humerus,  278 
Kyphosis,  458 


Labia,  adhesion  of,  827 

—  hypertrophy  of,  828 

—  varix  of,  828 
Laparotomy,  671 

—  for  intestinal  obstruction,  670 
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Laparotomy  for  suppurative  peritonitis, 
597 

Laryngectomy,  565 
Laryngotomy  (see  Tracheotomy),  559 
Laryngoscope,  uses  of,  552 
Laryngitis,  acute,  556 

—  chronic,  557 

—  tubercular,  557 
Larynx,  epithelioma  of,  558 

—  foreign  bodies  in,  553 

—  operations  on,  559 

—  papilloma  of,  557 

—  wounds  of,  567 

Leeches  in  inflammation,  34,  35 
Leg,  fractures  of,  251 
Leiter's  tubes,  34 
Lens,  injuries  of,  488 
Lepra  mutilans,  71,  72 
Leprosy,  70-73 

Leucocytes  as  carriers  of  infection,  67 
Leucocythaamia,  107 
Leukoplakia,  530 
Lupus,  syphilitic,  87 

—  vulgaris,  187,  188 
Ligatures,  application  of,  339 

—  aseptic  and  septic,  340 

—  effects  of,  on  artery,  339 

—  materials  for,  341 

Ligature  of  arteries  in  their  continuity,  877 
 ■  general  points  in,  877-879 

—  —  aorta,  897,  901 

 axillary,  889 

 brachial,  892 

 carotid,  common,  at  root,  881 

 above  or  below  omo-hyoid,  882 

 external,  882 

 —  internal,  884 

 dorsal  artery  of  foot,  909 

 facial,  885 

 femoral,  common,  901 

 superficial,  in  Scarpa's  space,  903 

 in  Hunter's  canal,  903 

 ■  iliac,  common,  898,  901 

 —  external,  Cooper's,  899 

 Abernethy's,  900 

 internal,  901 

 innominate,  879 

 lingual,  884 

 mammary  internal,  889 

 radial,  894 

—  —  palmar  arch,  superficial,  897 
 peroneal,  906 

—  —  popliteal,  904 

;  subclavian,  885 

 temporal,  885 

 thyroid,  inferior.  889 

 tibial,  anterior,  907 

 posterior,  905 

 ulnar,  896 

 vertebral,  889 

—  of  arteries  for  aneurysm,  376 

 after  treatment,  377 

 Antyllus'  operation,  379 

 —  Brasdor's  operation,  379 

 complications  after,  378 

•  distal,  379 

 gangrene  after,  378 

 —  treatment  of,  379 

 Hunter's  operation,  376 

 mode  of  cure,  378 

 proximal,  376 


MAK 

Ligature  of  arteries,  recurrent  pulsation 
after,  378 

 suppuration  of  sac  after,  378 

—  ■  ■  through  the  sac,  379 

 versus  compression,  376 

 for  Barbadoes  leg,  200 

—  for  haematoma,  354,  377 

 for  haemorrhage,  348,  377 

—  of  naevi,  384 
Lipoma,  103 

—  arborescens,  194 
Lipo-sarcoma,  104,  111 
Lips,  chancre  of,  571 

—  epithelioma  of,  571 

—  e version  of,  508 
 operation  for,  170 

—  malformations  of,  508 
Lister's  buttons,  1 45 
Litholapaxy  ;  see  Lithotrity,  788 

—  in  female,  803 
Litholysis,  788 
Lithotomy,  lateral,  793-796 

—  after  treatment,  799 

—  complications,  799 

—  contra- indications,  793 

—  difficulties  in,  797,  798 

—  median,  in  children,  800 

—  supra-pubic,  801 
 in  female,  803 

—  vaginal,  803 
Lithotrites,  789 
Lithotrity,  788-791 

—  after-treatment  of,  791 

—  complications,  792 

—  contra-indications,  792 

—  in  children,  792 
Liver,  abscess  of,  695 

—  hydatids  of,  696 

—  rupture  of,  599 

—  wounds  of,  603 

Long  splint,  Liston's,  244 
Lordosis,  458 
Lung,  hernia  of,  580 

—  hypostatic  congestion  of,  15 

—  injuries  of,  579 

—  wound  of,  580 

—  —  from  broken  ribs,  235 
 complications  of,  581 

 suppuration  of,  prevention  of,  582 

 treatment  of,  581 

Lymphadenitis,  179,  201 

—  tubercular,  202 
Lymphadenoma,  101,  106,  203 
Lymphangioma  cysticum,  373 
Lymphangitis,  179,  198 

Lymphatic  glands,  inflammation  of,  198, 
201 

  acute,  201 

 chronic,  201 

 syphilitic  enlargement  of,  201 

 tubercular  enlargement  of,  201 

 tumours  of,  106,  203 

—  vessels,  injuries  of,  197 

—  —  obstruction  of,  in  elephantiasis,  199 


MacEwen's  operation  for  genu  valgum, 
472 

MacEwen,  transplantation  of  bone,  207 
Maclntyre's  splint,  252 
Makroglossia,  534 
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Makrostoma,  508 

Malar  bone,  fracture  of,  220 

Malformations  of  abdomen,  805 

 cheeks,  508 

 feet,  475 

 hands,  467 

—  —  head,  446 
 legs,  471 

—  —  lips,  508 

 spine,  455 

Malgaigne's  hooks,  249 

Malignant  growths,  99  ;  see  Cancer  and 
Sarcoma 

 a  cause  of  hectic,  53 

— ■  —  ulceration  of,  38 
 treatment  of,  120 

—  pustule,  183 
Malum  coxae  senile,  312 
Manipulation  in  dislocations  of  femur, 

285,  286,  289,  290 
Manson,  connection  of  mosquitoes  with 

elephantiasis,  199 
Martin's  bandage  for  joint  disease,  301, 305 

 in  treatment  of  ulcers,  41 

Massage  to  promote  absorotion  of  effused 

blood,  142 
Mastitis,  chronic  interstitial,  834 

 diagnosis  of,  from  adenoma,  834,  836 

 cancer,  840 

—  puerperal,  832  ;  see  Breast 
Meatus,  contraction  of,  754 

Medulla,  lesions  of,  in  head  injuries,  437 
Melon  seed,  bodies  in  bursae,  192 

—  ■  joints,  314 

Membrane,  croupous  or  diphtheritic,  23 
Meniere's  disease,  505 
Meningitis,  septic  traumatic,  439 

—  from  concussion,  418 

—  spinal,  traumatic,  454 
Meningocele,  446,  447 

—  spinal,  456 

Meningo-encephalocele,  446 
Meningo-  myelocele,  455 
Mercurial  stomatitis,  530 
Mercury  in  syphilis,  94,  97 

—  ill  effects  of,  95 

— ■  modes  of  ministering,  94,  95 
Mesarteritis,  a  cause  of  aneurysm,  363 
Mesmerism,  860 

Metacarpus,  dislocations  of,  234 

—  fractures  of,  234 
Metatarsus,  dislocations  of,  294 

—  fractures  of,  254 
Microbacteria,  9 
Micrococci,  9 

—  erysipelatis,  124 

—  of  gonorrhoea,  75 

—  in  osteo-myelitis,  acute  diffuse,  258 
 pyaemia,  134,  135 

 pus  of  acute  abscesses,  44 

Micro-organisms  {see  Bacilli),  2,  18 

—  in  hospital  gangrene,  129 
 infective  diseases,  26 

—  —  inflammation,  17 

—  —  spreading  traumatic  gangrene,  127 
 syphilis,  91 

Milk  as  carrier  of  infection,  69 

—  abnormalities  in  secretion  of,  830 
Miner's  elbow,  192 

Moles,  191 

Mollities  ossium,  267 
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Molluscum  contagiosum,  190 

—  fibrosum  of  scalp,  447 
Mortification  {see  Gangrene),  55 
Mouth,  contraction  of,  508 

—  new  growths  of,  532 

—  ulceration  of,  530 
Moxa,  875 
Mucous  cysts,  122 
Mumps,  540 

Muscles,  adaptive  shortening  of,  401 

—  atrophy  of,  196 

—  changes  in,  from  nerve-injury,  401 

—  contraction  of,  196 

—  diseases  of,  194 

—  dislocation  of,  194 

—  hernia  of,  194 

—  inflammation  of,  197 

—  new  growths  of,  197 

—  ossification  of,  197 

—  rupture  of,  195 

—  transplantation  of,  195 

—  wounds  of,  195 
Myoma,  101,  108 
Myofibroma  of  bladder,  783 
 intestine,  650 

 ovary,  701 

 uterus,  715 

Myomotoniy,  718 
Myosarcoma  of  kidney,  700 
Myxo-adenoma,  112 
Myxoma,  111 


j    N^EVO-LIPOMA,  104 

]    Naevus,  superficial,  treatment  of,  382 

—  subcutaneous,  treatment  of,  383,  384 

—  morbid  anatomy  of,  108 
Nails,  ingrowth  of,  471 
Wares,  plugging  of,  513 
Nasal  bones,  fracture  of,  219 
Neck,  congenital  fistulas  of,  573 

—  cysts  of,  573-575 

—  tumours  of,  575 
Necrosis,  55,  261 

—  acute  infective,  259 
I    —  amputation  in,  263 

—  causes  of,  261 

j    —  diagnosis  of,  262 
!    —  quiet,  261 

—  repair  after,  262 

—  separation  of  sequestrum  in,  262 

—  superficial,  255 

—  syphilitic,  88 

—  of  teeth,  527 

—  treatment  of,  263 

Nelaton's  operation  for  hare-lip,  510 
Nephrectomy,  abdominal,  694 

—  lumbar,  693 

— ■  for  calculus,  685 

 malignant  growths,  690 

!  pyonephrosis,  687 

'   rupture  or  wound,  601 

—  —  tubercle,  687 

Nephritis,  secondary,  interstitial,  751 
j    Nephrolithotomy,  692 
Nephrorraphy,  694 
Nephrotomy,  692 

—  for  renal  calculus,  685 

—  —  pyonephrosis,  686 

 tubercular  kidney,  687 

Nerves,  compression  of,  397 
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Nerves,  compression  of  by  aneurysm,  397 

—  contusion  of,  398 

—  degeneration  after  injury,  399 

—  division  of,  398 

—  electrical  condition  after  injuries,  401 

—  inflammation  of,  402 

—  paralysis  of  facial,  from  cold,  402 

 fractures  of  skull,  414 

 musculo-spiral,  397 

  ulnar,  397 

—  regeneration  of,  399 

—  section  of,  for  neuralgia,  405 

 inferior  dental,  405 

 lingual,  405 

 superior  maxillary,  405 

—  strain  of,  398 

—  stretching  for  neuralgia,  405 
 of  sciatic,  405 

 branches  of  tri-facial,  405 

 for  spasmodic  tic  (facial),  405 

 tetanus,  409 

—  suture  of,  401 

—  transplantation  of,  400 

—  tumour  in,  406 

—  wounds  of,  398 
Neuralgia,  403 

—  causes  and  varieties,  404 

—  treatment,  404-406 
Neurectomy,  405 

—  of  spinal  accessory,  578 
Neuritis,  402 

—  ascending,  403 

—  optic,  in  increased  intracranial  pres- 
sure, 421 

Neuroma,  101,  103,  406 
Nipple,  eczema  of,  831 

—  malignant  papillary  dermatitis  of,  832 

—  mucous  tubercles  of,  831 

—  Paget's  disease  of,  832 

—  sore,  831 

Nitrous  oxide  as  an  anaesthetic,  850 

 administration  of,  851 

Nodes,  88,  255 
Noma  of  mouth,  531 

 vulva,  828 

Nose,  deformities  of ,  506 

—  discharge  from,  watery,  514 

—  foreign  bodies  in,  512 

—  haemorrhage  from,  512 

—  hypertrophy  of,  510 

—  malignant  growths  of,  515 

—  polypi  of,  515 


Oakum  as  antiseptic  dressing,  37 
(Edema,  15 

—  of  brain,  traumatic,  431 

—  fluid,  19 

—  of  legs  leading  to  gangrene,  57 

—  from  thrombosis,  391 
CEsophagotomy,  550 
(Esophagus,  dilatation  of,  547 

—  diverticula  of,  547 

—  epithelioma  of,  549 

—  examination  of,  546 

—  palsy  of,  547 

removal  of  foreign  bodies,  545 

—  resection  of,  550 

—  spasm  of,  546 

—  stricture  of,  548 
 diagnosis  of,  550 


OVA 

(Esophagus,  stricture  of,  treatment,  549 

—  tumours,  polypoid  of,  550 

—  ulceration  of,  548 
Olecranon,  fracture  of,  230 
Operations,  general  remarks  on,  845 

—  bloodless  methods  for,  847 

—  incisions  in,  846 

—  instruments  for,  846 

—  knives  for,  846 

—  preparation  for,  845 

—  treatment  after,  848 
Ophthalmia,  sympathetic,  490 
Opisthotonos,  407 

Opium  in  inflammation,  36 

 intestinal  obstruction,  666 

 malignant  growths,  121 

Orbit,  injuries  of,  483 
Orchitis,  acute,  81 5 

—  chronic,  817 

—  syphilitic,  817 

—  tubercular,  818 
Organisms  ;  see  Micro-organisms 

—  non  -pathogenic,  122 

—  pathogenic,  122 

Os  calcis,  excision  of,  254 

—  —  fracture  of,  254 

Os  magnum,  dislocation  of,  282 
Ossification  of  muscles  and  tendons,  197 

 scalenus  medius,  575 

Osteoma,  106 

—  of  jaw,  52 

—  of  skull,  447 

Osteomyelitis,  spontaneous  and  traumatic, 
258 

—  symptoms,  260 

—  treatment,  261 
Osteophytes,  256 
Osteotomy  for  ankylosis,  318 
 genu  valgum,  472 

—  linear,  261 
Ostitis  or  Osteitis,  256 

—  symptoms  and  treatment,  253 

—  deformans,  264 
Otalgia,  504 
Otitis  media,  501 

Ovarian  tumours,  pathology  of,  122,  700 
Ovariotomy,  711 

—  difficulties  in,  713 

—  drainage  after,  715 

—  during  pregnancy,  715 

—  performance  of,  712 

—  preparatioL  for,  591,  712 

—  treatment  of  adhesions,  713 
 pedicle,  714 

Ovary,  cysts  of,  699 

  —  contents,  707 

 clinical  course,  701 

 dermoid,  701 

—  —  —  diagnosis  of,  705-710 

 adhesions,  710 

 ■  ■  from  ascites,  706 

 omental  tumours,  707 

 peritoneal  tumours,  707 

 ■  chronic  peritonitis,  707 

 phantom  tumours,  708 

 pregnancy,  703 

 extra-uterine,  709 

 :  —  uterine  tumours,  717 

 method  of  examination  for,  703 

 —  pathology,  700 

 physical  signs,  703 

3  s 
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Ovary,  cysts  of,  symptoms  of,  702 

 tapping,  710 

 terminations,  702 

 —  treatment,  710 

 varieties,  701 

—  solid  tumours  of,  701 
Oxalate  of  lime  calculus,  785 


Pachymeningitis,  424 

Paget's  disease,  838 

Papillomata  {see  Special  organs),  112 

Paquelin's  cautery,  346 

Paracentesis,  abdominis,  711 

—  capitis,  447 

—  of  ovarian  cysts,  710 

—  —  pericardium,  589 

—  thoracis,  583 
Paralysis,  infantile,  196 

—  contractions  after,  197 

—  from  injury  of  brain,  435 
 cord,  451 

—  ■ —  meningitis,  441 
Paraphimosis,  804 
Parasites,  animal,  175 

—  vegetable,  178 
Parasitic  cysts,  122 
Paronychia,  468  ;  see  Whitlow 
Parotid,  tumours  of,  541 
Parotitis,  540 

Parulis,  526 

Patella,  dislocations  of,  291 

—  fractures  of,  247 

—  wiring  of,  449 
Pelvis,  fracture  of,  236 
Penis,  diseases  of,  803 

—  amputation  of,  804 

Perchloride  of  iron,  injection  of,  in  aneu- 
rysm, 381 

Periarteritis,  a  cause  of  aneurysm,  357 

 cerebral  haemorrhage,  363 

Pericardiotomy,  589 
Pericardium,  injuries  of,  582 

—  paracentesis  of,  589 
Perineal  section,  764 
Perinaeum,  laceration  of.  826 
Perinephritis,  687,  688 
Periostitis,  255 

—  acute,  255 

 infective,  256 

—  osteoplastic,  256 

—  suppurative,  acute,  255 

—  —  chronic,  256 

—  syphilitic,  92,  256 

—  symptoms  and  treatment,  259,  260 
peritoneum,  Wegner's  experiments  on, 

590 

—  general  treatment  of,  592 

—  malignant  growths  of,  diagnosis,  707 

—  operations  on,  589 

 precautions  in,  592 

 after-treatment,  593 

—  surgical  characteristics  of,  590 

—  -  wounds  of,  dangers  of,  591 
Peritonitis,  acute,  593 

—  sa'.xses,  594 

—  3omplications,  595 

—  iiagnosis,  596 

 from  intestinal  obstruction,  656 

—  rtorbid  anatomy,  594 

—  s/raptoms,  595 


PY/E 

Peritonitis,  suppurative,  594 

 after  strangulated  hernia,  614 

 laparotomy  for,  597 

—  treatment,  596 

—  chronic,   diagnosis  of,  from  ovarian 
cyst,  707 

Permanent  dressings,  149 
Permanganate  of  potash  as  disinfectant. 
150 

Phagedena,  causes  of,  128 

—  general  symptoms,  130 

—  local  signs  of,  129 

—  pathological  anatomy  of,  129 

—  treatment,  130 
Phagedamic  chancre,  81 
Phalanges,  fracture  of,  234  • 
Phimosis,  803 

—  with  chancre,  82 

—  —  gonorrhoea,  77 
Phlebitis,  392 

—  forms  of,  392,  393 

—  symptoms  of,  393 

—  treatment,  393 
Phleboliths,  390,  395 
Phlegmasia  dolens,  389 
Piles,  727 

—  causes  of,  7 28 

—  inflamed,  728 

—  symptoms,  728 

—  treatment,  general,  728 

—  —  local,  729 

 by  caustics,  731 

 cautery,  731 

— ■  crushing,  730 

 —  excision,  729 

 ligature,  730 

Pisiform  bone,  dislocation  of,  282 
Plastic  operations  after  burns,  170,  171 
Pleurosthotonos,  407 
Pneumonectomy,  588 
Pneumonia,  hypostatic,  15 
Pneumonotomy,  588 
Pneumothorax,  580 

—  treatment,  582 
Post-mortem  wounds,  178 
Pott's  fracture,  253 
Pregnancy,  signs  of,  709 
Pressure  in  haemorrhage,  336,  344 
Prolapsus  ani,  732 

Prostate,  abscess  of,  709 

—  calculi  of,  773 

—  cancer  of,  773 

—  haemorrhage  from,  749 

—  hypertrophy  of,  770 

—  —  treatment,  771 

—  inflammation  of,  769 

—  tubercle  of,  773 
Prostatitis,  769 
Psoriasis,  syphilitic,  85 
Pulse  in  fever,  27 
Punctured  wounds,  157 

Pus,  characters  and  composition,  44,  45 
Putrefaction,  5 

—  chemical  products  of,  131 

—  of  discharges,  17 

 infective  processes  from,  131 

Putrefactive  organisms,  131 
Pyaemia,  130,  133 

—  acute  or  chronic,  137 

--  diagnosis  and  prognosis,  137 

—  embolism  in,  44,  134,  135 
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Pyaemia,  etiology  and  pathology,  134 

—  mixed  forms  of,  137 

—  presence  of  organisms,  134, 135 

—  secondary  suppuration  in,  135,  136 

—  spontaneous,  137 

—  state  of  wound,  137 

—  symptoms  of,  136 

—  treatment,  137  ;  see  Septicaemia 

—  thrombosis  in,  135 

—  umbilical,  134,  137 
Pylorectomy,  676,  677 
Pylorus,  divulsion  of,  678 

—  stenosis  of,  675 

—  treatment,  676 
Pyonephrosis,  684,  685 

—  diagnosis  from  perinephric  abscess, 
688 

Pyothorax,  581,  584 

—  mode  of  cure,  585 

—  natural  terminations,  584 

—  treatment  by  aspiration,  585 

 incision,  586 

 thoracoplasty,  587 

Pyrexia  in  injuries  of  cervical  cord,  451 


Quixsy,  541 


Eadius,  dislocations  of,  280 

—  fractures  of,  231,  232 
Kanula,  532 

Eash  of  erysipelas,  125 
Eattlesnake  bites,  173 
Eaynaud's  disease,  58 
Eeaction  of  degeneration,  401 
Eectocele,  827 
Eectotomy  linear,  737 
Eectum,  diseases  of,  721 
■  examination  for,  721 

—  abscess  near,  724 

—  excision  of,  741 
growths  of,  malignant,  738 

  —  simple,  743 

—  foreign  bodies  in,  723 

—  haemorrhage  from,  731 

■  treatment,  732  ;  see  Piles 

—  impaction  of  fasces  in,  723 

—  intussusception  of,  732 

—  laceration  of,  237 

—  malformations  of,  722 

—  mevus  of,  382 

—  polypus  of,  112 

—  stricture  of  malignant,  738 
 simple,  734 

—  ulceration  of,  734 
Eegeneration  of  epithelium,  38,  40 
 tissues,  29,  30 

Eesection  of  bones  for  club-foot,  482 
Eespiration,  artificial,  862 

 Howard's  method,  863 

 Sylvester's  method,  863 

Eest  in  inflammation,  32 

  treatment  of  ulceration,  40,  42 

Eetention-cysts,  122 
Eetention  of  urine,  773 
Eetina,  glioma  of,  494 

—  injuries  of,  490 
Eheumatism,  acute  or  chronic,  308 
Eheumatoid  arthritis,  309 
Ehinitis,  514 
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Ehinoliths,  514 
Ehinoplasty,  506 
Ehinoscopy,  552 
Eibs,  caries  of,  582 

—  dislocations  of,  282 

—  excision  of,  for  empyema,  587 

—  new  growths  of,  582 
Eickets,  265 

—  unconnected  with  congenital  syphilis, 
91 

Eider's  bone,  197 

Eifle  bullets,  injuries  by,  155 

Eigor,  27 

Eodent  ulcer,  116 

—  of  face,  511 

—  of  scalp,  447 
Eoseola,  syphilitic,  84 
Eupia,  syphilitic,  87 
Eupture  of  aneurysm,  367 
 bladder,  237 

 muscles  and  tendons,  195 

 urethra,  237 


Sacrum,  fractures  of,  236 
Salicylic  acid  dressings,  150 
Salivary  glands,  diseases  of,  540 
Sarcoma  (see  Special  organs  and  regions), 
109 

—  alveolar,  110 

—  generalisation,  mode  of,  111 

—  giant-celled,  110 

—  malignancy  of,  111 

—  melanotic,  110 

—  mixed-celled,  111 

—  myeloid,  110 

—  pulsating,  diagnosis  from  aneurysm, 
369 

—  round-celled,  110 

—  spindle-celled,  110 

Sayre  s  jacket,  uses  of,  453,  464 

 ■  application  of,  465 

 operation  for  ankylosis  of  femur,  318 

Scalds,  168  ;  see  Burns 

Scalp,  cellulitis  and  eczema,  446 

—  injuries  of,  410 

—  tumours  of,  447 
Scapula,  fractures  of,  224 
Scarifications,  34,  872 
Scars,  contraction  from,  170 

—  diseases  of,  154 
Scar-tissue,  characters  of,  30,  38 

—  development  of,  153 
Schizomycetes,  2 
Sciatica,  404 
Scirrhus,  114,  118 

—  atrophic,  119 

—  clinical  signs  of,  119 

—  characters  of,  naked  eye,  118 

—  structure,  118 

Sclerosis,  descending,  result  of  brain  le- 
sions, 432 
Sclerotic,  injuries  of,  489 

—  wounds  of,  490 

Scoliosis,  359  ;  see  Spine,  lateral  curvature, 
62 

Scrofula,  62 

—  causes  of,  63 

—  characters  of  inflammation  in,  €2 

—  hereditary  nature  of,  63 

—  manifestations  of,  62 
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Scrofula,  morbid  anatomy  of,  63 

-  relation  to  syphilis,  63 

 tubercle,  67 

Scrofulide,  188 
Scrofulous  diathesis,  62 

-  glands,  201 

 removal  of,  202,  203 

Scrotal  tumours,  examination  of,  806 
Scrotum,  amputation  of,  200 

—  epithelioma  of,  821 

-  oedema  of,  821 
Scurvy,  532 

Sebaceous  cysts,  122,  190 

Semilunar  cartilages,  dislocations  of,  291 

Septic  absorption  in  suppuration,  53 

—  infection,  131,  132 

—  intoxication,  13L  132 

—  organisms  in  wounds,  131,  146 
Septicaemia,  130 

—  experimental  investigation  of,  131 

—  in  man,  132 

—  micro-organisms  in,  131 

—  morbid  anatomy,  132 

—  symptoms,  133 

—  treatment,  133 
Sequestrum,  55 
Serous  cysts,  122 
Setons,  876 

Sharp-spoon,  use  of,  43,  52 
Shells,  injuries  from,  155 
Shock,  139 

—  chloroform  in,  139 
Shot,  injuries  by,  156 
Shoulder,  dislocations  of,  274 
Sinus  (see  Fistula),  43 
Sinuses,  cranial,  wounds  of,  423 
Skin,  diseases  of,  186 

—  grafting,  40 

—  malignant  growths  of,  191 

—  syphilitic  diseases  of,  85,  87 

 in  infants,  91 

Skull,  caries  of,  447 

—  contusions  of.  411 
  treatment,  414 

—  fractures  of,  412 
 by  contrecoup,  412 

—  —  —  wound  of  dura  mater  in,  415,  416 
—  ■  base,  412 

—          —  symptoms  of,  414 

 vault,  fissured,  413 

 ■  compound,  414 

 —  depressed,  413,  414 

 trephining  for,  415 

 simple,  413 

—  -  periostitis  of,  447 
-  tumours  of,  447 

Slings,  864 
Slough,  38,  46,  55 
Snake-bite,  172 

Softening,  yellow,  of  brain,  431 
Spasm,  histrionic,  405 
Spermatorrhoea,  822 
Sphasrobacteria,  9 
Sphincter  ani,  spasm  of,  724 
Spina  bifida,  455 
Spinal  cord,  compression  of,  449 

  concussion  of,  449 

 injury  of,  causing  gangrene,  61 

 wounds  of,  450 

  diagnosis  of  seat  of  injury, 

451 
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Spinal  cord,  wounds  of,  symptoms  of,  450. 
451 

—  disease,  diagnosis  from  perinephritis, 
688 

Spine,  caries  of,  461 

 abscess  in,  462 

 cervical,  463 

 treatment  of,  465 

 —  death  from,  causes  of,  467 

 diagnosis  of,  464 

 from  disease  of  hip-joint,  324 

 dorso-lumbar,  Treves's  operation 

for,  467 

 paraplegia  from  compression  of 

cord,  463 

 pathology,  462 

 prognosis,  464 

 symptoms,  463 

 syphilitic,  467 

 treatment,  464 

—  curvature  of,  angular  (see  Caries),  461 
 lateral,  459 

—  —  congenital,  460 

 —  from  hip-joint  disease,  322 

 from  pleurisy  with  retraction. 

460 

—   from  rickets,  265 

 morbid  anatomy,  459 

 pathology,  460 

 symptoms,  459 

 treatment,  461 

—  dislocation  of,  454 

—  fracture  of,  452 

—  malformations  of,  455 

—  new  growths  of,  467 
Spirobacteria,  9 
Spleen,  diseases  of,  698 

—  rupture  of,  599 

—  wound  of,  603 
Splenectomv,  698 
Splenic  fever,  183 

Splints,  application  of,  208,  209 

—  Arnold's,  252 

—  Bavarian,  209 

—  Carr's,  234 

—  Cline's,  251 

—  Desault's,  245 

—  Dupuytren's,  254 

Gooch,  for  excision  of  knee,  &c,  953 

—  Gordon's,  233 

—  Hamilton's,  246 

—  Hodgen's,  246 

—  immovable,  208 

—  Liston's,  244 

—  Maclntyre's,  252 

—  plaster  of  Paris,  209 

—  Smith's,  Nathan,  246 

—  Thomas's,  246 

—  Heron  Watson's,  for  excision  of  knee. 
951 

—  Wood's,  248 
Sponge-grafting,  42 
Spongy  exostosis,  106 
Sprains  of  joints,  269 

Sterno-mastoid,  congenital  tumour  of,  575 

—  contraction  of,  576 

—  division  of,  576 

—  spasmodic  tic  of,  405 
Sternum,  caries  of,  582 

—  dislocations  of,  282 

—  fractures  of,  236 
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Sternum,  trephining  of,  589 
Stimulants,  use  of,  36,  848 
Stings  of  insects,  175 
Stomach,  foreign  bodies  in,  675 

—  cancer  of,  675 

—  excision  of,  676 
Stomach-pump,  use  of,  552 
Stomatitis,  530 

Stone  in  bladder  (see  Bladder),  802 
Strain  of  nerves,  398 
Stricture  of  gullet,  548  ;  see  (Esophagus 
Struma  ;  see  Scrofula 
Strychnine  poisoning,  diagnosis  from  te- 
tanus, 408 
Student's  bursa,  192 
Stumps,  affections  of,  940 
Styptics  in  treatment  of  haemorrhage,  346 
Suppuration  (see  Abscess),  24, 43 

—  predisposition  to,  44 

—  preventive  treatment  of  (see  Inflam- 
mation), 49 

Sutures,  144 

—  of  apposition,  144 

—  buried,  145 

—  button,  145 

—  continuous,  144 

—  Czerny's  tier-suture,  678 

—  G-lover's,  144 

—  hare-lip,  145 

—  interrupted,  144 

—  Jobert's,  606 

—  Lembert's,  606 

—  materials  for,  144 

—  quill,  145 

—  of  support,  144 
— ■  twisted,  144 
Symblepharon,  485 
Sympathetic  nerve,  injury  of,  13 
Symphysis  pubis,  dislocation  of,  236,  283 
Syncope,  139 

—  during  anaesthesia,  859 
Synechia  anterior,  487 

Synovial  membrane,  erasion  of,  for  chronic 

arthritis,  306 
Synovitis,  295,  299 

—  acute,  299 

—  chronic,  301 

■ —  examination  of  joint  for,  300 

—  gonorrhoeal,  77,  299 

—  papillary,  295,  302 

—  rheumatic,  308 

—  syphilitic,  86,  301 

 pathology  Of,  295 

Syphilides,  characters  of,  85 

Syphilis,  acquired,  general  account,  83 

—  abortion  in,  91 

—  communication  of,  by  inoculation,  83, 
90 

—  condylomata  in,  86 

—  contagious  nature  of,  83,  90 

—  duration  of,  89 
 ■  second  stage  of,  86 

—  etiology  of,  89 

—  hereditary  transmission  of,  89,  90 

—  incubation  of,  83 

—  indurated  chancre  in,  84 

—  lymphatic  glands  in,  84 

—  malignant,  88 

—  marriage  of  persons  affected  with,  98 

—  mixed  sores,  84 

—  morbid  anatomy  of,  89 


TAL 

Syphilis,  mucous  tubercles,  86 

—  presence  of  organisms  in,  91 

—  primary  sore,  83 
 stage  of,  83 

—  secondary  stage  of,  84 
 rashes,  characters  of,  85 

—  tertiary  stage  of,  87 

 viscera  in  (see  Special  organs),  87 

—  congenital,  91 

 affections  of  bones  in,  92 

 a  cause  of  deafness,  504 

 craniotabes,  93 

 duration,  94 

 early  symptoms,  91 

 eruptions,  91 

 prognosis,  94 

 relation  to  scrofula,  63 

 rickets,  91 

 teeth  in,  93 

—  treatment  of,  94 
 duration  of,  96 

—  —  general,  94 
 local,  96,  97 

 mercurial  (see  Mercury),  94 

 non-mercurial,  96 

Syphilisation,  97 
Syphilitic  alopecia,  86 

—  caries,  88 

—  dactylitis,  93 

—  disease  of  bone,  256,  257,  258,  262 

 in  infants,  92 

 joints,  86,  301 

 mucous  membranes,  86 

—  nails,  86 

 skin,  85,  87 

—  —  in  infants,  91 

 treatment  of,  96 

 throat,  86 

 treatment  of,  97 

—  epididymitis,  818 

—  epiphysitis,  92 

—  iritis,  86 

—  interstitial  keratitis,  93 

—  laryngitis,  86,  557 

—  lupus,  87 

—  metritis,  87 

—  necrosis,  88 

—  node,  88 

—  orchitis,  817 

—  periostitis,  92 

—  psoriasis,  85 

—  rhinitis,  514 

—  roseola,  84 

—  rupia,  87 

—  sclerosing  ostitis,  88 

—  stomatitis,  530 

—  ulceration,  87 

 of  skin,  87 

 of  rectum,  734 

 tongue,  535 

Syphiloma,  87 
Syringo-myelocele,  456 


Tailor's  bursa,  192 
Talipes  calcaneus,  473,  479 
 paralytic,  475 

—  equinus,  473,  478 

—  equino-varus,  479  ;  see  Varss 

—  valgus,  473,  482 
 pathology  of,  475 
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Talipes,  varus,  473,  479 

 muscles  shortened  iu,  480 

—  —  pathology  of,  479 
 treatment,  480 

 resection  of  foot  bones  for,  482 

Tarsus,  dislocations  of,  294 
Tartar,  accumulation  of,  529 
Teeth,  caries  of,  525 

—  dislocation  of,  524 

—  extraction  of,  527 

—  in  haemophilia,  386 

—  fracture  of,  524 

—  irregularity  of,  525 

—  necrosis  of,  527 

—  syphilitic  affection  of,  93 

—  wisdom,  eruption  of,  525 
Temperature,  daily  variation  of,  25 

—  reduction  of,  36 
Tendons,  dislocation  of,  194 

—  ossification  of,  197 

—  wounds  of,  196 
Teno-synovitis,  192 
Tenotomy,  197 

Tension,  relief  of,  in  inflammation,  35 
Testis,  abscess  of,  816 

—  atrophy  of,  809 

—  descent  of,  807 

—  -  development  of,  807 

—  ■  abnormalities  in,  808 

—  diseases  of,  806 

—  hypertrophy  of,  809 

—  inflammation  of,  815 

—  chronic  inflammation  of,  817 

—  neuralgia  of,  808 

—  new  growths  of,  819 
 diagnosis,  820 

—  retained,  808 
Tetanus,  406 
Thermometer,  use  of,  26 

Thomas's  splint  for  cervical  caries,  465 

 for  hip,  325 

 for  knee,  330 

Thoracic  duct,  wounds  of,  198,  579 
Thoracocentesis,  583 
Thoracoplasty,  587 

Thorax,  deformity  of,  in  lateral  curvature 

of  spine,  459 
Throat,  syphilitic  disease  of,  86 

—  wounds  of,  566 
Thrombosis,  19 

—  changes  in  vessels,  390 

—  conditions  leading  to,  388 

—  gangrene  from,  57 

—  in  pyaemia,  135 

—  pyaemia  as  result  of,  390 

—  of  veins,  390 
Tlirombus,  388 

—  calcification  of,  390 

—  infective,  presence  of  organisms  in,  389 

—  organisation  of,  335,  389 

—  softening  of,  389 

—  varieties  of,  389 
Thrush,  530 

Thumb,  dislocations  of,  282 
Thyrochondrotomy,  565 
Thyroidectomy,  572 
Thyroid  gland,  affections  of,  568 

 division  of  isthmus,  571 

 malignant  growths  of,  572 

 removal  of,  571 

Tibia,  dislocations  of,  290,  293 


TUM 

Tibia,  fractures  of,  251,  253 
Tic  douloureux,  404 

—  spasmodic,  405 
Tiger-snake,  bite  of,  173 
Toes,  contraction  of,  482 
Tongue,  abscess  of,  534 

—  epithelioma  of,  536 

 haemorrhage  from,  540 

 treatment,  537-539 

—  new  growths  of,  536 

—  naevus  of,  536 

—  operations  on,  538-540 

—  removal  of,  Kocher's  method,  539 
 Sedillot's,  539 

 submental,  539 

 through  mouth,  538 

 Whitehead's,  538 

—  ulcers  of,  535 

—  wounds  of,  533 
Tongue-tie,  534 
Tonsillitis,  acute,  541 
Tonsils,  enlargement  of,  541 

—  excision  of,  542 
Toothache,  527 
Torsion  of  arteries,  342 
Torticollis,  576  ;  see  Wry-neck 
Tourniquet  in  haemorrhage,  337 
Trachea,  foreign  bodies  in,  554 

—  wounds  of,  567 
Tracheotomy,  559 

—  after-treatment,  544 

—  complications  after,  565 

—  difficulties  of,  560 

—  indications  for,  565 

—  operation,  high,  559 
 low,  560 

—  through  isthmus,  560 

—  tubes,  561 

 introduction  of,  564 

 removal  of,  564 

Transfusion  of  blood,  873 
Trephining,  444 
Trismus,  407 

Trochanter,  great,  fracture  of,  243 
Tubercle,  bacillus  of,  64 

—  dissemination  of,  67 

—  conglomerate,  64 

—  etiology  of,  68 

—  infective  character  of,  66 

—  miliary  structure  of,  64 

—  sources  of  infection,  68 

—  varieties  of,  64 
— ■  mucous,  86,  91 

Tubercle-bacillus,  spores  of,  in  pus,  48 
Tubercular  diathesis,  64 
Tuberculosis,  63 

—  acute  miliary,  67 

—  constitutional  treatment  of,  69 

—  general,  49,  53 

Tumours,  98  ;  see  Special  organs  and  pa: 

—  bony,  106 

—  cartilaginous,  101,  104 

—  causes,  100 

—  classification,  101 

—  cystic,  121,  122 

—  definition  of,  98 

—  dermoid,  122 

—  development,  100 

—  epiblastic,  102,  112 

—  epithelial,  112 

—  fatty  and  fibro-fattv,  103,  104 
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Tumours,  fibrous  and  fibro-cellular,  102 

—  glandular,  112 

—  hypoblasts,  102,  112 

— -  malignant,  99  ;  see  Cancer  and  Sarcoma 

 causes  of  malignancy,  100 

 treatment  of,  120 

—  mesoblastic,  101,  102,  109 

—  muscular,  108 

—  nervous,  108 

—  origin  of  secondary  growths,  99 

—  phantom,  diagnosis  of,  708 

—  recurrence  of,  99 

—  recurrent  fibroid,  110,  197 

—  renal,  diagnosis  of,  691 

—  sarcomatous,  109 

—  sebaceous,  112,  190 

—  simple,  99 

—  vascular,  108,  382 

—  villous,  112 

Tympanum,  affections  of,  500 

—  inflation  of,  500 

—  perforation  of  membrane,  502 
Typhlitis,  recurrent,  679 
Typhoid  state,  28 


Ulcer,  annular,  41 

—  callous,  40 

—  degeneration-,  358 

—  healing,  characters  of,  39 

—  indolent,  40 

—  inflamed,  40 

—  irritable,  40 

—  malignant,  117, 119 

—  menstrual,  42 

—  rodent,  116 

—  skin-grafting  in,  40 

—  (Special),  39-42 

—  scrofulous,  63 

—  sloughing,  40 

—  spreading,  40 

—  stages  of,  39 

—  syphilitic,  87 

—  general  treatment,  42 

—  varicose,  42 

—  weak  or  cedematous,  40 
Ulceration,  30,  37 

—  causes  of,  37,  38 

—  malignant,  39, 114 

—  of  blood-vessels,  haemorrhage  from,  53 
 bone,  256 

 duodenum  in  burns,  169 

—  pathology  of,  38 

—  result  of  inflammation,  30,  3S 

—  specific,  39 

—  traumatic,  39 

Ulna,  dislocations  of,  280 

—  fractures  of,  230,  231 

Urethra,  female,  dilatation  of,  for  stone, 
803 

 vascular  growth  of,  829 

—  foreign  bodies  in,  753 

—  haemorrhage  from,  750,  754 

—  rupture  of,  in  fractured  pelvis,  237 

—  laceration  of,  754 

—  papilloma  of,  769 

—  stricture  of,  755 

 causes  of,  756 

 —  cicatricial,  756 

 —  congestive,  755 

  —  dilatation  of,  continuous,  761 


VEI 

Urethra,  stricture  of,  dilatation  of,  for- 
cible, 761 

 intermittent,  758 

 electrolysis  of,  765 

—  examination  for,  757 

 false  passages  from,  753 

 inflammatory,  755 

 local  complications  of,  766 

 section  of  ;  see  Urethrotomy 

—  —  —  spasmodic,  755 

—  symptoms  of,  757 

 ■  —  treatment  of,  757 

Urethritis,  764 

Urethrotomy,  accidents  after,  765 

—  external,  763 

 Cock's,  777 

 Syme's,  763 

 Wheelhouse's,  764 

—  internal,  762 

Urinary  organs,  examination  of  cases,  743" 

 physical,  744 

Urine,  albumen  in,  748 

—  blood  in,  749 

—  carbolic  acid  in,  148 

—  epithelium  in,  750 

—  examination  of,  745 

—  extravasation  of,  767 

—  incontinence  of,  779 

—  mucus  and  pus  in,  751 

—  retention  of,  773 

—  sediments  from,  745 
 treatment  of,  747 

—  suppression  of,  766,  774 

Uterine  appendages,  removal  of,  699/  720 
Uterus,  cancer  of,  720 

—  fibro-cystic  tumours  of,  716 

—  fibromyoma  of,  715 

—  ■  complicated  with  pregnancy,  720 

 course,  716 

—  diagnosis  from  ovarian  tumour. 

717 

 enucleation  of,  718 

 :  treatment,  718,  720 

—  fibrous  tumour  of,  108 

—  syphilitic  disease  of,  87 
Uvula,  enlargement  of,  543 


Vaccination,  875 

Vagina,  congenital  absence  of,  827 

—  foreign  bodies  in,  824 

—  prolapse  of,  827 

—  rupture  of,  822 

—  wounds  of,  823 
Vaginitis,  828 
Varicocele,  394,  814 
Varicose  veins,  42 

Varix  aneurysmal,  355,  360 
— ■  arterial,  359 

—  of  labia,  828 

—  symptoms,  356 

—  treatment,  356 
Vegetable  parasites,  2 
Veins,  air  in,  388,  941 

—  inflammation  of,  392  ;  see  Phlebitis 

—  results  of  ligature,  387 

—  varicose,  394 

 bleeding  from,  387,  395 

 causes  of,  394 

 complications,  395 

 excision  of,  397 
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Veins,  varicose,  radical  cure  of,  396 

 resulting  changes  in  vessels,  394 

 treatment,  palliative,  395 

—  wounds  of,  387 
Veneesection,  871 

"Vessels,  intracranial,  injuries  of,  422 

—  intrathoracic,  injury  of,  579 

—  new  formation  of,  29 

Vessel-wall,  state  of,  in  inflammation,  19, 
22 

Viper,  bite  of,  173 
Vitreous,  injuries  of,  490 
Volvulus,  pathology  of,  649 

—  symptoms,  659 

—  treatment,  672 
Vulva,  injuries  of,  823 
Vulvitis,  828 


Wadding  of  gun,  injuries  by,  156 
Warts,  112, 189 

—  dissecting  porter's,  179 

—  venereal,  83,  190 
Weaver's  bottom,  192 
AVens,  190 

Whitlow,  49,  179,  468 
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Whitlow,  treatment,  469 
Wind-contusions,  155 
Wool-sorters'  disease,  184 
Wound-diphtheria,  128 
Wound-diseases,  septic,  5, 122 
Wounds,  143  ;  see  Special  organs 

—  antiseptic  dressing  of,  147 

—  contused,  151 

—  dissection,  178 

—  drainage  of,  146 

—  effects  of  putrefaction  of,  146 

—  gunshot,  154 

—  incised,  143 

—  lacerated,  151 

—  modes  of  healing,  152 

—  penetrating  in  gunshot  injuries,  157 

—  protection  from  irritants,  146 

—  punctured,  151 

—  septic,  disinfection  of,  149 

—  treatment,  151 

—  with  loss  of  substance,  151 
Wrist,  dislocations  of,  281 
Wry-neck,  576 

—  in  cervical  caries,  463 

ZOOGLCEA,  2 
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